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3D Learning Environments in Practice - Virtual Museum and Virtual Classroom Case
Studies
Computer Science - Time: Tue 5:00pm-6:00pm - Session Number: 815
Sam Williams, Denis Gracanin, Department of Computer Science, Virginia Polytechnic Institute & State
U, 2202 Kraft Drive, Blacksburg, VA 24060, USA.
Sam Williams
Amid a global pandemic, accessibility to technology for communication and educational purposes has
taken the center stage for many institutions. Current solutions such as Zoom and Microsoft Teams have
been rapidly adopted by these institutions. These services provide basic features like camera recording,
microphone audio, screen sharing and chat features. Zoom also provides in-browser access to meeting
rooms, a core testament to accessibility, especially during this pandemic. Extended reality (XR) based
meeting services like Mozilla Hubs provide the same while using engaging virtual environments that
replicate real-world experiences (e.g., mobility, spatial audio). However, to determine best practices and
facilitate faster adoption of XR-based meeting and education services, we need to research and identify
the adoption barriers and compare XR-based and current solutions. We describe several user studies.
First, we present and discuss qualitative feedback from educational activities in Mozilla Hubs to provide
an insight into its performance and comparison to current solutions. Second, we analyze findings from a
virtual museum app built in Unity that assesses viewers’ knowledge with a quiz to provide an insight
into how effective XR environments are for educational purposes. Results from these studies will help
inform future research about effective uses of XR-based meeting and education services.
Amid a global pandemic, accessibility to technology for communication and educational purposes has
taken the center stage for many institutions. Current solutions such as Zoom and Microsoft Teams have
been rapidly adopted by these institutions. These services provide basic features like camera recording,
microphone audio, screen sharing and chat features. Zoom also provides in-browser access to meeting
rooms, a core testament to accessibility, especially during this pandemic. Extended reality (XR) based
meeting services like Mozilla Hubs provide the same while using engaging virtual environments that
replicate real-world experiences (e.g., mobility, spatial audio). However, to determine best practices and
facilitate faster adoption of XR-based meeting and education services, we need to research and identify
the adoption barriers and compare XR-based and current solutions. We describe several user studies.
First, we present and discuss qualitative feedback from educational activities in Mozilla Hubs to provide
an insight into its performance and comparison to current solutions. Second, we analyze findings from a
virtual museum app built in Unity that assesses viewers’ knowledge with a quiz to provide an insight
into how effective XR environments are for educational purposes. Results from these studies will help
inform future research about effective uses of XR-based meeting and education services.

A Covid-19 Word Cloud Map based on Twitter

Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4030
Umaid Ali Khalid and Dr. Daehan Kwak School of Computer Science and Technology, Kean University,
Union, NJ 07083
Umaid Ali Khalid
Covid-19 has taken over the whole world and continues to spread exponentially. People are unaware that
what areas are safe to visit and what areas are not contaminated with the virus. Many applications show
Covid-19 data but are limited to either countries, states, or counties and do not provide exact detail of
how dangerous that area is in the form of words. On the other hand, Twitter, a popular social media app,
contains thousands of tweets posted by people that discuss the Coronavirus situation based on different
locations. The purpose of this study is to explore the Covid-19 condition at different locations based on
tweets. The information related to Coronavirus for a particular location is accessible to derive from the
people's tweets who post about their local area. A tweet mining system will be built to crawl and collect
tweets that consists of Covid-19 information using the Twitter Streaming API. A python program is used
to build an interface for crawling and collecting the tweets from Twitter using tags, geotags, or any other
relevant information that provides appropriate data about the particular area. Later, the keyword
metadata would be obtained and transfer to the interface for building a word cloud (or tag cloud) to
visualize the tweets data. Finally, a Google Map API would be used to embed the word cloud in a
specific location. In conclusion, the topics mainly discussed regarding Covid-19 will be visualized on a
map to better understand what the people’s interest is in to gauge a better understanding of what people
are mainly concerned of.
Covid-19 has taken over the whole world and continues to spread exponentially. People are unaware that
what areas are safe to visit and what areas are not contaminated with the virus. Many applications show
Covid-19 data but are limited to either countries, states, or counties and do not provide exact detail of
how dangerous that area is in the form of words. On the other hand, Twitter, a popular social media app,
contains thousands of tweets posted by people that discuss the Coronavirus situation based on different
locations. The purpose of this study is to explore the Covid-19 condition at different locations based on
tweets. The information related to Coronavirus for a particular location is accessible to derive from the
people's tweets who post about their local area. A tweet mining system will be built to crawl and collect
tweets that consists of Covid-19 information using the Twitter Streaming API. A python program is used
to build an interface for crawling and collecting the tweets from Twitter using tags, geotags, or any other
relevant information that provides appropriate data about the particular area. Later, the keyword
metadata would be obtained and transfer to the interface for building a word cloud (or tag cloud) to
visualize the tweets data. Finally, a Google Map API would be used to embed the word cloud in a
specific location. In conclusion, the topics mainly discussed regarding Covid-19 will be visualized on a
map to better understand what the people’s interest is in to gauge a better understanding of what people
are mainly concerned of.

A Decision Support System for Mental Healthcare Workers
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4026
Daniel Ojeda and Dr. Daehan Kwak School of Computer Science and Technology, Kean University,
Union, NJ 07083
Daniel Ojeda
Mental health is vital at every stage of life, affects the way a person thinks, feels, and behaves.
Furthermore, it helps determine how people relate to others, make decisions, and handle stress. In the
United States, mental health remains a persistent problem. Indeed, at the time of the most recent national

survey, approximately one in five U.S. adults live with a mental illness (46.6 million). Despite the
support of community resources and care services, people with mental illness have a difficult time
navigating through such resources and services. Furthermore, the general scarcity of care managers,
experts who work to coordinate all of the physical and mental healthcare needs of a mentally ill patient,
means that only 41% of those with any mental illness had received mental health services in the past
year. On top of that, most care managers that deliver care management services are with minimal
training and experience.
Thus, the goal of this research is to support the efficiency of care managers and provide solutions for
easy access to community resources and services to individuals living with Severe Mental Illness and
Substance Use Disorders. We address this issue by developing a system with decision trees options: in
Transportation, Safety, Housing Instability, Food Insecurity, Employment, Financial, Social Isolation,
and Supports, to help care managers to track the outcomes they go through with each patient, increase
their capacity to create holistic views of patients, personalize treatments, and enhance health outcomes.
A database is created where healthcare workers at CPC Behavioral Healthcare will utilize the system.
Also, a representation of data via maps and graphs to make better decisions that are essential to fill the
gap between the need and availability of mental health services is implemented.
Mental health is vital at every stage of life, affects the way a person thinks, feels, and behaves.
Furthermore, it helps determine how people relate to others, make decisions, and handle stress. In the
United States, mental health remains a persistent problem. Indeed, at the time of the most recent national
survey, approximately one in five U.S. adults live with a mental illness (46.6 million). Despite the
support of community resources and care services, people with mental illness have a difficult time
navigating through such resources and services. Furthermore, the general scarcity of care managers,
experts who work to coordinate all of the physical and mental healthcare needs of a mentally ill patient,
means that only 41% of those with any mental illness had received mental health services in the past
year. On top of that, most care managers that deliver care management services are with minimal
training and experience.
Thus, the goal of this research is to support the efficiency of care managers and provide solutions for
easy access to community resources and services to individuals living with Severe Mental Illness and
Substance Use Disorders. We address this issue by developing a system with decision trees options: in
Transportation, Safety, Housing Instability, Food Insecurity, Employment, Financial, Social Isolation,
and Supports, to help care managers to track the outcomes they go through with each patient, increase
their capacity to create holistic views of patients, personalize treatments, and enhance health outcomes.
A database is created where healthcare workers at CPC Behavioral Healthcare will utilize the system.
Also, a representation of data via maps and graphs to make better decisions that are essential to fill the
gap between the need and availability of mental health services is implemented.

A Hierarchical Approach to Fine-Grained Visual Classification for Plant Image
Analysis
Computer Science - Time: Wed 12:00pm-1:00pm - Session Number: 914
Ram Jitendrabhai Zaveri, Matthew Keaton, Cole Henderson, Meghana Kovur, and Dr. Gianfranco
Doretto, Benjamin M. Statler College of Engineering and Mineral Resources, West Virginia University,
1306 Evansdale Dr, Morgantown, WV 26506
Ram Zaveri
Object classification from images is a standard problem in computer vision. State-of-the-art techniques
are based on deep learning, a subfield of machine learning. While they perform well for generic object

classification such as determining whether there is a cat or a dog in an image, there are application
domains where they still fall short. One of them is the automated classification of plant species. This is a
case where different plants might sometimes look very similar in pictures, while the same plant can
appear very differently, because of the concurrent effects involved in the image formation process,
which involve the shape of the scene, its material properties, the illumination conditions, and the
viewpoint. We regard this scenario as a fine-grained visual classification problem “in-the-wild,” since
no restrictions on the imaging conditions are imposed, which makes the task at hand especially
challenging. To address it, we have developed an approach based on state-of-the-art deep learning
techniques to identify the hierarchy of plant organs appearing in an image. In order to test the approach,
we have curated a new large-scale plant image dataset. We developed a tool for annotating plant images,
which we used for labeling the plant organs. Our approach and the dataset will serve as a benchmark for
future developments for image species classification in-the-wild.
Object classification from images is a standard problem in computer vision. State-of-the-art techniques
are based on deep learning, a subfield of machine learning. While they perform well for generic object
classification such as determining whether there is a cat or a dog in an image, there are application
domains where they still fall short. One of them is the automated classification of plant species. This is a
case where different plants might sometimes look very similar in pictures, while the same plant can
appear very differently, because of the concurrent effects involved in the image formation process,
which involve the shape of the scene, its material properties, the illumination conditions, and the
viewpoint. We regard this scenario as a fine-grained visual classification problem “in-the-wild,” since
no restrictions on the imaging conditions are imposed, which makes the task at hand especially
challenging. To address it, we have developed an approach based on state-of-the-art deep learning
techniques to identify the hierarchy of plant organs appearing in an image. In order to test the approach,
we have curated a new large-scale plant image dataset. We developed a tool for annotating plant images,
which we used for labeling the plant organs. Our approach and the dataset will serve as a benchmark for
future developments for image species classification in-the-wild.

A Model and Design for Automated Honeypot Detection
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 3674
Timothy Beal, Ashlyn Hanks, Christos Haramis, Justin Riccardelli, and Dr. Jason M. Pittman,
Department of Computer Science, High Point University, One University Parkway, High Point, NC
27268
Ashlyn Hanks, Christos Haramis, Timothy Beal
Honeypots trap malicious computing behavior so researchers and practitioners can develop relevant
defensive tools and techniques. However, potential attackers are aware of honeypots as a deception
technology. Thus, existing literature demonstrates some effort to understand how attackers may be able
to differentiate a honeypot from a legitimate system. Unfortunately, the literature is not clear on what
specific network or system attributes may be used to fingerprint a honeypot. To that end, we previously
reproduced a specific honeypot detection study which asserted a honeypot detection scheme but did not
reveal any detailed methodology or results. The reproduction successfully confirmed a set of detection
characteristics, but the work was entirely manual. Accordingly, in this work we employed an evaluative
research method to guide development of two models: an ontological model using set theoretical
concepts and a Unified Modeling Language describing a software implementation. The goal was to
provide the next step towards an automated software tool capable of detecting honeypots with a
statistically significant accuracy based on network characteristics. At the same time, the results may
reveal mechanisms to create more concealable honeypots which would allow researchers to study

adversaries in more depth.
Honeypots trap malicious computing behavior so researchers and practitioners can develop relevant
defensive tools and techniques. However, potential attackers are aware of honeypots as a deception
technology. Thus, existing literature demonstrates some effort to understand how attackers may be able
to differentiate a honeypot from a legitimate system. Unfortunately, the literature is not clear on what
specific network or system attributes may be used to fingerprint a honeypot. To that end, we previously
reproduced a specific honeypot detection study which asserted a honeypot detection scheme but did not
reveal any detailed methodology or results. The reproduction successfully confirmed a set of detection
characteristics, but the work was entirely manual. Accordingly, in this work we employed an evaluative
research method to guide development of two models: an ontological model using set theoretical
concepts and a Unified Modeling Language describing a software implementation. The goal was to
provide the next step towards an automated software tool capable of detecting honeypots with a
statistically significant accuracy based on network characteristics. At the same time, the results may
reveal mechanisms to create more concealable honeypots which would allow researchers to study
adversaries in more depth.

A New Charter of Ethics and Rights of Artificial Consciousness in a Human World
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 408
Author: Markian Hromiak Mentor: (Unofficial, only worked with on minor revisions) David Schiff
Department: College of Computing Institution: Georgia Institute of Technology, North Ave NW, Atlanta,
GA 30332
Markian Hromiak
Taking the stance that artificially conscious agents should be given human-like
rights, in this paper we attempt to define consciousness, aggregate existing universal
human rights, analyze robotic laws with roots in both reality and science-fiction, and
synthesize everything to create a new robo-ethical charter. By restricting the problemspace of possible levels of conscious beings to human-like, we succeed in developing
a working definition of consciousness for social strong AI which focuses on humanlike creativity being exhibited as a third-person observable phenomenon. Creativity is
then extrapolated to represent first-person functionality, fulfilling the first/third-person
feature of consciousness.
Next, several sources of existing rights and rules, both for humans and robots,
are analyzed and, along with supplementary informal reports, synthesized to create
articles for an additive charter which compliments the United Nations’ Universal Declaration of Human Rights.
Finally, the charter is presented and the paper concludes with conditions for amending the charter, as well as recommendations for further charters.
Taking the stance that artificially conscious agents should be given human-like
rights, in this paper we attempt to define consciousness, aggregate existing universal
human rights, analyze robotic laws with roots in both reality and science-fiction, and
synthesize everything to create a new robo-ethical charter. By restricting the problemspace of possible levels of conscious beings to human-like, we succeed in developing
a working definition of consciousness for social strong AI which focuses on humanlike creativity being exhibited as a third-person observable phenomenon. Creativity is

then extrapolated to represent first-person functionality, fulfilling the first/third-person
feature of consciousness.
Next, several sources of existing rights and rules, both for humans and robots,
are analyzed and, along with supplementary informal reports, synthesized to create
articles for an additive charter which compliments the United Nations’ Universal Declaration of Human Rights.
Finally, the charter is presented and the paper concludes with conditions for amending the charter, as well as recommendations for further charters.

A Novel Multi-Faceted Approach for Analyzing Cybersecurity Educational Games
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4014
Chase Maschinot, Laura Nestor, and Ankur Chattopadhyay, Computer Science, Northern Kentucky
University, Louis B Nunn Dr, Highland Heights, Kentucky 41099
Chase Maschinot, Laura Nestor, Ankur Chattopadhyay
Cybersecurity educational games are capable of meeting a variety of goals, including learning of
fundamental cybersecurity concepts, exposure to cybersecurity literacy, basic awareness, experiential
learning plus situational awareness, and being a medium for K-12 outreach, college level learning plus
corporate training. Existing literature show that there have been several prior research surveys focusing
on analyzing cybersecurity educational games from various viewpoints. However, to our knowledge,
there has been no previous work that has analyzed cybersecurity educational games in terms of their
alignment with the current benchmarks in academic & industry standards that include the cybersecurity
curricular plus assessment guidelines in higher education, the K-12 standardized cybersecurity concepts,
and the job-related requirements. In an effort to address this research gap, we use the CSEC2017
curricular guidelines, the Cybersecurity Assessment Tools (CATS) model, the NSA GenCyber
security-first concepts, and the NICE framework, for performing a unique analysis of a list of popular
cybersecurity educational games, including serious games and Capture The Flag (CTF) competitive
games. Our non-traditional survey-based research work demonstrates a novel, multi-faceted approach
for analyzing popular open-source cybersecurity educational games in terms of their alignment with the
standard academic and industry benchmarks. Our survey results include mapping of these cyber
educational games to the CSEC2017 curricular knowledge areas, the CATS concept inventory topics,
including the Cybersecurity Concept Inventory (CCI), which pertains to basic first year concepts, and
the Cybersecurity Curriculum Assessment (CCA), which contains core concepts and learning outcomes
for a college graduate, the NSA GenCyber concepts, and NICE framework-based specialized skill sets.
Our research provides a first-of its kind study and a user-friendly analysis of open-source cybersecurity
educational games that can serve as an insightful reference for cybersecurity educators and other
audiences in using these games.
Cybersecurity educational games are capable of meeting a variety of goals, including learning of
fundamental cybersecurity concepts, exposure to cybersecurity literacy, basic awareness, experiential
learning plus situational awareness, and being a medium for K-12 outreach, college level learning plus
corporate training. Existing literature show that there have been several prior research surveys focusing
on analyzing cybersecurity educational games from various viewpoints. However, to our knowledge,
there has been no previous work that has analyzed cybersecurity educational games in terms of their
alignment with the current benchmarks in academic & industry standards that include the cybersecurity
curricular plus assessment guidelines in higher education, the K-12 standardized cybersecurity concepts,
and the job-related requirements. In an effort to address this research gap, we use the CSEC2017
curricular guidelines, the Cybersecurity Assessment Tools (CATS) model, the NSA GenCyber

security-first concepts, and the NICE framework, for performing a unique analysis of a list of popular
cybersecurity educational games, including serious games and Capture The Flag (CTF) competitive
games. Our non-traditional survey-based research work demonstrates a novel, multi-faceted approach
for analyzing popular open-source cybersecurity educational games in terms of their alignment with the
standard academic and industry benchmarks. Our survey results include mapping of these cyber
educational games to the CSEC2017 curricular knowledge areas, the CATS concept inventory topics,
including the Cybersecurity Concept Inventory (CCI), which pertains to basic first year concepts, and
the Cybersecurity Curriculum Assessment (CCA), which contains core concepts and learning outcomes
for a college graduate, the NSA GenCyber concepts, and NICE framework-based specialized skill sets.
Our research provides a first-of its kind study and a user-friendly analysis of open-source cybersecurity
educational games that can serve as an insightful reference for cybersecurity educators and other
audiences in using these games.

A Novel Routing Protocol for Wireless AD HOC Networks Based on the Behavior of
Slime Mold Physarum Polycephalum
Computer Science - Time: Mon 4:30pm-5:30pm - Session Number: 310
Nicholas L Gilmet, Hudson DeVoe, Hala ElAarag, Computer Science Department, Stetson University
32723
Nicholas Gilmet
In the search for solutions to complex problems, humans have historically looked to nature for help. The
ever-increasing density and complexity of wireless ad hoc networks necessitates the development of
efficient algorithms for the routing of data through these wireless networks. In this research, we propose
a novel bio-inspired algorithm modeled after the behavior of the slime mold Physarum Polycephalum.
Though Physarum Polycephalum lacks a nervous system or brain of any kind, it is capable of solving
mazes and developing efficient networks through simple, repeated behaviors. To improve the
performance of routing algorithms in wireless ad hoc networks, we designed the Optimized Physarum
Link State Routing (OPLSR) Protocol. We based the mathematical model of OPLSR on the behavior of
the slime mold Physarum Polycephalum to determine the node’s willingness to forward packets sent
from neighboring nodes. We tested our novel protocol using the most popular ns3 network simulator.
We compared OPLSR to Optimized Link State Routing (OLSR) Protocol, the most commonly used
routing protocol in wireless ad hoc networks, in multiple network environments. Our exhaustive
simulations using six important performance measures, namely, throughput, routing packets sent,
normalized routing overhead, packet loss, convergence time, and end-to-end delay, show that OPLSR
protocol outperforms OLSR protocol in various network conditions.
In the search for solutions to complex problems, humans have historically looked to nature for help. The
ever-increasing density and complexity of wireless ad hoc networks necessitates the development of
efficient algorithms for the routing of data through these wireless networks. In this research, we propose
a novel bio-inspired algorithm modeled after the behavior of the slime mold Physarum Polycephalum.
Though Physarum Polycephalum lacks a nervous system or brain of any kind, it is capable of solving
mazes and developing efficient networks through simple, repeated behaviors. To improve the
performance of routing algorithms in wireless ad hoc networks, we designed the Optimized Physarum
Link State Routing (OPLSR) Protocol. We based the mathematical model of OPLSR on the behavior of
the slime mold Physarum Polycephalum to determine the node’s willingness to forward packets sent
from neighboring nodes. We tested our novel protocol using the most popular ns3 network simulator.
We compared OPLSR to Optimized Link State Routing (OLSR) Protocol, the most commonly used

routing protocol in wireless ad hoc networks, in multiple network environments. Our exhaustive
simulations using six important performance measures, namely, throughput, routing packets sent,
normalized routing overhead, packet loss, convergence time, and end-to-end delay, show that OPLSR
protocol outperforms OLSR protocol in various network conditions.

Access to Healthcare Resources Via a Virtual Voice Assistant
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4018
Joan John, Dr. Daehan Kwak, School of Computer Science and Technology, Kean University, 1000
Morris Ave, Union, NJ 07083
Joan John
In this new era of rapid technology advancement, we are experienced tremendous growth of interaction
between humans and machines. Within that growth, the Internet of Things (IoTs), such as the smart
speakers like the Amazon Alexa and the Google Home that are revolutionizing the ways of our lives.
For instance, turning light switches on/off with just an ease of a verbal command. In this research, a
virtual voice assistant is implemented into the Google Home to provide patients or individuals the power
to search for community resources taken into account the low literacy and limited access to technology
and information they experience. This project specifically focuses on supporting individuals living with
severe mental illness (SMI) and/or substance use disorder (SUD) who are vulnerable to and addicted by
social and environmental factors. These individuals are faced with limitations to navigate through
community resources and exploring opportunities to bridge them to the needed services. Our virtual
voice assistant will guide and provide information regarding community resources and needed services
regarding the individual’s needs so that individuals can progress towards recovery, health, and
well-being. A decision tree constructed by real care managers is integrated as a dialogue tree into the
virtual voice assistant where the users use voice commands to easily navigate through health-related
resources. We anticipate a broader impact especially after the needs of these individuals are met. Thus,
they will more likely participate, engage in, and benefit from mental health and substance use treatment
thereby increasing the rate of recovery, overall health, and wellbeing as a whole. For future work, we
will build upon the data that is collected for visual and statistical analysis.

In this new era of rapid technology advancement, we are experienced tremendous growth of interaction
between humans and machines. Within that growth, the Internet of Things (IoTs), such as the smart
speakers like the Amazon Alexa and the Google Home that are revolutionizing the ways of our lives.
For instance, turning light switches on/off with just an ease of a verbal command. In this research, a
virtual voice assistant is implemented into the Google Home to provide patients or individuals the power
to search for community resources taken into account the low literacy and limited access to technology
and information they experience. This project specifically focuses on supporting individuals living with
severe mental illness (SMI) and/or substance use disorder (SUD) who are vulnerable to and addicted by
social and environmental factors. These individuals are faced with limitations to navigate through
community resources and exploring opportunities to bridge them to the needed services. Our virtual
voice assistant will guide and provide information regarding community resources and needed services
regarding the individual’s needs so that individuals can progress towards recovery, health, and
well-being. A decision tree constructed by real care managers is integrated as a dialogue tree into the
virtual voice assistant where the users use voice commands to easily navigate through health-related
resources. We anticipate a broader impact especially after the needs of these individuals are met. Thus,
they will more likely participate, engage in, and benefit from mental health and substance use treatment
thereby increasing the rate of recovery, overall health, and wellbeing as a whole. For future work, we

will build upon the data that is collected for visual and statistical analysis.

An Investigation of How Undergraduate Students Manage the Email They Received
from University
Computer Science - Time: Tue 5:00pm-6:00pm - Session Number: 814
Jin Kang, Joseph Konstan, Department of Science and Engineering, University of Minnesota, Twin
Cities, Minneapolis, MN 55455
Jin Kang
University email is a crucial bridge for communication and information exchange between the university
and students. Undergraduate inboxes are filled with various messages from their university. From
department events and activity announcements to university store promotions to course updates from
professors and teaching assistants. How many and which of these emails catch undergraduates’ attention
and get read by these busy students? This research involves an interview study of undergraduates in
which we review their inboxes and their strategies for handling university email messages. We based our
research design on Kong and Konstan (2020) work, which studied the effectiveness of U of M bulk
email to employees using a combination of inbox review interviews, surveys, and interviews with
senders. They found recipients only remembered about 38% of messages received, but they also
reported “remembering” 16% of fake messages, so the overall average effectiveness was only 22%. We
conducted eighteen Zoom interviews with U of M undergraduates to understand how they receive and
manage university email. We looked at how many university messages and specifically bulk messages
undergraduates received in the past month; observed which of these they had opened, deleted, or left in
the inbox; and asked about email reading strategies and perceived email workload. Initial results show
that messages from professors, TAs, academic advisors, or managers are read immediately. In contrast,
messages from student organizations, university departments, or university leaders are quickly filtered
based on the subject line and maybe skimmed or skipped. These results suggest that students set
priorities when reading email and that mass email may not be effective at reaching students. We also
found that students tend to receive notifications of new emails, star emails to highlight ones they want to
check later, and use the search function to find their old email.
University email is a crucial bridge for communication and information exchange between the university
and students. Undergraduate inboxes are filled with various messages from their university. From
department events and activity announcements to university store promotions to course updates from
professors and teaching assistants. How many and which of these emails catch undergraduates’ attention
and get read by these busy students? This research involves an interview study of undergraduates in
which we review their inboxes and their strategies for handling university email messages. We based our
research design on Kong and Konstan (2020) work, which studied the effectiveness of U of M bulk
email to employees using a combination of inbox review interviews, surveys, and interviews with
senders. They found recipients only remembered about 38% of messages received, but they also
reported “remembering” 16% of fake messages, so the overall average effectiveness was only 22%. We
conducted eighteen Zoom interviews with U of M undergraduates to understand how they receive and
manage university email. We looked at how many university messages and specifically bulk messages
undergraduates received in the past month; observed which of these they had opened, deleted, or left in
the inbox; and asked about email reading strategies and perceived email workload. Initial results show
that messages from professors, TAs, academic advisors, or managers are read immediately. In contrast,
messages from student organizations, university departments, or university leaders are quickly filtered

based on the subject line and maybe skimmed or skipped. These results suggest that students set
priorities when reading email and that mass email may not be effective at reaching students. We also
found that students tend to receive notifications of new emails, star emails to highlight ones they want to
check later, and use the search function to find their old email.

Analyzing 2020 Protest Effects Using Datasets to Visualize Change
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4019
Amrutha Ragothaman, Aspen Akunne, Eric Laundevede, and Drs. Jean Chu, Daehan Kwak School of
Computer Science and Technology, Kean University, Union, NJ 07083
Amrutha Ragothaman, Aspen Akunne, Eric Landaverde
Since May 2020, the George Floyd protests have caused nationwide unrest. According to the ACLED,
93% of BLM adjacent protests were peaceful. But, 42% of public poll respondents believed the
opposite. This contrast displays an issue between the perception regarding the content shown about
protests. The media itself focuses mainly on the internal effects involving property damage or the large
masses of people. But, from the poll referenced above it can be seen that this can skew public perception
of protests. There exists a severe dearth of data gathered or analyzed involving legislation. The public is
mostly pushed to ignore the long term effects of protests even past the original event.
This research seeks to close that gap by web scraping for headlines to examine the sentiments that can
change legislature. The changing opinions of the public and government officials will also be examined
through Twitter to gain a better picture of the effects of protests. Using supplemental data from protest
tracking organizations, certain high protest areas will be examined for the effects. The main goal for this
project in the end is to be able to visualize this data to be able to draw a conclusion about protests and
legislative change using a data mapping program.
Since May 2020, the George Floyd protests have caused nationwide unrest. According to the ACLED,
93% of BLM adjacent protests were peaceful. But, 42% of public poll respondents believed the
opposite. This contrast displays an issue between the perception regarding the content shown about
protests. The media itself focuses mainly on the internal effects involving property damage or the large
masses of people. But, from the poll referenced above it can be seen that this can skew public perception
of protests. There exists a severe dearth of data gathered or analyzed involving legislation. The public is
mostly pushed to ignore the long term effects of protests even past the original event.
This research seeks to close that gap by web scraping for headlines to examine the sentiments that can
change legislature. The changing opinions of the public and government officials will also be examined
through Twitter to gain a better picture of the effects of protests. Using supplemental data from protest
tracking organizations, certain high protest areas will be examined for the effects. The main goal for this
project in the end is to be able to visualize this data to be able to draw a conclusion about protests and
legislative change using a data mapping program.

Analyzing Flaws in Educational Robots for Determining Alignment With IEEE Global
Standards For Ethically Aligned Trustworthy AI
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4015
Abdikadar Ali, Danielle Thaxton, and Dr. Ankur Chattopadhyay, Department of Computer Science,

Northern Kentucky University, 100 Nunn Drive, Highland Heights KY 41099
Danielle Thaxton, Abdikadar Ali
The last couple of years have seen a strong movement supporting the need of having ethically aligned
trustworthy artificial intelligence (AI) within intelligent system-based consumer products, including
autonomous cars and robots. This global movement has led to multiple institutional recommendations
towards ethical alignment and trustworthy design in AI based autonomous systems and intelligent
consumer devices. The IEEE global standards on the design of ethically aligned, trustworthy AI includes
a list of guideline principles in this regard. There has been prior research towards finding design flaws
and vulnerabilities within various types of consumer robots. However, none of these previous works
have studied whether discovering design flaws and security or privacy issues in these robots can help
assess their alignment with these IEEE benchmark requirements for trustworthiness and ethical
alignment. In attempt to address this gap in existing literature, we have performed a unique experimental
study of two educational robots - Zümi and Cozmo. We have found specific vulnerabilities and design
weaknesses in these robots within their system functionalities. Our initial research shows that these
flaws can lead to hacking, injection attacks, and other robotic malfunctions that might affect the
technology users negatively. We conduct a preliminary analysis of how these design flaws can be
potentially non-compliant with the IEEE principles for ethically aligned, trustworthy AI. We
demonstrate a novel case study of how discovery of design flaws in educational robots can assist in
assessing whether their designs align with the new IEEE standards plus principles for robot ethics &
trust.

The last couple of years have seen a strong movement supporting the need of having ethically aligned
trustworthy artificial intelligence (AI) within intelligent system-based consumer products, including
autonomous cars and robots. This global movement has led to multiple institutional recommendations
towards ethical alignment and trustworthy design in AI based autonomous systems and intelligent
consumer devices. The IEEE global standards on the design of ethically aligned, trustworthy AI includes
a list of guideline principles in this regard. There has been prior research towards finding design flaws
and vulnerabilities within various types of consumer robots. However, none of these previous works
have studied whether discovering design flaws and security or privacy issues in these robots can help
assess their alignment with these IEEE benchmark requirements for trustworthiness and ethical
alignment. In attempt to address this gap in existing literature, we have performed a unique experimental
study of two educational robots - Zümi and Cozmo. We have found specific vulnerabilities and design
weaknesses in these robots within their system functionalities. Our initial research shows that these
flaws can lead to hacking, injection attacks, and other robotic malfunctions that might affect the
technology users negatively. We conduct a preliminary analysis of how these design flaws can be
potentially non-compliant with the IEEE principles for ethically aligned, trustworthy AI. We
demonstrate a novel case study of how discovery of design flaws in educational robots can assist in
assessing whether their designs align with the new IEEE standards plus principles for robot ethics &
trust.

Analyzing the Trend and Forecasting of Covid-19 Outbreak Using Machine Learning
Technique
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4051
Benie Bebela, Suboh Alkhushayni, CIS, MNSU, Mnakato, MN, 56001
Benie Bebela

This global pandemic has impacted the world and most particularly the healthcare system in an
unprecedented way. Relying on old prevention methods is not an option. This project can revolutionize
how prevention is made for the covid-19 by making accurate predictions. Its main goal is analyzing
large set of data and through computerized ways making accurate predictions that will help advancing
into mitigating the impact of the pandemic. Through Machine learning technique, intelligent systems
will be able to identify the patterns in the evolution of the virus and help keep track of the numbers of
active cases, deaths, and recoveries. It is not only limited to the US or states but it will be able to analyze
worldwide data and give real time accuracy in information and prediction by calculating such numbers
as the mortality and recovery rates. This will help make predictions for periods of as long as 90 days and
through patterns determines common factors that can make certain individuals more susceptible than
others.
Methodology
• Gathering worldwide data related to the pandemic
• Analysis phase:
a. Designing charts, graphs for visualization of results.
b. Using polynomial regression(used to find relationship between data in order to draw the most accurate
result line on graphs) and SVM learning model in the python programming language for predictions
which basic purposes are to analyze data for used classification and regression analysis. This will also
help in comparing data.
c. Having our covid-19 dataset, analyzing factors such as mortality and recovery rate that globally and
individually for certain countries states if needed.
Anticipated outcomes
The main outcome is to have a clear view of the present situation in term of deaths, case and recoveries
through the data visualization models that we will build. We will compare different countries and states
result.
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how prevention is made for the covid-19 by making accurate predictions. Its main goal is analyzing
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a. Designing charts, graphs for visualization of results.
b. Using polynomial regression(used to find relationship between data in order to draw the most accurate
result line on graphs) and SVM learning model in the python programming language for predictions
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Application of the Data Science Workflow to Molecular Dynamic Simulations
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4047
Authors: Lemuel I. Rivera Cantú, Department of Mathematics, University of Puerto Rico at Humacao,
Humacao P.R. 00791 Jordan Caraballo-Vega, NASA Goddard Space Flight Center, Greenbelt,
Maryland 20771 Faculty mentor : José O. Sotero Esteva, Department of Mathematics, University of
Puerto Rico at Humacao, Humacao P.R. 00791
Lemuel I. Cantú
Data Science (DS) is an emerging discipline that is arguably having a great impact in all human
endeavors. Data scientists follow a particular workflow: data acquisition and preparation, exploratory
analysis, mathematical modeling, visualization, and DS products that can be used in decision making.
Molecular Dynamics Simulations produce a large amount of complex data. To our knowledge there is
no programming library available nor a systematic application of the Data Science workflow to these
simulations.
The objective of this research is to develop tools to facilitate the use of the data science workflow in the
analysis of molecular dynamics simulations. For this we developed a python package named granules. It
is based on the Pandas package that is very popular among data scientists. It can help other researchers
perform several types of analysis with concise programs. In this work we show how it serves to
implement the data science workflow using a simulation of a PABA-functionalized cellulose crystal as a
test case. The simulation results are stored as files in different formats which are loaded to a granules
object. A method called select() is used for the cleansing of the data, this begins by passing a dictionary
of the wanted atoms through the function. At this point several exploratory analysis methods provided
by Pandas are used, producing statistics and describing distributions and visualizing the data. For
example, we show how to create a correlation matrix to produce two different maps: a temporal map and
a spatial map which serve to detect oscillation patterns and relationship between selected atoms.

This is one of the many key features that granules provide to help researchers understand and
communicate the final results. It gives the users the ability to make different analysis within the same
software.
Data Science (DS) is an emerging discipline that is arguably having a great impact in all human
endeavors. Data scientists follow a particular workflow: data acquisition and preparation, exploratory
analysis, mathematical modeling, visualization, and DS products that can be used in decision making.
Molecular Dynamics Simulations produce a large amount of complex data. To our knowledge there is
no programming library available nor a systematic application of the Data Science workflow to these
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The objective of this research is to develop tools to facilitate the use of the data science workflow in the
analysis of molecular dynamics simulations. For this we developed a python package named granules. It
is based on the Pandas package that is very popular among data scientists. It can help other researchers
perform several types of analysis with concise programs. In this work we show how it serves to
implement the data science workflow using a simulation of a PABA-functionalized cellulose crystal as a
test case. The simulation results are stored as files in different formats which are loaded to a granules
object. A method called select() is used for the cleansing of the data, this begins by passing a dictionary
of the wanted atoms through the function. At this point several exploratory analysis methods provided
by Pandas are used, producing statistics and describing distributions and visualizing the data. For
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Artificial Intelligence in a competitive robotics competition
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4058
Jonathan Krummenacher, Micheal Jones, Angela Rasmussen, Jon Davies, Department of ECE, U of U,
201 Presidents' Cir, Salt Lake City, UT 84112
Jonathan Krummenacher, Micheal Jones
This is a novel work involving robotics. The topic is Artificial Intelligence in a robotics competition.
Our intention is to show our eagerness to master the complex field of mechatronics, and to advance our
knowledge of computer vision, simulation of an environment, and AI.
For hardware we are using the Vex platform, and for the competition we are using the RECF's "Change
Up". Change Up is a game of 3d tic tac toe, two teams compete against each other during the match.
Each team has two robots. Team mates need to work together to manipulate field elements into the
scoring towers.
Our Mission with this project is to program an AI to compete in this competition. This involves training
the robot in a simulated Gazebo environment running ROS. The robot's are not prebuilt, but need to be
designed by the team. The Robot needs to use SLAM, object detection, color detection, sorting of
manipulated towers, and doing this in under two minutes. The robot has access to a purtheral of sensors
such as Realsense depth camera, IMU's, FLIR black n white camera, and encoders. We also use a Vex
Brain as well as a Jetson Nano.
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Up". Change Up is a game of 3d tic tac toe, two teams compete against each other during the match.
Each team has two robots. Team mates need to work together to manipulate field elements into the
scoring towers.
Our Mission with this project is to program an AI to compete in this competition. This involves training
the robot in a simulated Gazebo environment running ROS. The robot's are not prebuilt, but need to be
designed by the team. The Robot needs to use SLAM, object detection, color detection, sorting of
manipulated towers, and doing this in under two minutes. The robot has access to a purtheral of sensors
such as Realsense depth camera, IMU's, FLIR black n white camera, and encoders. We also use a Vex
Brain as well as a Jetson Nano.

Automatic Crossword Generation
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4043
Otis Peterson, Michael Wehar, Department of Computer Science, Swarthmore College, 500 College
Ave, Swarthmore, PA 19081
Otis Peterson
Algorithms Design is a field of study within computer science that is concerned with finding efficient
algorithms that solve computational problems. There are many computational problems that we still do
not know how to solve efficiently such as NP-hard problems. For our research project, we investigated
computationally hard problems related to two dimensional word puzzles. In particular, we focused on
the Crossword Construction Problem which is known to be NP-complete. Given a grid of shaded/empty
cells and a wordlist, the Crossword Construction Problem asks if there exists a fill for the grid with
letters such that every contiguous block of empty cells, horizontally and vertically, forms a word from
the wordlist. In short, given a blank crossword grid, we are asking how to fill in every empty cell such
that every across and down is a valid word. Crossword puzzles are regularly published in many leading
newspapers and media outlets with millions of avid crossword puzzlers. As a result, Crossword puzzles
are a well established puzzle with many common formats and rules. Although there are tools that assist
with crossword puzzle construction, many crossword puzzle publishers still create crosswords by hand.
Crossword puzzle publishers rely on submissions because there is still no accessible construction tool
that is efficient and effective enough for publishers. For our project, we analyzed existing approaches for
solving the crossword construction problem and implemented our own heuristic algorithms (based on
established approaches) as part of a web-based crossword construction application. Although our
algorithms theoretically run in exponential time, they are surprisingly efficient on real world examples.
Going forward, we hope to make our crossword construction application publicly available, develop
more performance metrics to compare our crossword construction algorithm with existing tools, and
explore new algorithms to advance the field of automatic crossword puzzle construction.
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not know how to solve efficiently such as NP-hard problems. For our research project, we investigated
computationally hard problems related to two dimensional word puzzles. In particular, we focused on
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cells and a wordlist, the Crossword Construction Problem asks if there exists a fill for the grid with
letters such that every contiguous block of empty cells, horizontally and vertically, forms a word from
the wordlist. In short, given a blank crossword grid, we are asking how to fill in every empty cell such
that every across and down is a valid word. Crossword puzzles are regularly published in many leading
newspapers and media outlets with millions of avid crossword puzzlers. As a result, Crossword puzzles
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with crossword puzzle construction, many crossword puzzle publishers still create crosswords by hand.
Crossword puzzle publishers rely on submissions because there is still no accessible construction tool
that is efficient and effective enough for publishers. For our project, we analyzed existing approaches for
solving the crossword construction problem and implemented our own heuristic algorithms (based on
established approaches) as part of a web-based crossword construction application. Although our
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Beating Google Captcha with Artificial Intelligence
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4008
John T Haag, Zach Kovalenko, Thomas Shear, Dr. Ning Yu, Department of Computer Science, SUNY
College At Brockport, 350 New Campus Dr, Brockport, NY 14420, United States
John Haag, Zach Kovalenko, Thomas Shear
The Turing test was named after the godfather of computer science Allan Turing. This important
concept in computer science begs the question, whether or not a computer can tell the difference
between the intelligence of a human and another computer. The Google Captcha (Completely
Automated Public Turing test to tell Computers and Humans Apart) is an example of a Turing test. The
Google Captcha was created to avoid spam, and robots filling in important data fields within websites.
Our project is aiming to break the Google Captcha using modern Artificial Intelligence techniques. This
will allow continued use of robots on websites that previously challenged the use of robots. The
methodology used for our project comes in the form of object detection models. These models use
Artificial Intelligence techniques such as Neural Networks to find a Google Captcha anywhere on a
computer screen and output a percentage of likely hood it is a Captcha along with a label to the desired
item. Our goal is to train two object detection models to find a Google captcha and build a computer bot
to click on the Captcha without any human interaction. Thus, solving the Captcha “I am not a Robot”
without images. Some research shows that a new type of object detection model may beat a classic
TensorFlow model. Thus, one model will be created with TensorFlow and Deep learning, and the other
with Pytorch and a YOLO (You Only Look Once) version 5 (v5) Neural Network. Our expectation is
that the YOLO v5 model will beat the TensorFlow model in many benchmark measurements including a
loss of less than 0.05, a high accuracy (more than 90%), and increase the speed at which testing the
model occurs with a Nvidia GPU (Graphical Processing Unit).
The Turing test was named after the godfather of computer science Allan Turing. This important
concept in computer science begs the question, whether or not a computer can tell the difference
between the intelligence of a human and another computer. The Google Captcha (Completely
Automated Public Turing test to tell Computers and Humans Apart) is an example of a Turing test. The
Google Captcha was created to avoid spam, and robots filling in important data fields within websites.
Our project is aiming to break the Google Captcha using modern Artificial Intelligence techniques. This
will allow continued use of robots on websites that previously challenged the use of robots. The
methodology used for our project comes in the form of object detection models. These models use
Artificial Intelligence techniques such as Neural Networks to find a Google Captcha anywhere on a
computer screen and output a percentage of likely hood it is a Captcha along with a label to the desired
item. Our goal is to train two object detection models to find a Google captcha and build a computer bot
to click on the Captcha without any human interaction. Thus, solving the Captcha “I am not a Robot”

without images. Some research shows that a new type of object detection model may beat a classic
TensorFlow model. Thus, one model will be created with TensorFlow and Deep learning, and the other
with Pytorch and a YOLO (You Only Look Once) version 5 (v5) Neural Network. Our expectation is
that the YOLO v5 model will beat the TensorFlow model in many benchmark measurements including a
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Blue Mars Initiative: Developing Linear Regression and Artificial Neural Network
Models to Forecast Mesoscale Martian Weather Conditions
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4055
Jared Frazier and Dr. David Butler, Department of Computer Science, 1301 E Main St, Murfreesboro,
TN 37132
Jared Frazier
At any given moment, a devastating cosmic event could wipe all life on Earth from existence. In
combination with pressures humanity places on Earth’s biosphere, extinction may be inevitable.1 Going
beyond our domain, further from the sun, and to the terrestrial planet Mars may be one way to reduce
the possibility of human extinction.2 Despite this lofty goal, the hostile Martian weather conditions
differ vastly from those on Earth, and the ability to predict those conditions would be invaluable for
successful colonization. In particular, the extremely wide range of temperatures (20°C to -73°C) are a
significant barrier to implementing human infrastructure.1 Traditional weather prediction techniques
implemented on Earth such as numerical weather prediction (NWP) are extremely computationally
intensive and are not always stable due to the volatile physical conditions of the Earth’s atmosphere.
Additionally, NWP can not be easily transferred to predicting Martian weather.2,3 To overcome this
barrier, supervised machine learning—a method that is resistant to the incomplete understanding of
atmospheric conditions that introduces uncertainties to NWP—is ideal for the even less understood
Martian atmosphere.4 Weather data for Mars’ Gale Crater was collected by NASA’s Curiosity Rover
and is available through their Planetary Data System. Two types of machine learning algorithms will be
implemented for the prediction of mean temperature using Curiosity’s data: linear regression and
artificial neural networks. These machine learning paradigms were selected due to the ability of each to
account for the mix of non-linear and linear responses in weather.5-7 For both models, ~3 Martian years
of weather data will be used to predict ~1 year of test data. The mean and median absolute error for the
prediction of mean temperature will be calculated and the models will be compared.
At any given moment, a devastating cosmic event could wipe all life on Earth from existence. In
combination with pressures humanity places on Earth’s biosphere, extinction may be inevitable.1 Going
beyond our domain, further from the sun, and to the terrestrial planet Mars may be one way to reduce
the possibility of human extinction.2 Despite this lofty goal, the hostile Martian weather conditions
differ vastly from those on Earth, and the ability to predict those conditions would be invaluable for
successful colonization. In particular, the extremely wide range of temperatures (20°C to -73°C) are a
significant barrier to implementing human infrastructure.1 Traditional weather prediction techniques
implemented on Earth such as numerical weather prediction (NWP) are extremely computationally
intensive and are not always stable due to the volatile physical conditions of the Earth’s atmosphere.
Additionally, NWP can not be easily transferred to predicting Martian weather.2,3 To overcome this
barrier, supervised machine learning—a method that is resistant to the incomplete understanding of
atmospheric conditions that introduces uncertainties to NWP—is ideal for the even less understood
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and is available through their Planetary Data System. Two types of machine learning algorithms will be
implemented for the prediction of mean temperature using Curiosity’s data: linear regression and
artificial neural networks. These machine learning paradigms were selected due to the ability of each to
account for the mix of non-linear and linear responses in weather.5-7 For both models, ~3 Martian years
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Characterisation of Human Behaviours Against Cyber Attacks
Computer Science - Time: Mon 3:00pm-4:00pm - Session Number: 211
Chanon Kachornvuthidej, School of Information Technology and Electrical Engineering, The University
of Queensland, ITEE Office General Purpose South Brisbane Queensland Australia 4067
Chanon Kachornvuthidej
Modern cybersecurity efforts are concentrated on the development of sophisticated algorithms and
security tools that can automatically detect and warn users of potential attacks. Despite having effective
automated tools, users are still falling for these online scams with statistics of global data breach
indicating an upward trend. This contradiction is as a result of the poor usability, lacking an
understanding of the online human-computer interaction experience. The current project aims to address
the usability issue of these automated tools by applying psychological principles to investigate users’
cognitive processes (what are they looking at and what are they thinking) while performing tasks online.
This understanding that the current project aims to achieve is not only crucial for developers to design a
more user-friendly automated system, but also a safer online experience for all. Participants engaged in
an email classification task responding whether the presented emails on a computer is phishing or
genuine by pressing a key on the keyboard. An eye tracker is used to capture their behaviour (gaze
movement) followed by a short questionnaire. Results indicate participants exercise common online
protection techniques such as not clicking on unknown links, verifying the sender’s address, and not
filling out forms with personal information, indicating some level of cybersecurity awareness. Findings
also uncover numerous techniques scammers used exploiting the psychological vulnerability of many
online users such as visual deception, emotional manipulation, and cognitive overloading. A low-fidelity
prototype of an improved automated tool is presented considering these findings with major
enhancement towards the frequency of alerts, a risk-rating scale, and suggested action to mitigate risks
encountered that these automated tools often produced. Future research could continue to develop
medium and high fidelity building upon the current prototype while advancing the exploration of online
users’ cognitive processes by applying psychological principles within cybersecurity.
Modern cybersecurity efforts are concentrated on the development of sophisticated algorithms and
security tools that can automatically detect and warn users of potential attacks. Despite having effective
automated tools, users are still falling for these online scams with statistics of global data breach
indicating an upward trend. This contradiction is as a result of the poor usability, lacking an
understanding of the online human-computer interaction experience. The current project aims to address
the usability issue of these automated tools by applying psychological principles to investigate users’
cognitive processes (what are they looking at and what are they thinking) while performing tasks online.
This understanding that the current project aims to achieve is not only crucial for developers to design a
more user-friendly automated system, but also a safer online experience for all. Participants engaged in
an email classification task responding whether the presented emails on a computer is phishing or
genuine by pressing a key on the keyboard. An eye tracker is used to capture their behaviour (gaze

movement) followed by a short questionnaire. Results indicate participants exercise common online
protection techniques such as not clicking on unknown links, verifying the sender’s address, and not
filling out forms with personal information, indicating some level of cybersecurity awareness. Findings
also uncover numerous techniques scammers used exploiting the psychological vulnerability of many
online users such as visual deception, emotional manipulation, and cognitive overloading. A low-fidelity
prototype of an improved automated tool is presented considering these findings with major
enhancement towards the frequency of alerts, a risk-rating scale, and suggested action to mitigate risks
encountered that these automated tools often produced. Future research could continue to develop
medium and high fidelity building upon the current prototype while advancing the exploration of online
users’ cognitive processes by applying psychological principles within cybersecurity.

Code Okie: Three Years of Growth, Adaptation, and Impact!
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 3672
Rashed Alrashed, Kendall Babb, Miranda Babb, Xavier Boomershine, Diep Nguyen, Sila Tamang, and
Dr. Grace Park, Department of Computer Science, University of Central Oklahoma, 100 N University
Drive, Edmond Oklahoma 73034
Kendall Babb, Miranda Babb, Sila Tamang, Rashed Alrashed, Xavier Boomershine, Diep Nguyen
There is a noticeable lack of Computer Science (CS) courses available in Oklahoma high schools that
accurately represent the computing curriculum and field as it is utilized in college and career,
respectively. In addition, the CS population is rife with gaps in ethnic and gender diversity. Over the
course of three years, the CS Ambassadors, composed of six undergraduate students, attempted to close
these gaps. They jointly promoted interest in CS through the “Code Okie: One Line at a Time” coding
workshop. Consisting of three modules - Scratch, Raspberry Pi, and Robotics, the Code Okie workshop
exposes high school students to an introductory course in programming. This includes utilizing two
programming languages and their respective environments while emphasizing an array of disciplines in
the computing field. The CS Ambassadors composed and taught the lesson plans outlining game
development with Scratch, hardware and software interactions with Raspberry Pi, and industry use with
Robotics. To identify student demographics and student dispositions towards CS, we conducted pre- and
post-surveys. Our analysis of the data collected between 2017 and 2019 with a population size of 85 did
not reveal any significant relationship between gender and disposition towards CS. However, correlation
between gender and desired college majors of high school students was indicated with the P-value less
than 0.05. To measure the effectiveness of the workshop with regard to student learning, we created preand post-tests in the summer camps of 2018 and 2019. The tests were conducted for first-time attendees.
Due to low test scores in 2018, we implemented review quizzes and attendance incentives this year. The
population size was too small to draw a conclusion about the effectiveness of the pedagogical change,
but the results were positive. Test scores in 2019 increased for all modules in comparison to the previous
year.
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the computing field. The CS Ambassadors composed and taught the lesson plans outlining game
development with Scratch, hardware and software interactions with Raspberry Pi, and industry use with
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post-surveys. Our analysis of the data collected between 2017 and 2019 with a population size of 85 did
not reveal any significant relationship between gender and disposition towards CS. However, correlation
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Computer Vision Based Parking Lot System
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 408
Mark Stiller, Dr. Tae Song Lee, and Dr. Sairam Tangirala, Applied Physics Lab, School of Science and
Technology, Georgia Gwinnett College, 1000 University Center Lane Lawrenceville, GA 30043
Mark Stiller
In the institutions and venues having multiple parking decks, it can sometimes be difficult to locate
empty parking spots. Examples include academic institutions, commercial parking decks, etc. A research
on the prevalence of smart parking lots indicates a recent focus on the monitoring of electric charging
stations within the traditional parking lots, rather than a real time monitoring of all the parking spots
inventory.
Our work focuses on designing, developing and prototyping an implementation of a hybrid
computer-vision and client-facing app system to eliminate user’s guesswork and to improve efficiency
of the parking lot system. In our approach, the real-time video-feed of a parking lot's entrance/exit is
processed using a portable, independent, computing system. The processed information is transmitted to
a remote server via telemetry using LoRa (Long Range) protocol. LoRa is a low-power wide-area
network protocol developed by Semtech Corporation that works independently without any other
network (like Wifi, WAN, LAN) dependencies. The server then processes telemetry-data and updates
the parking spots inventory in real-time. The client facing app then uses the real-time inventory data to
provide current parking lot status to the user. Additional features like notifications about full, closed,
busy lots also are also planned to be implemented.
In the institutions and venues having multiple parking decks, it can sometimes be difficult to locate
empty parking spots. Examples include academic institutions, commercial parking decks, etc. A research
on the prevalence of smart parking lots indicates a recent focus on the monitoring of electric charging
stations within the traditional parking lots, rather than a real time monitoring of all the parking spots
inventory.
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computer-vision and client-facing app system to eliminate user’s guesswork and to improve efficiency
of the parking lot system. In our approach, the real-time video-feed of a parking lot's entrance/exit is
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a remote server via telemetry using LoRa (Long Range) protocol. LoRa is a low-power wide-area
network protocol developed by Semtech Corporation that works independently without any other
network (like Wifi, WAN, LAN) dependencies. The server then processes telemetry-data and updates
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Constructing a React Web Application for College Research Faculty and Students
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4048
Jay Bhatt, Dr. Jing (Selena) He, Department of Computer Science, Kennesaw State University, 1100
South Marietta Pkwy, Marietta, GA, 30060
Jay Bhatt
Numerous research websites such as Google Scholar and ResearchGate have been developed for
academic researchers from around the world to publish and peer-review scholarly literature. However,
these online platforms seldom encourage active digital collaboration among the researchers themselves
in a local setting. In particular, there is an intrinsic lack of websites that encourage dynamic pedagogical
behavior between the professors and their undergraduate research students within their respective
universities. In order to satisfy this missing niche, a research portal has been created as a means to help
connect the Department of Computer Science faculty at Kennesaw State University with their
undergraduate research students via a cooperative, online learning environment. This web application
allows its users to create personalized profiles that display certain attributes such as their research
interests and unique set of skills and search for projects that they might be interested in. Additionally,
the research portal permits its users to upload a basic project summary that consists of its name,
description, and qualifications and subsequently lets said users to form groups around the
aforementioned projects. Regarding the primary structure of the web application, the front-end portion
was constructed using React and Material UI while the back-end portion is hosted by the Cloud Firestore
database in Google Firebase. As such, the undergraduate research portal will cater to the innate sense of
collaboration embedded within the academic community in order to foster the research environment of
Kennesaw State University. Once the web application has undergone end-user testing, its functions will
be modified to ensure maximum user satisfaction. The results from this testing will serve as a basis for
subsequent iterations of the research portal.
Numerous research websites such as Google Scholar and ResearchGate have been developed for
academic researchers from around the world to publish and peer-review scholarly literature. However,
these online platforms seldom encourage active digital collaboration among the researchers themselves
in a local setting. In particular, there is an intrinsic lack of websites that encourage dynamic pedagogical
behavior between the professors and their undergraduate research students within their respective
universities. In order to satisfy this missing niche, a research portal has been created as a means to help
connect the Department of Computer Science faculty at Kennesaw State University with their
undergraduate research students via a cooperative, online learning environment. This web application
allows its users to create personalized profiles that display certain attributes such as their research
interests and unique set of skills and search for projects that they might be interested in. Additionally,
the research portal permits its users to upload a basic project summary that consists of its name,
description, and qualifications and subsequently lets said users to form groups around the
aforementioned projects. Regarding the primary structure of the web application, the front-end portion
was constructed using React and Material UI while the back-end portion is hosted by the Cloud Firestore

database in Google Firebase. As such, the undergraduate research portal will cater to the innate sense of
collaboration embedded within the academic community in order to foster the research environment of
Kennesaw State University. Once the web application has undergone end-user testing, its functions will
be modified to ensure maximum user satisfaction. The results from this testing will serve as a basis for
subsequent iterations of the research portal.

Constructing an Assembler and Virtual Machine
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 3619
Devin Wright and Dr. Curtis Ray Welborn, Department of Computer Science, Utah Valley University,
800 West University Parkway, Orem UT 84058
Devin Wright
In the first half of the Computer Science track Capstone, students design and build a RISC-based
assembler (ASM) and virtual machine (VM) from scratch. This project is completed by a single
individual; group projects and collaboration of any kind is prohibited. Students must also implement
assembly programs to demonstrate their ASM/VM and all of the required features function properly.
For Project 1, students build a 2-pass ASM and a VM capable of the sequential execution of code. In the
first pass, proper syntax is verified and the symbol table is created. In the second pass, byte code is
generated and loaded into the VM’s memory. The VM interprets and executes the byte code. This
phase’s assembly program is a sequence of mathematical operations that displays formatted results to
the console.
Project 2 adds register indirect addressing capability and branching instructions. This phase’s assembly
program implements if-else statements and loops that perform various operations on arrays.
For Project 3, registers are implemented for creating activation records on the run-time stack in the
ASM/VM, along with an instruction that allows character data to be read from the terminal. This phase’s
assembly program implements non-recursive functions and reinforces control structure concepts. The
large assembly program required tests whether students’ coding skills can scale up.
Project 4 has three parts. In parts 1 and 2, students refine what they learn in projects 2 and 3 by
implementing a recursive function and performing more array processing. For part 3, students add
instructions that implement thread stacks to allow the recursive function from parts 1 and 2 to execute
on multiple non-native threads.
The ASM/VM constructed during the first half of the Capstone is utilized during the second half where
students will then implement an object-based compiler for their personally-constructed VM.
In the first half of the Computer Science track Capstone, students design and build a RISC-based
assembler (ASM) and virtual machine (VM) from scratch. This project is completed by a single
individual; group projects and collaboration of any kind is prohibited. Students must also implement
assembly programs to demonstrate their ASM/VM and all of the required features function properly.
For Project 1, students build a 2-pass ASM and a VM capable of the sequential execution of code. In the
first pass, proper syntax is verified and the symbol table is created. In the second pass, byte code is
generated and loaded into the VM’s memory. The VM interprets and executes the byte code. This
phase’s assembly program is a sequence of mathematical operations that displays formatted results to

the console.
Project 2 adds register indirect addressing capability and branching instructions. This phase’s assembly
program implements if-else statements and loops that perform various operations on arrays.
For Project 3, registers are implemented for creating activation records on the run-time stack in the
ASM/VM, along with an instruction that allows character data to be read from the terminal. This phase’s
assembly program implements non-recursive functions and reinforces control structure concepts. The
large assembly program required tests whether students’ coding skills can scale up.
Project 4 has three parts. In parts 1 and 2, students refine what they learn in projects 2 and 3 by
implementing a recursive function and performing more array processing. For part 3, students add
instructions that implement thread stacks to allow the recursive function from parts 1 and 2 to execute
on multiple non-native threads.
The ASM/VM constructed during the first half of the Capstone is utilized during the second half where
students will then implement an object-based compiler for their personally-constructed VM.

Continuing In-person Motor Neuroscience Research Virtually During COVID-19
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4005
Kristen Twigg, Trevor Maco, Cameron Perrie, Jerome Harmon, Jason Lee, Ryan Low, Yvanne Seuhou,
Abby Snellman, Alexandra Shaver, Dr. Garrett E Katz, Dr. James A Reggia, Dr. James Purtilo, Dr.
Rodolphe J. Gentili, Department of Computer Science, University of Maryland College Park, 20742
Kristen Twigg, Cameron Perrie, Trevor Maco
The study of human learning of action sequences involving motor precision components is traditionally
conducted in an in-person laboratory setting. However, the ongoing COVID-19 pandemic places a
unique challenge on researchers studying this. To continue research during the pandemic, VLEARN
(Virtualized Learning) was developed to allow users to both develop and complete virtual motor
sequence tasks. VLEARN provides a web-based environment for experiment design, creation, and
execution. Prior to COVID-19, two maintenance tasks were developed, a hard drive replacement
(previously conducted in-person) and a pipe cleaning (which has been stopped due to the pandemic but
was planned to be conducted in-person later). By virtually implementing these two tasks, VLEARN
allows researchers to examine the underlying human cognitive-motor processes during learning of action
sequences involving various levels of motor demands. Although VLEARN does not exactly replicate the
real-world settings, relative to the actual experimental platform, it provides several critical advantages
including more precise, real-time data collection, and the capability to enroll a larger pool of participants
who can be remotely tested. VLEARN also enhances data processing by accelerating it and also avoids
errors due to manually encoding the action sequences to assess performance. Qualitative and
quantitative methods will be used to measure user-experience and efficiency of data collection with
VLEARN. First, after completing both maintenance tasks, participants will complete surveys from
which usability and mental states scores will be derived in order to assess user-experience. Second,
researchers who conducted the in-person experiment will also be surveyed for user experience and data
accuracy relative to the original data set collected in-person. It is expected that VLEARN will be
favorably assessed by most users. Future work includes assessing this virtual experimental platform via
additional user-validity and motor sequence tasks.
Acknowledgments: This work is supported by The Office of Naval Research (N00014-19-1-2044).
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conducted in an in-person laboratory setting. However, the ongoing COVID-19 pandemic places a
unique challenge on researchers studying this. To continue research during the pandemic, VLEARN
(Virtualized Learning) was developed to allow users to both develop and complete virtual motor
sequence tasks. VLEARN provides a web-based environment for experiment design, creation, and
execution. Prior to COVID-19, two maintenance tasks were developed, a hard drive replacement
(previously conducted in-person) and a pipe cleaning (which has been stopped due to the pandemic but
was planned to be conducted in-person later). By virtually implementing these two tasks, VLEARN
allows researchers to examine the underlying human cognitive-motor processes during learning of action
sequences involving various levels of motor demands. Although VLEARN does not exactly replicate the
real-world settings, relative to the actual experimental platform, it provides several critical advantages
including more precise, real-time data collection, and the capability to enroll a larger pool of participants
who can be remotely tested. VLEARN also enhances data processing by accelerating it and also avoids
errors due to manually encoding the action sequences to assess performance. Qualitative and
quantitative methods will be used to measure user-experience and efficiency of data collection with
VLEARN. First, after completing both maintenance tasks, participants will complete surveys from
which usability and mental states scores will be derived in order to assess user-experience. Second,
researchers who conducted the in-person experiment will also be surveyed for user experience and data
accuracy relative to the original data set collected in-person. It is expected that VLEARN will be
favorably assessed by most users. Future work includes assessing this virtual experimental platform via
additional user-validity and motor sequence tasks.
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Covid-19 and Cybersecurity
Computer Science - Time: Tue 5:00pm-6:00pm - Session Number: 814
Aaron Chin King, Tzipora Halevi, Department of Computer Science, Brooklyn College, 2900 Bedford
Ave Brooklyn NY 11210
Aaron Chin King
COVID-19 has dramatically changed the dynamics of cybersecurity. In particular, businesses worldwide
are struggling to continue safely with daily operations now that offices and other facilities are closed,
and employees are working from home. The demands placed on the digital infrastructure have surged
and thus the ever-dependent technology has become a lucrative target for cybercriminals. Cybersecurity
threats are estimated to cost the world US $6 trillion a year by 2021, and the number of attacks has
increased five-fold after COVID-19. The cybersecurity architecture at home is not the same level of
security as in organizations, and thus the number of vulnerabilities has increased just as attacks have
increased. Attackers have mainly focused on social engineering attacks, such as phishing, that exploits
the concerns brought about by the COVID-19 pandemic to be more effective and successful in their
attacks. This paper presents an analysis of cybersecurity attacks that have emerged during this
COVID-19 pandemic and explore possible changes in defensive strategies involving machine learning
and artificial intelligence that will better secure data.
COVID-19 has dramatically changed the dynamics of cybersecurity. In particular, businesses worldwide
are struggling to continue safely with daily operations now that offices and other facilities are closed,
and employees are working from home. The demands placed on the digital infrastructure have surged
and thus the ever-dependent technology has become a lucrative target for cybercriminals. Cybersecurity

threats are estimated to cost the world US $6 trillion a year by 2021, and the number of attacks has
increased five-fold after COVID-19. The cybersecurity architecture at home is not the same level of
security as in organizations, and thus the number of vulnerabilities has increased just as attacks have
increased. Attackers have mainly focused on social engineering attacks, such as phishing, that exploits
the concerns brought about by the COVID-19 pandemic to be more effective and successful in their
attacks. This paper presents an analysis of cybersecurity attacks that have emerged during this
COVID-19 pandemic and explore possible changes in defensive strategies involving machine learning
and artificial intelligence that will better secure data.

Creating Contextual Awareness for Human-Robot Interaction
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4037
Micheal Wetherbee, Laura Stanley, Computer Science, Montana State University, Barnard Hall
Bozeman 59715
Micheal Wetherbee
Traditional robotic technology, such as industrial robots, often create bottlenecks in the production
process, leading to inefficiencies and sometimes safety concerns. We propose to exploit recent robotic
innovations, such as the collaborative robot to help aid in more efficient and safer human-robot
interaction during the manufacturing process. Our proposed work utilizes wearables (e.g. smartwatch)
and augmented reality to create more contextual awareness between human and robot. The collaborative
robot will be able to use this awareness to detect the cognitive state (e.g. stress, fatigue, vigilance) of the
assembly worker and act accordingly (e.g. slow, stop, prompt). Using physiological inputs such as brain
activity, heart rate, and electrodermal activity the robot relays information about the well being of the
assembly worker to an augmented reality headset worn by the worker. With this innovation we
hypothesize that collaboration between human and robot can be more harmonious, leading to improved
worker satisfaction, efficiency, and safety.
Traditional robotic technology, such as industrial robots, often create bottlenecks in the production
process, leading to inefficiencies and sometimes safety concerns. We propose to exploit recent robotic
innovations, such as the collaborative robot to help aid in more efficient and safer human-robot
interaction during the manufacturing process. Our proposed work utilizes wearables (e.g. smartwatch)
and augmented reality to create more contextual awareness between human and robot. The collaborative
robot will be able to use this awareness to detect the cognitive state (e.g. stress, fatigue, vigilance) of the
assembly worker and act accordingly (e.g. slow, stop, prompt). Using physiological inputs such as brain
activity, heart rate, and electrodermal activity the robot relays information about the well being of the
assembly worker to an augmented reality headset worn by the worker. With this innovation we
hypothesize that collaboration between human and robot can be more harmonious, leading to improved
worker satisfaction, efficiency, and safety.

Deep Audio Transcription
Computer Science - Time: Wed 12:00pm-1:00pm - Session Number: 913
Victoria Ebert and Dr. Patrick Donnelly, Department of Electrical Engineering and Computer Science,
Oregon State University, Corvallis, OR 97331
Victoria Ebert

Audio transcription is a music information retrieval task of transcribing an audio file of a musical
performance into symbolic notation. In this project, two separate autoencoders are built to investigate
the use of deep music representation. Autoencoders produce outputs similar to their inputs and can help
inform the model structures that best represent the problem. The first autoencoder learns waveforms
from audio files and the second autoencoder learns musical scores represented by symbolic MIDI files.
The audio and MIDI sequences are used to train the two respective separate autoencoders, built using
the Tensorflow Keras library. The autoencoders are trained on the MAESTRO dataset, a dataset that
aligns audio and MIDI files within 10 milliseconds of accuracy, that was collected from solo piano
performances on a Yamaha Disklavier piano at the International Piano E-Competition. Prior to training
the neural networks, the dataset was preprocessed, downsampling the audio to 16000 samples per
second and converting the MIDI into a time-series representation with a step size of 64 milliseconds, or
1024 samples. This project is part of a larger research effort to explore music transcription using deep
learning. These autoencoders will be combined using transfer learning, merging trained layers of the
encoder of the audio model and trained layers of the decoder of the score model. Starting with this
combination of trained autoencoders, a neural network will be trained that attempts to learn MIDI from
an audio file. By combining halves of trained autoencoders together, we expect faster convergence when
training deep neural networks to convert audio signals to symbolic notation.
Audio transcription is a music information retrieval task of transcribing an audio file of a musical
performance into symbolic notation. In this project, two separate autoencoders are built to investigate
the use of deep music representation. Autoencoders produce outputs similar to their inputs and can help
inform the model structures that best represent the problem. The first autoencoder learns waveforms
from audio files and the second autoencoder learns musical scores represented by symbolic MIDI files.
The audio and MIDI sequences are used to train the two respective separate autoencoders, built using
the Tensorflow Keras library. The autoencoders are trained on the MAESTRO dataset, a dataset that
aligns audio and MIDI files within 10 milliseconds of accuracy, that was collected from solo piano
performances on a Yamaha Disklavier piano at the International Piano E-Competition. Prior to training
the neural networks, the dataset was preprocessed, downsampling the audio to 16000 samples per
second and converting the MIDI into a time-series representation with a step size of 64 milliseconds, or
1024 samples. This project is part of a larger research effort to explore music transcription using deep
learning. These autoencoders will be combined using transfer learning, merging trained layers of the
encoder of the audio model and trained layers of the decoder of the score model. Starting with this
combination of trained autoencoders, a neural network will be trained that attempts to learn MIDI from
an audio file. By combining halves of trained autoencoders together, we expect faster convergence when
training deep neural networks to convert audio signals to symbolic notation.

Designing a Smart Dog Harness for Seizure Detection
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4039
Marji Symonds, Patrick Donnelly, Oregon State University-Cascades Computer Science Department,
1500 SW Chandler Ave. Bend, OR 97702
Marji Symonds
Epilepsy affects 1 out every 130 dogs (0.75%), a condition that affects both the well-being of the canine
and owner. Although there are products on the market that measure vital signs in canines; there are no
clinically researched products that have been shown to reliably identify when a dog is experiencing a
seizure. We propose a smart-device to enable the future collection of data of seizure episodes. In this
work, we present a system that combines a microcontroller, an array of non-invasive sensors, and
machine learning algorithms to attempt to detect seizure events in canines. We designed a wifi-enabled

dog harness equipped with an accelerometer, gyroscope, GPS, and a microphone, coupled with a
microcontroller programmed to analyze and log the sensor data. We then use this device to read data
from rest, non-seizure activity, and simulated seizure episodes. Using this data, we train machine
learning models to predict if a dog wearing this device is experiencing a seizure. Non-invasive reporting
of seizure episodes in dogs will allow clinicians to fully track a patient’s seizure history and thus better
inform the treatment of their epileptic patients. The development of this device will support the
collection of data from epileptic dogs in future clinical trials.
Epilepsy affects 1 out every 130 dogs (0.75%), a condition that affects both the well-being of the canine
and owner. Although there are products on the market that measure vital signs in canines; there are no
clinically researched products that have been shown to reliably identify when a dog is experiencing a
seizure. We propose a smart-device to enable the future collection of data of seizure episodes. In this
work, we present a system that combines a microcontroller, an array of non-invasive sensors, and
machine learning algorithms to attempt to detect seizure events in canines. We designed a wifi-enabled
dog harness equipped with an accelerometer, gyroscope, GPS, and a microphone, coupled with a
microcontroller programmed to analyze and log the sensor data. We then use this device to read data
from rest, non-seizure activity, and simulated seizure episodes. Using this data, we train machine
learning models to predict if a dog wearing this device is experiencing a seizure. Non-invasive reporting
of seizure episodes in dogs will allow clinicians to fully track a patient’s seizure history and thus better
inform the treatment of their epileptic patients. The development of this device will support the
collection of data from epileptic dogs in future clinical trials.

Developing a Google Chrome Extension for Detecting Phishing Emails
Computer Science - Time: Tue 3:30pm-4:30pm - Session Number: 714
Hongkai Chen, Dr. Mohammad Hossain, and Dr. Sameer Abufardeh, Department of Math, Science and
Technology, University of Minnesota Crookston, 2900 University Ave, Crookston MN 56716
Hongkai Chen
Phishing is a fraudulent attempt where phishers trick the victims into disclosing sensitive information
under pretenses. This research project aims to develop a Google Chrome extension to detect phishing
emails using a model or algorithm. To develop an effective Google Chrome extension for anti-phishing,
the most important part is to explore an accurate and reasonable algorithm or model. Previous studies
have investigated different methods and algorithms. Ayodele et al. (2012) propose a machine learning
framework MLAPT to detect phishing emails. This system is able to judge the domains of the websites
and detect the security of the websites by detecting the similarity. Meanwhile, according to Fang et al.
(2019), a new phishing email detection model named THEMIS is based on an improved recurrent
convolutional neural networks (RCNN) model with multilevel vectors and attention mechanisms.
Among these published algorithms and models, we will find one that can be used for our Google
Chrome extension. With a robust algorithm or model, we can think of the email text as an input and
throw it into the model. Then there will be an output that tells us whether the email is a phishing email
or not. To find out the best model or algorithm, we collected a sufficient amount of models and
algorithms from publications. Our next step will be to test them with phishing email samples and
standard email samples. After that, the accuracy and the false positive rate (FPR) will be collected to
determine which algorithm is the best. Once the best algorithm is determined, we will use it to develop a
Google Chrome extension. Then the extension will be tested by volunteers. After debugging and
improvement, we will launch the extension and make it accessible to all students, faculty, and staff
within the university system.

Phishing is a fraudulent attempt where phishers trick the victims into disclosing sensitive information
under pretenses. This research project aims to develop a Google Chrome extension to detect phishing
emails using a model or algorithm. To develop an effective Google Chrome extension for anti-phishing,
the most important part is to explore an accurate and reasonable algorithm or model. Previous studies
have investigated different methods and algorithms. Ayodele et al. (2012) propose a machine learning
framework MLAPT to detect phishing emails. This system is able to judge the domains of the websites
and detect the security of the websites by detecting the similarity. Meanwhile, according to Fang et al.
(2019), a new phishing email detection model named THEMIS is based on an improved recurrent
convolutional neural networks (RCNN) model with multilevel vectors and attention mechanisms.
Among these published algorithms and models, we will find one that can be used for our Google
Chrome extension. With a robust algorithm or model, we can think of the email text as an input and
throw it into the model. Then there will be an output that tells us whether the email is a phishing email
or not. To find out the best model or algorithm, we collected a sufficient amount of models and
algorithms from publications. Our next step will be to test them with phishing email samples and
standard email samples. After that, the accuracy and the false positive rate (FPR) will be collected to
determine which algorithm is the best. Once the best algorithm is determined, we will use it to develop a
Google Chrome extension. Then the extension will be tested by volunteers. After debugging and
improvement, we will launch the extension and make it accessible to all students, faculty, and staff
within the university system.

Differentiating Between Mobile and Desktop Application Network Traffic
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4012
Tyler Percy, Jason Pittman, Department of Computer Science, High Point University, 1 North
University Parkway, 27268
Tyler Percy
The last several years has shown explosive growth for both the mobile application marketplace as well
as accompanying cybersecurity issues related to such applications. While there is some overlap with
traditional personal computer or desktop cybersecurity concepts, mobile applications can present unique
network security threats. For example, the ubiquitous nature of mobile computing coupled with
always-on, always-available network services create a materially different operating environment for
mobile applications. As a result, cybersecurity threats have shifted to mobile platforms with mobile
specific malware and phishing attacks. This is compounded by the fact that mobile applications
communicate using the same networking mechanisms as their desktop personal computer counterparts.
Wi-Fi is one such example. At the same time, the literature is unclear as to whether the same application
running on a mobile device and a personal computer on the same network is distinguishable. While there
has been considerable work on identifying mobile applications using network traffic, there has not been
investigation into potential differences between mobile and desktop. This creates a limitation in how
mobile application specific network security controls can be implemented. Thus, this study sought to
measure the potential differences in network traffic characteristics in a popular financial trading
application with mobile and desktop versions. A simple quasi-experimental method was used to generate
and collect network data. A set of analytic measures were then applied to the network data with a lens
towards identifying differentiating characteristics. The results reveal no discernible difference between
mobile and desktop versions of the same application.
The last several years has shown explosive growth for both the mobile application marketplace as well
as accompanying cybersecurity issues related to such applications. While there is some overlap with
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network security threats. For example, the ubiquitous nature of mobile computing coupled with
always-on, always-available network services create a materially different operating environment for
mobile applications. As a result, cybersecurity threats have shifted to mobile platforms with mobile
specific malware and phishing attacks. This is compounded by the fact that mobile applications
communicate using the same networking mechanisms as their desktop personal computer counterparts.
Wi-Fi is one such example. At the same time, the literature is unclear as to whether the same application
running on a mobile device and a personal computer on the same network is distinguishable. While there
has been considerable work on identifying mobile applications using network traffic, there has not been
investigation into potential differences between mobile and desktop. This creates a limitation in how
mobile application specific network security controls can be implemented. Thus, this study sought to
measure the potential differences in network traffic characteristics in a popular financial trading
application with mobile and desktop versions. A simple quasi-experimental method was used to generate
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Don’t Block Me: Toward a Foundation of Tech-Aware Copyright Practice
Computer Science - Time: Wed 3:00pm-4:00pm - Session Number: 1111
Authors: Travis Skene and Charles D. Knutson Faculty Mentor: Charles D. Knutson Department:
Computer Science Institution: Utah Valley University Institutional Address: 800 W University Pkwy,
Orem, UT 84058
Travis Skene
Unclear legal precedent relating to copyright and fair use within the context of video sharing platforms
(like YouTube), has led to two phenomena, which we analyze in this research: 1) restrictive policies on
the part of YouTube relating to audio sampling; and 2) a restrictive enforcement approach on the part of
some music copyright holders to demonetize and even block videos that contain samples of copyrighted
materials, even where use of those materials would have traditionally been legal protected by the fair use
doctrine. Policies and practices are sometimes guided by the belief that when YouTubers post music
samples, their actions financially injure copyright holders and musical artists. We demonstrate
empirically that not only is this operational assumption demonstrably incorrect, but in fact the data show
the opposite – music sharing on YouTube benefits artists economically. We first examine the shifting
nature and distribution of revenue flow to musical artists as a function of time, and demonstrate that
traditional models of musical revenue generation no longer apply in a world of ubiquitous Internet
connectivity, nearly omnipresent video production capabilities, and media access by consumers via
streaming technologies. We then examine the data relating to revenue generation for both YouTube
content producers and music copyright holders in order to accurately characterize the economic
dynamics at play when YouTubers sample copyrighted audio content. To illustrate the economic
advantage that flows to artists from music sharing on YouTube, we analyze several well-known
incidents in which musical artists have benefited financially when their music was shared, talked about,
viewed, and experienced online. Finally, we propose an initial framework for a statistical model to
estimate the relative cost and benefit of restrictive copyright enforcement on YouTube.
Unclear legal precedent relating to copyright and fair use within the context of video sharing platforms
(like YouTube), has led to two phenomena, which we analyze in this research: 1) restrictive policies on
the part of YouTube relating to audio sampling; and 2) a restrictive enforcement approach on the part of
some music copyright holders to demonetize and even block videos that contain samples of copyrighted

materials, even where use of those materials would have traditionally been legal protected by the fair use
doctrine. Policies and practices are sometimes guided by the belief that when YouTubers post music
samples, their actions financially injure copyright holders and musical artists. We demonstrate
empirically that not only is this operational assumption demonstrably incorrect, but in fact the data show
the opposite – music sharing on YouTube benefits artists economically. We first examine the shifting
nature and distribution of revenue flow to musical artists as a function of time, and demonstrate that
traditional models of musical revenue generation no longer apply in a world of ubiquitous Internet
connectivity, nearly omnipresent video production capabilities, and media access by consumers via
streaming technologies. We then examine the data relating to revenue generation for both YouTube
content producers and music copyright holders in order to accurately characterize the economic
dynamics at play when YouTubers sample copyrighted audio content. To illustrate the economic
advantage that flows to artists from music sharing on YouTube, we analyze several well-known
incidents in which musical artists have benefited financially when their music was shared, talked about,
viewed, and experienced online. Finally, we propose an initial framework for a statistical model to
estimate the relative cost and benefit of restrictive copyright enforcement on YouTube.

Effect of TIMP-1 Levels, MMP-1 Levels, and Healing Times on the Wound Surface
Area
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4016
Aarini Panzade, Richard Schugart, Department of Mathematics, Western Kentucky University, 1906
College Heights Blvd, Bowling Green, KY 42101
Aarini Panzade
Matrix metalloproteinases (MMPs) are enzymes that degrade all kinds of extracellular matrix
proteins during the wound-healing process. TIMP-1 is a tissue inhibitor of metalloproteinases (MMPs).
In this work, we are investigating how MMPs and TIMPs, and the ratio of MMPs to TIMPs affect the
wound surface area and the healing time. The data used for this work was of sixteen patients with
diabetic foot ulcers in which measurements were taken of MMPs and TIMPs during a 12-week period.
A multilinear regression analysis was performed on the interaction terms of different variables and
compared to the wound surface area and compared to the regression analysis done on just the individual
variables and other interaction terms. It was concluded that the multilinear regression analysis done by
the interaction terms of MMP – 2 Latente and MMP – 9 Latente was the most beneficial to the wound
surface area than the one done on other combinations of variables.
Matrix metalloproteinases (MMPs) are enzymes that degrade all kinds of extracellular matrix
proteins during the wound-healing process. TIMP-1 is a tissue inhibitor of metalloproteinases (MMPs).
In this work, we are investigating how MMPs and TIMPs, and the ratio of MMPs to TIMPs affect the
wound surface area and the healing time. The data used for this work was of sixteen patients with
diabetic foot ulcers in which measurements were taken of MMPs and TIMPs during a 12-week period.
A multilinear regression analysis was performed on the interaction terms of different variables and
compared to the wound surface area and compared to the regression analysis done on just the individual
variables and other interaction terms. It was concluded that the multilinear regression analysis done by
the interaction terms of MMP – 2 Latente and MMP – 9 Latente was the most beneficial to the wound
surface area than the one done on other combinations of variables.

Effective Measurement and Intervention of Adolescent Stress Levels with Social Robots
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4061
Author: Raida Karim Faculty Mentor: Dr. Maya Cakmak Department: Computer Science &
Engineering Institution: University of Washington Institutional Address with Zip or Postal code: Seattle,
WA 98195, USA
Raida Karim
Adolescents are victims of high levels of stress in their lives that usually result from school,
relationships, and family life. Approximately 27% of US teens report very high levels of daily stress,
and 31% report to feel overwhelmed from negative stress. Reportedly, school stress is the biggest source
of stress for teens worldwide. The data of fluctuating stress levels throughout the day can facilitate
formulating effective stress measurement and reduction techniques for teens, which is imperative to
support this vulnerable population. Today’s teens are the first generation to spend a lifetime living and
increasingly experiencing human-computer interaction. According to far-seeing scholars, it is critically
necessary to innovate, design, and prototype technologies enhancing the connection between humans
and robots targeting next generation and post humanism. A wide array of research in human-robot
interaction (HRI) focuses on specific age groups, where assistive technologies are mostly used to help
the populations of elderly people and young children. However, very little research has been conducted
to address teen-stress, or teen-robot interaction. My research in Project EMAR (Ecological Momentary
Assessment Robot) conducts therapeutic activities for teens with a social robot EMAR (see Fig.1)
focusing specifically on interventions for Dialectic Behavioral Therapy (DBT), and Acceptance and
Commitment Therapy (ACT). Ecological Momentary Assessment (EMA) data is traditionally collected
by answering questions on paper, cell phone or tablet. Although the process is straightforward, it is not
necessarily engaging. Enhancing that engagement, my research focuses on making EMAR interact with
teens on an intimate level to collect data measuring moods and stress with the EMA technique. Using
virtual social robots to collect and evaluate these data, and to suggest appropriate therapeutic techniques
can come invaluably handy in the COVID-19 pandemic circumstances to intervene higher stress, low
mood, and critical mental health in home-stuck adolescents worldwide.
Adolescents are victims of high levels of stress in their lives that usually result from school,
relationships, and family life. Approximately 27% of US teens report very high levels of daily stress,
and 31% report to feel overwhelmed from negative stress. Reportedly, school stress is the biggest source
of stress for teens worldwide. The data of fluctuating stress levels throughout the day can facilitate
formulating effective stress measurement and reduction techniques for teens, which is imperative to
support this vulnerable population. Today’s teens are the first generation to spend a lifetime living and
increasingly experiencing human-computer interaction. According to far-seeing scholars, it is critically
necessary to innovate, design, and prototype technologies enhancing the connection between humans
and robots targeting next generation and post humanism. A wide array of research in human-robot
interaction (HRI) focuses on specific age groups, where assistive technologies are mostly used to help
the populations of elderly people and young children. However, very little research has been conducted
to address teen-stress, or teen-robot interaction. My research in Project EMAR (Ecological Momentary
Assessment Robot) conducts therapeutic activities for teens with a social robot EMAR (see Fig.1)
focusing specifically on interventions for Dialectic Behavioral Therapy (DBT), and Acceptance and
Commitment Therapy (ACT). Ecological Momentary Assessment (EMA) data is traditionally collected
by answering questions on paper, cell phone or tablet. Although the process is straightforward, it is not
necessarily engaging. Enhancing that engagement, my research focuses on making EMAR interact with
teens on an intimate level to collect data measuring moods and stress with the EMA technique. Using
virtual social robots to collect and evaluate these data, and to suggest appropriate therapeutic techniques
can come invaluably handy in the COVID-19 pandemic circumstances to intervene higher stress, low
mood, and critical mental health in home-stuck adolescents worldwide.

Effectiveness of Thin Client from IT Perspective
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4054
Nirajan Shrestha, Dr. Angela Hollman, Department of Cyber System, The University of Nebraska at
Kearney, 2504 9th Ave, Kearney, NE 68849
Nirajan Shrestha
The fundamental objective of this study is to understand and evaluate the perspective of IT personnel’s
opinion on whether thin client or fat client can offer more benefits to the user as well as their
organizations. Using IT veterans as the sample population, this study seeks to understand why the thin
client has not been adopted more fully. The research question of the study is “Do IT personnel accept
that thin client is more effective than the fat client? “For the purpose of this study, a questionnaire was
developed, as no instrument had been previously developed. There were two primary information
sources for the questionnaire, which were an in-depth literature review and the researcher’s personal
experience in working with IT. From the questionnaire results, IT personnel appeared to support fat
clients in categories of security and performance. Surprisingly, price and long-term viability were also
major factors in support of the fat client, even though thin clients appear to be less costly. IT reported
that although network and hardware are minor issues for thin clients, software is a frequently occurring
issue. Right now, IT personnel reported that the fat client system is more popular, even though IT
professionals agree that it has similar attributes when compared to the thin client.
The fundamental objective of this study is to understand and evaluate the perspective of IT personnel’s
opinion on whether thin client or fat client can offer more benefits to the user as well as their
organizations. Using IT veterans as the sample population, this study seeks to understand why the thin
client has not been adopted more fully. The research question of the study is “Do IT personnel accept
that thin client is more effective than the fat client? “For the purpose of this study, a questionnaire was
developed, as no instrument had been previously developed. There were two primary information
sources for the questionnaire, which were an in-depth literature review and the researcher’s personal
experience in working with IT. From the questionnaire results, IT personnel appeared to support fat
clients in categories of security and performance. Surprisingly, price and long-term viability were also
major factors in support of the fat client, even though thin clients appear to be less costly. IT reported
that although network and hardware are minor issues for thin clients, software is a frequently occurring
issue. Right now, IT personnel reported that the fat client system is more popular, even though IT
professionals agree that it has similar attributes when compared to the thin client.

Effects of Heterogeneity for Continuous, Binary and Correlational Data Meta-Analysis
Using MATLAB
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Mohammad I. Jamil, Department of Industrial Engineering, University of Houston, 4800 Calhoun Rd,
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CA 95112 Sridharan Pariyangat, IntelliScience Training Institute, 2139 South 10th St, San Jose, CA
95112 Rohith Sunil, IntelliScience Training Institute, 2139 South 10th St, San Jose, CA 95112 Sohail
Zaidi, Department of Mechanical Engineering, San Jose State University, 1 Washington Square, San
Jose, CA 95192

Mohammad Jamil, Aditya Jaiswal, Sridharan Pariyangat, Rohith Sunil, Sohail Zaidi
Meta-analysis is a powerful tool to synthesize medical data emerging from various research groups. It
assists to comprehend the full scope of the study and its impact on the subsequent decisions based on
final research outcomes. In this work, we identify the need of developing open source MATLAB models
that can perform meta-analysis on the given data from various resources. Our previously developed
MATLAB models performed meta-analysis synthesis on the data by using random effect and fixed
effect models. In each case summary effects were calculated by performing meta-analysis on
continuous, binary, and correlational data obtained from examples described by Borenstein et. al.
[2007]. MATLAB models were found robust enough to provide the desired analysis [Uma, Jaidev,
Zaidi, NCUR 2019, SCCUR 2019]. In the current work, we address the concept of heterogeneity by
identifying and quantifying it in effect sizes through our MATLAB models. As the observed variation in
the estimated effect sizes include true variation and random error, there is a need to isolate true variance
and then use it to create to identify various perspectives on the dispersion. To achieve this goal, a new
MATLB model is developed that determines the Q statistics (a measure of weighted square deviations),
the results of a statistical based on Q (i.e.P), the between-studies variance (T2), the between-studies
standard deviation (T), and the ratio of the true heterogeneity to total observed variation (I2). This
analysis provides evidence of heterogeneity in the true effect size. MATLAB model was tested by using
data described in various examples by Borenstien et. al. [2007] and was found successful in addressing
the issues of heterogeneity in the true effect sizes. The work presented in the conference will cover all
the details and various aspects of the new MATLAB Model.
Meta-analysis is a powerful tool to synthesize medical data emerging from various research groups. It
assists to comprehend the full scope of the study and its impact on the subsequent decisions based on
final research outcomes. In this work, we identify the need of developing open source MATLAB models
that can perform meta-analysis on the given data from various resources. Our previously developed
MATLAB models performed meta-analysis synthesis on the data by using random effect and fixed
effect models. In each case summary effects were calculated by performing meta-analysis on
continuous, binary, and correlational data obtained from examples described by Borenstein et. al.
[2007]. MATLAB models were found robust enough to provide the desired analysis [Uma, Jaidev,
Zaidi, NCUR 2019, SCCUR 2019]. In the current work, we address the concept of heterogeneity by
identifying and quantifying it in effect sizes through our MATLAB models. As the observed variation in
the estimated effect sizes include true variation and random error, there is a need to isolate true variance
and then use it to create to identify various perspectives on the dispersion. To achieve this goal, a new
MATLB model is developed that determines the Q statistics (a measure of weighted square deviations),
the results of a statistical based on Q (i.e.P), the between-studies variance (T2), the between-studies
standard deviation (T), and the ratio of the true heterogeneity to total observed variation (I2). This
analysis provides evidence of heterogeneity in the true effect size. MATLAB model was tested by using
data described in various examples by Borenstien et. al. [2007] and was found successful in addressing
the issues of heterogeneity in the true effect sizes. The work presented in the conference will cover all
the details and various aspects of the new MATLAB Model.

Efficient Algorithms for the Four Corners Problem and Two-Dimensional Pattern
Matching
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4042
Ari Liloia and Michael Wehar, Department of Computer Science, Swarthmore College, 500 College
Avenue, Swarthmore PA 19081

Ari Liloia
Two dimensional pattern matching is concerned with the recognition of patterns within two dimensional
data structures, such as binary matrices, which are matrices whose elements have one of two possible
values. There are many algorithmic problems related to efficiently recognizing patterns within binary
matrices. One such problem asks: Given a rectangular matrix made up of ones and zeros, does there
exist a submatrix whose four corners are all ones? This problem is referred to as the Four Corners
Problem. It appears on many algorithms challenge websites and it has applications to the well known
frequent itemsets problem from data mining. The standard solution for the Four Corners Problem runs in
cubic time. Through an ongoing research project with my advisor (and several collaborators) we were
able to improve the standard solution by designing and implementing a more efficient algorithm. In
particular, we were able to introduce nearly quadratic time algorithms for all common variations of the
Four Corners Problem over a binary alphabet, each of which involves one of the four possible
configurations of corner values (1111, 1011, 1001, or 1010). We then implemented our algorithms in
Python and made our code available in an open source repository on GitHub, so that other researchers
can use these algorithms to solve new problems. Our code was written following principles of software
design that advocate for simplicity and readability, making it ideal for usage in a classroom setting for
educational purposes. In addition, we showed that the Four Corners Problem is equivalent to several
problems related to data mining and computational geometry, offering applications of our work to other
problems within computer science, including frequent itemset mining, the buyer-seller matching
problem, and finding rectangles in sets of points.
Two dimensional pattern matching is concerned with the recognition of patterns within two dimensional
data structures, such as binary matrices, which are matrices whose elements have one of two possible
values. There are many algorithmic problems related to efficiently recognizing patterns within binary
matrices. One such problem asks: Given a rectangular matrix made up of ones and zeros, does there
exist a submatrix whose four corners are all ones? This problem is referred to as the Four Corners
Problem. It appears on many algorithms challenge websites and it has applications to the well known
frequent itemsets problem from data mining. The standard solution for the Four Corners Problem runs in
cubic time. Through an ongoing research project with my advisor (and several collaborators) we were
able to improve the standard solution by designing and implementing a more efficient algorithm. In
particular, we were able to introduce nearly quadratic time algorithms for all common variations of the
Four Corners Problem over a binary alphabet, each of which involves one of the four possible
configurations of corner values (1111, 1011, 1001, or 1010). We then implemented our algorithms in
Python and made our code available in an open source repository on GitHub, so that other researchers
can use these algorithms to solve new problems. Our code was written following principles of software
design that advocate for simplicity and readability, making it ideal for usage in a classroom setting for
educational purposes. In addition, we showed that the Four Corners Problem is equivalent to several
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Essential Workers in Austin, Tx: Data Analysis on their Exposure to COVID-19
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4034
Dr. Justin Drake, Dr. Dave Semeraro, Dr. Kelly Gaither, Texas Advanced Computing Center, The
University of Texas at Austin, 10100 Burnet Road, Austin TX 78758
Mariana Duarte

The essential workers are being exploited and are more susceptible to exposure than stay at home
workers. The essential workers are exposed when working and commuting to work. Furthermore,
essential workers sustain the economy by keeping stores open. Recent research in China has
demonstrated that structuring social distancing policies will reduce the spread of COVID-19.
Overcrowded areas need to be enforcing these safety guidelines to prevent the spread of COVID-19 to
the consumers and essential workers. The research questions are: (1) How far do essential workers travel
to get to work? (2) Which locations are densely populated during the pandemic in Austin, TX?
Hypothesis: I expect to find that many essential workers are traveling far and working short hours due
to COVID-19 and the majority of the community is following state policy, but there could be
overcrowded locations.
Using X-mode data which is obtained through smart phone apps, from March to July 2020, I can track
exposure of the essential workers by tracking how far they are commuting to work and how long they
work. I created a graph analysis, plot the essential places open in Austin, TX and essential workers’
commute. From these graphs I can conclude that the most popular locations during this pandemic are
supermarkets, malls-shopping centers and gas stations. Due to these locations being densely populated,
it has a higher risk of exposure, if not following the 6 feet away rule. To conclude, the average travel
distance of essential workers is 2.98km and the average working hours is 7.32. Essential workers are at a
higher risk of contracting the virus because they are exposed while working and traveling to work.
The essential workers are being exploited and are more susceptible to exposure than stay at home
workers. The essential workers are exposed when working and commuting to work. Furthermore,
essential workers sustain the economy by keeping stores open. Recent research in China has
demonstrated that structuring social distancing policies will reduce the spread of COVID-19.
Overcrowded areas need to be enforcing these safety guidelines to prevent the spread of COVID-19 to
the consumers and essential workers. The research questions are: (1) How far do essential workers travel
to get to work? (2) Which locations are densely populated during the pandemic in Austin, TX?
Hypothesis: I expect to find that many essential workers are traveling far and working short hours due
to COVID-19 and the majority of the community is following state policy, but there could be
overcrowded locations.
Using X-mode data which is obtained through smart phone apps, from March to July 2020, I can track
exposure of the essential workers by tracking how far they are commuting to work and how long they
work. I created a graph analysis, plot the essential places open in Austin, TX and essential workers’
commute. From these graphs I can conclude that the most popular locations during this pandemic are
supermarkets, malls-shopping centers and gas stations. Due to these locations being densely populated,
it has a higher risk of exposure, if not following the 6 feet away rule. To conclude, the average travel
distance of essential workers is 2.98km and the average working hours is 7.32. Essential workers are at a
higher risk of contracting the virus because they are exposed while working and traveling to work.

Evaluating the Performance of Caching Strategies in Diverse Information-centric
Network Settings
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4009
Rhonda-Lee Forbes and Adita Kulkarni, Department of Computing Sciences, SUNY Brockport, 350 New
Campus Dr, Brockport NY 14420
Rhonda-Lee Forbes
Information-centric networks (ICN) is a future Internet architecture that rearchitects the current

host-centric Internet to a content-centric one. Caching content within the intermediate nodes is one of
the salient features of ICN. This in-network caching allows the content requests to be served from the
intermediate nodes rather than the origin servers, thus reducing the content access time and the load on
servers. Existing literature proposes many caching strategies for ICN and Leave Copy Everywhere
(LCE), Leave Copy Down (LCD), Cache Less for More (CL4M) and ProbCache are the most popular
ones. Performance of caching strategies vary significantly according to the behavior of the underlying
network nodes. We evaluate the performance of the aforementioned caching strategies in diverse
network settings and analyze which strategy is most suitable in specific scenarios. In this work, we
consider static networks, synthetic mobile networks, and real-world pedestrian and vehicular mobile
networks. Specifically, we consider static academic networks (WIDE, GEANT, GARR), two synthetic
mobility models – grid and random waypoint, a pedestrian network designed using Stockholm
pedestrian trace, and vehicular networks designed using Rome taxicab trace and Seattle bus trace. We
conduct experiments in Icarus, a simulator extensively used for ICN research, using YouTube access
trace, a real-world request stream trace.
Information-centric networks (ICN) is a future Internet architecture that rearchitects the current
host-centric Internet to a content-centric one. Caching content within the intermediate nodes is one of
the salient features of ICN. This in-network caching allows the content requests to be served from the
intermediate nodes rather than the origin servers, thus reducing the content access time and the load on
servers. Existing literature proposes many caching strategies for ICN and Leave Copy Everywhere
(LCE), Leave Copy Down (LCD), Cache Less for More (CL4M) and ProbCache are the most popular
ones. Performance of caching strategies vary significantly according to the behavior of the underlying
network nodes. We evaluate the performance of the aforementioned caching strategies in diverse
network settings and analyze which strategy is most suitable in specific scenarios. In this work, we
consider static networks, synthetic mobile networks, and real-world pedestrian and vehicular mobile
networks. Specifically, we consider static academic networks (WIDE, GEANT, GARR), two synthetic
mobility models – grid and random waypoint, a pedestrian network designed using Stockholm
pedestrian trace, and vehicular networks designed using Rome taxicab trace and Seattle bus trace. We
conduct experiments in Icarus, a simulator extensively used for ICN research, using YouTube access
trace, a real-world request stream trace.

Evaluating the Performance of Supervised Machine Learning Algorithms on
Predicting Treatment Outcomes of Bovine Respiratory Disease
Computer Science - Time: Tue 3:30pm-4:30pm - Session Number: 715
Jeffrey Gradner and Dr. Kyle Feuz, Department of Computer Science, Weber State University, 3848
Harrison Blvd, Ogden, UT 84408
Jeffrey Gradner
Bovine respiratory disease (BRD) causes 45-55% of all deaths in feedlots. Feedlot managers tend to
identify BRD from visual observations with a sensitivity of about 62%. The purpose of this research is
to compare the ability of various classifiers to predict with high precision unsuccessful treatment of
BRD and to assess the economic viability of incorporating a fit model in a feedlot operation's culling
process. To build the models, we use hyperparameter tuning, validation data, and a weighted-cost
matrix. Models are fit using training examples from the same feedlot as the test data but coming from
different animal cohorts spanning five years. We repeat the experiments for ten different feedlots
ranging in size from 20,434 to 38,542 total head of cattle. Also, while fitting the model, we explore
various combinations of attributes to determine what information needs to be gathered and calculated to

produce a successful model. We assess the classifiers' generalization ability by examining the confusion
matrices produced when applying the fit models to unseen test data. To evaluate our models' economic
viability in facilitating culling, we calculate the predicted revenue by applying the typical feedlot cost
per animal for successful and unsuccessful treatment to the model predictions. Our results indicate that
using machine learning algorithms to determine whether an animal should be treated results in a net
increase in potential revenue for the evaluated feedlot.
Bovine respiratory disease (BRD) causes 45-55% of all deaths in feedlots. Feedlot managers tend to
identify BRD from visual observations with a sensitivity of about 62%. The purpose of this research is
to compare the ability of various classifiers to predict with high precision unsuccessful treatment of
BRD and to assess the economic viability of incorporating a fit model in a feedlot operation's culling
process. To build the models, we use hyperparameter tuning, validation data, and a weighted-cost
matrix. Models are fit using training examples from the same feedlot as the test data but coming from
different animal cohorts spanning five years. We repeat the experiments for ten different feedlots
ranging in size from 20,434 to 38,542 total head of cattle. Also, while fitting the model, we explore
various combinations of attributes to determine what information needs to be gathered and calculated to
produce a successful model. We assess the classifiers' generalization ability by examining the confusion
matrices produced when applying the fit models to unseen test data. To evaluate our models' economic
viability in facilitating culling, we calculate the predicted revenue by applying the typical feedlot cost
per animal for successful and unsuccessful treatment to the model predictions. Our results indicate that
using machine learning algorithms to determine whether an animal should be treated results in a net
increase in potential revenue for the evaluated feedlot.

Exploiting Smart Device Communication to Perform Malicious Attacks
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4020
Aspen Akunne, Stacy Fortes, Dr. Jean Chu, Dr. Daehan Kwak School of Computer Science and
Technology, Kean University, Union, NJ 07083
Aspen Akunne, Stacy Fortes
The Internet of Things (IoT) market has begun to take off to the point where it is hard to find a home
without some type of smart device. Whether it be an Amazon Alexa, a Samsung refrigerator, or a smart
light bulb, most homes have some type of smart device. Consumers can buy connected versions of
nearly every household appliance available. According to a study conducted by the Consumer
Technology Association, 69% of U.S. households contain at least one smart device in their home.
However, as the number of people purchasing smart home devices increases, so does the risk of an
attack. All of the potential weaknesses that could afflict IoT systems such as: authentication and traffic
encryption issues are already well known to the security industry. However, known mitigation
techniques are often neglected for these devices. Therefore, IoT vendors must ensure improved security
before their devices become ubiquitous in every home.
In this experiment, a network is penetrated by exploiting the signals being sent to a smart device that
will be monitored in order to replicate them. The replicated packets of data will then be used to
manipulate the smart device. The current hypothesis is that if a smart device can be knocked off of a
network, the same can be done to spoof a signal to a device. Various smart devices, such as smart bulbs
and smart lids will be dismantled to examine general behaviour of smart devices during communication
with a router.
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without some type of smart device. Whether it be an Amazon Alexa, a Samsung refrigerator, or a smart
light bulb, most homes have some type of smart device. Consumers can buy connected versions of
nearly every household appliance available. According to a study conducted by the Consumer
Technology Association, 69% of U.S. households contain at least one smart device in their home.
However, as the number of people purchasing smart home devices increases, so does the risk of an
attack. All of the potential weaknesses that could afflict IoT systems such as: authentication and traffic
encryption issues are already well known to the security industry. However, known mitigation
techniques are often neglected for these devices. Therefore, IoT vendors must ensure improved security
before their devices become ubiquitous in every home.
In this experiment, a network is penetrated by exploiting the signals being sent to a smart device that
will be monitored in order to replicate them. The replicated packets of data will then be used to
manipulate the smart device. The current hypothesis is that if a smart device can be knocked off of a
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Exploration of Graph-based and Traditional Machine Learning Algorithms in Regards
to the Amount of Labeled Training Data Required
Computer Science - Time: Tue 2:00pm-3:00pm - Session Number: 611
Ashwin Balaji, Ekaterina Rapinchuk, Department of Mathematics, Michigan State University, 619 Red
Cedar Road, East Lansing, Michigan 48824
Ashwin Balaji
Data classification and segmentation, defined as the process of categorizing data into a pre-specified
number of clusters, is a machine learning task that is vital in creating algorithms with predictive
capabilities and has applications in virtually every field. This task is incredibly challenging because of
the reliance on large, labeled training data sets for models to perform well. In fact, modern machine
learning techniques, such as support vector machines (SVM) and neural networks, require large amounts
of cleaned and processed labeled data to create accurate models. The state-of-the-art deep learning
techniques, such as convolutional neural networks, require tuning of millions of free parameters to
produce optimal results. In recent years, graph-based semi-supervised approaches have been developed,
requiring less parameter tuning and labeled data to perform accurately. This project visits a graph-based
adaptation of the classical numerical Merriman-Bence-Osher scheme and the Ginzburg-Landau
functional. It provides a comparison of multiple modern machine learning techniques across their newer
graph-based counterparts. We analyze 2 traditional classification methods: Support Vector Machines,
Neural Networks against 3 graph-based approaches: Random forests, KNearest Neighbors, and the
graph-based MBO adaptation. Models are assessed across six different datasets, three binary
classification and three multiclass classification datasets, ranging from 600 to 20,000 elements. They
have been coded using python, Keras, Sci-kit learn, and Libsvm packages. For each method, accuracies
from 10 different subsets of each dataset were averaged. We then analyzed the relationship between
training size and accuracy for each model. Some graph-based techniques required as little as 1/6 of the
training data needed to consistently produce accuracies of over 98%. Various graph-based models
performed more accurately, depending on the number of attributes and classes in each dataset. This
research can provide insight into how the new field of graph-based techniques can create more accurate
semi-supervised classification models.
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Exploring the Performance of Different Machine Learning and Statistical Models for
Time Series Forecasting of Stock Closing Prices in the Standard and Poor's (S&P) 500
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4031
Jonathan Geffrard, Christian Binoya, and Dr. Abishek Verma, Department of Computer Science, New
Jersey City University, 2039 JFK Kennedy Boulevard, Jersey City, New Jersey 07305
Jonathan Geffrard, Christian Binoya
The behavior of the stock market is difficult to predict on so many measures because of its volatility and
nonlinearity. Hundreds and thousands of traders including buyers and sellers congregate in these
markets in order to transact and conduct business. No longer are the days where traders had to physically
arrive at venues and other facilities in order to transact with other traders as most of these transactions
are conducted electronically on various stock exchanges, some of which are the New York Stock
Exchange, NASDAQ, and the Hong Kong Stock Exchange. With the advent of information technology,
the frequency at which these transactions are being conducted as well as the volume of these
transactions in a real-time environment are causing traders, stockbrokers, investment companies, banks,
and other financial firms to reevaluate their approach in both fundamental analysis and technical
analysis of the behavior of the stock market. With respect to the technical analysis of the stock market,
there has been increasing research and interest in implementing machine learning as an investment
strategy in predictive modeling and quantitative analysis of the stock market. This paper seeks to gently
introduce and explore the performance of different machine learning and statistical models for time
series forecasting of stock closing prices in the Standard and Poor’s (S&P) 500 (hereinafter referred to
as “S&P 500”) as well as synopsize our findings in tandem with the available literature in anticipation
for any future plans and/or afterthoughts.
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Financial Impact of the COVID-19 Phishing Scams Research
Computer Science - Time: Tue 2:00pm-3:00pm - Session Number: 611
Hongkai Chen, Dr. Mohammad Hossain, and Dr. Sameer Abufardeh, Department of MST, University of
Minnesota Crookston, 2900 University Ave, Crookston MN 56716
Hongkai Chen
Phishing is a fraudulent attempt where phishers trick the victims into disclosing sensitive information
under pretenses. During the COVID-19 pandemic, phishing is becoming a security issue more than ever.
This research project aims to find out the financial impact of the COVID-19 Phishing Scams. Some
agencies and government institutions have talked about various types of phishing scams during this
pandemic and have discussed their security impacts on users. For instance, The Department of
Homeland Security and Berkeley Information Security Office discussed SMS phishing and phishing
email during the pandemic. However, few of these articles mentioned the impact of this phishing on our
society, especially the financial impacts. Financial impact refers to how people and companies lose their
money because of phishing scams. The pandemic has affected household finances as well as company
finances. Researching the financial impact of phishing scams will help users avoid unnecessary financial
losses. To find out the financial effect of COVID-19 phishing scams, we conducted searching news,
security alerts, peer-reviewed articles, and conference papers related to COVID-19 phishing from IEEE
Xplore, Scopus, ScienceDirect, SpringerLink, Gale, Ebsco, and Google Scholar databases. Since our
goal is to identify the financial impact on individuals, small businesses, large businesses, and
government organizations, we narrowed down our search by adding “individuals,” “businesses,”
“government,” and “organizations” to further identify the relevant work for this study. After that, our
next step will be to analyze these articles in depth and summarize the financial impact. The result of the
analysis of articles and resources will be graphically presented and visualized so that the financial
impact of COVID-19 phishing scams can be clearly observed. The outcome of this research is expected
to show the financial impact in detail and provide a suggestive approach to prevent or minimize such
impact.
Phishing is a fraudulent attempt where phishers trick the victims into disclosing sensitive information
under pretenses. During the COVID-19 pandemic, phishing is becoming a security issue more than ever.

This research project aims to find out the financial impact of the COVID-19 Phishing Scams. Some
agencies and government institutions have talked about various types of phishing scams during this
pandemic and have discussed their security impacts on users. For instance, The Department of
Homeland Security and Berkeley Information Security Office discussed SMS phishing and phishing
email during the pandemic. However, few of these articles mentioned the impact of this phishing on our
society, especially the financial impacts. Financial impact refers to how people and companies lose their
money because of phishing scams. The pandemic has affected household finances as well as company
finances. Researching the financial impact of phishing scams will help users avoid unnecessary financial
losses. To find out the financial effect of COVID-19 phishing scams, we conducted searching news,
security alerts, peer-reviewed articles, and conference papers related to COVID-19 phishing from IEEE
Xplore, Scopus, ScienceDirect, SpringerLink, Gale, Ebsco, and Google Scholar databases. Since our
goal is to identify the financial impact on individuals, small businesses, large businesses, and
government organizations, we narrowed down our search by adding “individuals,” “businesses,”
“government,” and “organizations” to further identify the relevant work for this study. After that, our
next step will be to analyze these articles in depth and summarize the financial impact. The result of the
analysis of articles and resources will be graphically presented and visualized so that the financial
impact of COVID-19 phishing scams can be clearly observed. The outcome of this research is expected
to show the financial impact in detail and provide a suggestive approach to prevent or minimize such
impact.

Fingerprinting IoT Devices using Artificial Intelligence Techniques
Computer Science - Time: Mon 4:30pm-5:30pm - Session Number: 310
Alex Hoskins, Ashley Renwick, Stephen Hopkins, Dr. Caroline John and Dr. Ezhil Kalaimannan,
Department of Computer Science, Hal Marcus College of Science and Engineering, University of West
Florida, Pensacola, FL 32514
Alex Hoskins, Ashley Renwick
Internet of things (IoT) devices are becoming increasingly prominent in home and business networks.
Developing a way of fingerprinting IoT devices is necessary as these devices pose big security risks
unsupervised. Therefore, a need exists to be able to identify and track such devices on a network in order
to manage allowed and possibly vulnerable devices, and rogue IoT devices that could serve as an attack
vector. In this research project, we address these IoT security issues with a focus on their application
software. The breaches are very hard to predict: even when using data prediction models based on
collected network traffic information from both rogue and authorized devices. Prior neural networking
research established a level of detection over 96% as an operating system and 95% as an independent
machine.
Our goal is to extend the neural network for operating system detection towards an application for IoT
devices to achieve passive detection of rogue IoT systems as a group and individually. We also want to
classify their characteristics and behavior on a network. There will be five areas of classification:
Trusted and Normal Operations Behavior, Asset Ownership, Correlation of Access Control Credentials
to IP Addresses, and Network Activity in Absence of Owners. We will capture live data in order to
analyze and classify it with respect to the defined patterns of behavior using fastai deep learning
libraries. The tools and methodology we develop should be able to efficiently detect rogue devices on a
network. We will also be able to analyze and classify the IoT devices on a network based on our
research findings.

Keywords: Internet of Things (IoT), Operating System Fingerprinting, Neural Networks, Artificial
Intelligence, and fastai.

Internet of things (IoT) devices are becoming increasingly prominent in home and business networks.
Developing a way of fingerprinting IoT devices is necessary as these devices pose big security risks
unsupervised. Therefore, a need exists to be able to identify and track such devices on a network in order
to manage allowed and possibly vulnerable devices, and rogue IoT devices that could serve as an attack
vector. In this research project, we address these IoT security issues with a focus on their application
software. The breaches are very hard to predict: even when using data prediction models based on
collected network traffic information from both rogue and authorized devices. Prior neural networking
research established a level of detection over 96% as an operating system and 95% as an independent
machine.
Our goal is to extend the neural network for operating system detection towards an application for IoT
devices to achieve passive detection of rogue IoT systems as a group and individually. We also want to
classify their characteristics and behavior on a network. There will be five areas of classification:
Trusted and Normal Operations Behavior, Asset Ownership, Correlation of Access Control Credentials
to IP Addresses, and Network Activity in Absence of Owners. We will capture live data in order to
analyze and classify it with respect to the defined patterns of behavior using fastai deep learning
libraries. The tools and methodology we develop should be able to efficiently detect rogue devices on a
network. We will also be able to analyze and classify the IoT devices on a network based on our
research findings.

Keywords: Internet of Things (IoT), Operating System Fingerprinting, Neural Networks, Artificial
Intelligence, and fastai.

Historical Documentation & Mathematical Analysis of Introductory Cryptography
Computer Science - Time: Wed 1:30pm-2:30pm - Session Number: 1014
Katie Henschell, Brendan Zember, and Dr. Heather Amthauer, Department of Computer Science,
University of Wisconsin - Eau Claire, 105 Garfield Ave, Eau Claire, WI 54701
Brendan Zember, Katie Henschell
Prior to the introduction of modern computer ciphers such as Blowfish and RSA, societies resorted to
the preeminent and complex hand ciphers of their millenia. Hence, having a deep understanding of the
mathematical background and historical origins of these ciphers grants us a comprehensive view of the
current state and future of cryptography. To grasp the aforementioned understanding, the research will
aim to describe, analyze, and program a variety of Transposition Ciphers, Substitution Ciphers, Block
Ciphers, and introductory Stream Ciphers: each will include a description of the cipher’s history,

encryption and decryption method, and a mathematical analysis, which includes its vulnerabilities and
cracking methodologies. This analysis will not only broaden one's understanding of the roots of modern
cryptography, but also give one a comprehensive look at its significance in present-day society. Through
this extensive research, the overall goal would be to detail the construction of an open-source utility with
the capability of encrypting, decrypting, and cracking the previously mentioned ciphers.
Prior to the introduction of modern computer ciphers such as Blowfish and RSA, societies resorted to
the preeminent and complex hand ciphers of their millenia. Hence, having a deep understanding of the
mathematical background and historical origins of these ciphers grants us a comprehensive view of the
current state and future of cryptography. To grasp the aforementioned understanding, the research will
aim to describe, analyze, and program a variety of Transposition Ciphers, Substitution Ciphers, Block
Ciphers, and introductory Stream Ciphers: each will include a description of the cipher’s history,
encryption and decryption method, and a mathematical analysis, which includes its vulnerabilities and
cracking methodologies. This analysis will not only broaden one's understanding of the roots of modern
cryptography, but also give one a comprehensive look at its significance in present-day society. Through
this extensive research, the overall goal would be to detail the construction of an open-source utility with
the capability of encrypting, decrypting, and cracking the previously mentioned ciphers.

Horus: a Sojourn-Centric Dynamic Honeypot
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4001
Kyle Hoffpauir, Nathan Markle, Dr. Jason Pittman, Department of Computer Science, High Point
University 1 N University Pkwy, High Point, NC 27268
Kyle Hoffpauir, Nathan Markle
Honeypots are a deceptive technology used to trap capture malicious computing activity. The
technology allows researchers and practitioners to study attacker behavior, tools, and techniques so that
new defenses can be constructed for computing systems. Existing research reveals a rich history of over
three decades in which honeypot technology has evolved from single computers exposed to the internet
to advanced machine learning algorithms running against virtualized computing systems. One common
thread throughout the literature is how the usefulness of a honeypot is defined, in part, by its ability to
fool attackers long enough for meaningful data to be collected. In simple terms, a honeypot is more
effective the better it entices an attacker to continue interacting with it. Previously, we identified this
concept of sojourn time as a critical honeypot feature, capable of asserting effectiveness when measured.
Further, we observed a problem insofar as existing dynamic honeypots are not constructed with features
explicitly designed to maximize the duration of interaction. Accordingly, the purpose of this work is to
describe the theoretical framework for a dynamic honeypot architecture designed to amplify sojourn
time. Employing a grounded theory methodology, we first extracted artifacts relevant to sojourn time
from existing literature. These artifacts were coded into a progressive literature search and analysis loop
until best practices emerged. Based on those best practices, we devised a feature to load attackers into a
honeypot infrastructure which dynamically expands laterally. The lateral expansion is induced when the
attacker attempts to locate another system on the same network and results in additional honeypots
spawning into position for the attacker to pivot into. The effect is intended to function similarly to a
fun-house full of mirrors; trapping attackers in hall of illusions and thus increasing sojourn time.
Honeypots are a deceptive technology used to trap capture malicious computing activity. The
technology allows researchers and practitioners to study attacker behavior, tools, and techniques so that
new defenses can be constructed for computing systems. Existing research reveals a rich history of over

three decades in which honeypot technology has evolved from single computers exposed to the internet
to advanced machine learning algorithms running against virtualized computing systems. One common
thread throughout the literature is how the usefulness of a honeypot is defined, in part, by its ability to
fool attackers long enough for meaningful data to be collected. In simple terms, a honeypot is more
effective the better it entices an attacker to continue interacting with it. Previously, we identified this
concept of sojourn time as a critical honeypot feature, capable of asserting effectiveness when measured.
Further, we observed a problem insofar as existing dynamic honeypots are not constructed with features
explicitly designed to maximize the duration of interaction. Accordingly, the purpose of this work is to
describe the theoretical framework for a dynamic honeypot architecture designed to amplify sojourn
time. Employing a grounded theory methodology, we first extracted artifacts relevant to sojourn time
from existing literature. These artifacts were coded into a progressive literature search and analysis loop
until best practices emerged. Based on those best practices, we devised a feature to load attackers into a
honeypot infrastructure which dynamically expands laterally. The lateral expansion is induced when the
attacker attempts to locate another system on the same network and results in additional honeypots
spawning into position for the attacker to pivot into. The effect is intended to function similarly to a
fun-house full of mirrors; trapping attackers in hall of illusions and thus increasing sojourn time.

Human-Computer Interactions Between Behavioral Health Applications and Native
American Adolescents
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4013
Authors: Shelby Hagemann, Morgan Vigil-Hayes, Ann Collier Faculty Mentor: Morgan Vigil-Hayes
Department: School of Informatics, Computing, and Cyber Security Institution: Northern Arizona
University Institutional Address: 1899 S San Francisco St, Flagstaff, AZ 86011
Shelby Hagemann
Shelby Hagemann, Morgan Vigil-Hayes, Ann Collier
Northern Arizona University, School of Informatics, Computing, and Cyber-Systems
Abstract
Despite Native American communities having high rates of childhood suicide and psychiatric disorders
in comparison to the rest of America, they face a deficiency in behavioral and mental health treatment
opportunities. We are developing ARORA, a behavioral health mobile app that helps Native youths
develop emotional resilience and healthy coping skills for stress and general mental illness. We have
conducted a literary analysis of previous studies on Human-Computer Interaction regarding behavioral
health and held focus groups testing ARORA's effectiveness.
Our team used a community-participatory design to create ARORA. We created a community advisory
board, consisting of members of the Native American community. The advisory board gave our team
advice on how to tailor ARORA to Native adolescents. We also used grounded theory in designing
ARORA. This entailed developing a theory based on evidence and data obtained from comparative
analysis. We recruited participants for this study through the community advisory board. There were ten
total participants, representing Navajo, Lakota, and unspecified Native American tribes. During the
focus groups, we had participants test out ARORA and answer questions on their experiences with it.
We found that several of the activities in ARORA are effective in reducing stress and anxiety among its
users. We found that behavioral health apps best reduce stress and anxiety in Native American youth
when they distract them from the "real world.” Immersive activities in ARORA were the most effective

in alleviating stress and anxiety. Several members of our focus groups expressed that the app should
center more around Native American culture. They gave many suggestions for how their culture could
be integrated into ARORA. Several of these suggestions involved adding more Native themes to the
app's design.
Shelby Hagemann, Morgan Vigil-Hayes, Ann Collier
Northern Arizona University, School of Informatics, Computing, and Cyber-Systems
Abstract
Despite Native American communities having high rates of childhood suicide and psychiatric disorders
in comparison to the rest of America, they face a deficiency in behavioral and mental health treatment
opportunities. We are developing ARORA, a behavioral health mobile app that helps Native youths
develop emotional resilience and healthy coping skills for stress and general mental illness. We have
conducted a literary analysis of previous studies on Human-Computer Interaction regarding behavioral
health and held focus groups testing ARORA's effectiveness.
Our team used a community-participatory design to create ARORA. We created a community advisory
board, consisting of members of the Native American community. The advisory board gave our team
advice on how to tailor ARORA to Native adolescents. We also used grounded theory in designing
ARORA. This entailed developing a theory based on evidence and data obtained from comparative
analysis. We recruited participants for this study through the community advisory board. There were ten
total participants, representing Navajo, Lakota, and unspecified Native American tribes. During the
focus groups, we had participants test out ARORA and answer questions on their experiences with it.
We found that several of the activities in ARORA are effective in reducing stress and anxiety among its
users. We found that behavioral health apps best reduce stress and anxiety in Native American youth
when they distract them from the "real world.” Immersive activities in ARORA were the most effective
in alleviating stress and anxiety. Several members of our focus groups expressed that the app should
center more around Native American culture. They gave many suggestions for how their culture could
be integrated into ARORA. Several of these suggestions involved adding more Native themes to the
app's design.

Human-in-the-loop Clustering Dashboard for Materials Structure Exploration
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4003
Maria Alexandra Theodorescu, Daniela Raicu, Jacob Furst, Roselyne Tchoua, College of Computing
and Digital Media, DePaul University, 243 S Wabash Ave, Chicago IL, 60604
Maria Alexandra Theodorescu
Data science is intrinsically inter-disciplinary; however, end-users of machine learning models are not
always trained data scientists. On the other hand, it is crucial that these models be infused with domain
knowledge in order to increase explainability and trust in their output. Our ultimate goal is to assign
domain-aware confidence scores to help domain experts make informed decisions. Our hypothesis is
that given confidence scores, end-users will be more willing to trust and adopt machine learning models.
We test this hypothesis with materials informatics, a field that has the potential to greatly reduce
time-to-market and development costs for new materials as it leverages machine learning and large
datasets for targeted design. For example, automated phase-mapping seeks to discover samples of

materials mixture with similar structure. This is challenging because measurements per sample far
exceed the number of samples to cluster making it difficult to interpret and generalize. Towards our
goal, we are building a dashboard comparing and contrasting clustering methods. We envision that
scientists will not only be able to assess confidence scores but also interact with results; merging and
splitting clusters, guiding the discovery process. We describe the signals in terms of peaks and other
interpretable features; we cluster the data using K-Means with varied numbers of clusters. We provide
several visualization options (e.g. layered graphs, samples closest to and farthest from centroids). Our
preliminary results show a number of fully or mostly homogeneous clusters (using ground truth labels),
discovering well-defined clusters with a fraction of the original features (28 out of 2000 or 1.4%). As we
repeat the experiment with more clusters, we identify consistently homogeneous clusters as well as
larger clusters, candidates for further splitting. We will experiment with different clustering methods
comparing the performance using our features, the original and other reduced features (e.g. PCA).
Data science is intrinsically inter-disciplinary; however, end-users of machine learning models are not
always trained data scientists. On the other hand, it is crucial that these models be infused with domain
knowledge in order to increase explainability and trust in their output. Our ultimate goal is to assign
domain-aware confidence scores to help domain experts make informed decisions. Our hypothesis is
that given confidence scores, end-users will be more willing to trust and adopt machine learning models.
We test this hypothesis with materials informatics, a field that has the potential to greatly reduce
time-to-market and development costs for new materials as it leverages machine learning and large
datasets for targeted design. For example, automated phase-mapping seeks to discover samples of
materials mixture with similar structure. This is challenging because measurements per sample far
exceed the number of samples to cluster making it difficult to interpret and generalize. Towards our
goal, we are building a dashboard comparing and contrasting clustering methods. We envision that
scientists will not only be able to assess confidence scores but also interact with results; merging and
splitting clusters, guiding the discovery process. We describe the signals in terms of peaks and other
interpretable features; we cluster the data using K-Means with varied numbers of clusters. We provide
several visualization options (e.g. layered graphs, samples closest to and farthest from centroids). Our
preliminary results show a number of fully or mostly homogeneous clusters (using ground truth labels),
discovering well-defined clusters with a fraction of the original features (28 out of 2000 or 1.4%). As we
repeat the experiment with more clusters, we identify consistently homogeneous clusters as well as
larger clusters, candidates for further splitting. We will experiment with different clustering methods
comparing the performance using our features, the original and other reduced features (e.g. PCA).

Human-in-the-Loop Gaussian Process-Based Coverage in Multi-Robot Settings: A New
Take on Exploration vs. Exploitation
Computer Science - Time: Tue 2:00pm-3:00pm - Session Number: 611
Andrew McDonald and Dr. Vaibhav Srivastava, Department of Electrical and Computer Engineering,
Michigan State University, 428 S. Shaw Lane, East Lansing, MI 48824
Andrew McDonald
Enabled by advances in wireless communication and hardware miniaturization, the dream of distributed
multi-agent autonomous systems has become a reality with the rise of swarm robotics. Finding
applications in environmental monitoring, surveillance, reconnaissance, search and rescue, resource
collection, anomaly detection, mobility, and transportation, the field of swarm robotics—which studies
the control and behavior of teams of robots—has seen tremendous growth in recent years.
Often, such swarms are deployed in environments characterized by uncertainty, in which the swarm is

dually tasked with learning the features of the environment and accomplishing a task dependent on such
features simultaneously. In these scenarios, the swarm faces an inevitable tradeoff between exploration
and exploitation—learning the features of the environment prevents optimal execution of the task at
hand, but execution of the task at hand prevents optimally learning the features of the environment.
Faced with this problem, we present a novel human-in-the-loop approach to balancing exploration and
exploitation in robotic swarms, wherein a Gaussian Process constructed from a human-input prior is
used in conjunction with a random decision variable to smoothly transition from exploration towards
exploitation and converge upon a locally-optimal solution. We demonstrate a physical implementation
of this algorithm using the open-source OpenSwarm library developed in our lab, and analyze the
algorithm’s performance in comparison to alternative benchmarked approaches in a physical setting. In
particular, we apply the algorithm to an experiment wherein a robotic swarm must learn the distribution
of light intensity over a field given a human prior and converge to an equitable partition of the region
with respect to light intensity. Our findings bring broad implications to the field of swarm robotics, and,
more generally, to problems involving explore-exploit tradeoffs in any domain.
Enabled by advances in wireless communication and hardware miniaturization, the dream of distributed
multi-agent autonomous systems has become a reality with the rise of swarm robotics. Finding
applications in environmental monitoring, surveillance, reconnaissance, search and rescue, resource
collection, anomaly detection, mobility, and transportation, the field of swarm robotics—which studies
the control and behavior of teams of robots—has seen tremendous growth in recent years.
Often, such swarms are deployed in environments characterized by uncertainty, in which the swarm is
dually tasked with learning the features of the environment and accomplishing a task dependent on such
features simultaneously. In these scenarios, the swarm faces an inevitable tradeoff between exploration
and exploitation—learning the features of the environment prevents optimal execution of the task at
hand, but execution of the task at hand prevents optimally learning the features of the environment.
Faced with this problem, we present a novel human-in-the-loop approach to balancing exploration and
exploitation in robotic swarms, wherein a Gaussian Process constructed from a human-input prior is
used in conjunction with a random decision variable to smoothly transition from exploration towards
exploitation and converge upon a locally-optimal solution. We demonstrate a physical implementation
of this algorithm using the open-source OpenSwarm library developed in our lab, and analyze the
algorithm’s performance in comparison to alternative benchmarked approaches in a physical setting. In
particular, we apply the algorithm to an experiment wherein a robotic swarm must learn the distribution
of light intensity over a field given a human prior and converge to an equitable partition of the region
with respect to light intensity. Our findings bring broad implications to the field of swarm robotics, and,
more generally, to problems involving explore-exploit tradeoffs in any domain.

Identifying the High Risk Social Media Messages by Analyzing Text Information
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4004
Mene Bagudu, Dr. Soo-Yeon Ji, College of Arts and Science, Bowie State University, 1400 Jericho Park
Rd, Bowie, MD 20715
Mene Bagudu
As technology is getting advanced, new tools and methodologies that have significant societal influences
on people communicating through social media (i.e., Instagram, Twitter, Facebook,etc. ) have
developed. Although social media offers a convenient and useful way to connect people, it negatively

influences children and teenagers and often causes significant antisocial behavior such as cyberbullying
and cybercrime. Due to the negative influences, children and teenagers may suffer from emotional,
mental, and behavioral problems. To address the issues, detecting suspicious anti-social behaviors as
early as possible is critical. Thus, this research aims to design a method to identify whether text
information in cyberspace contains negatively influential messages. Specifically, this research contains
two tasks as its features: extraction and classification. The feature extraction is performed to determine
significant characteristics for distinguishing influential textual information. As an initial step, numerical
representations of text information are performed with a commonly used Bag-of-words model. There are
emerging research studies on the relationship between emotion and the negative influences behavior
cause through emotions such as anger, sadness, and frustration which may play an important role in
understanding antisocial behaviors. Thus, we measure the frequency of the emotionality (positive,
negative, and neutral) of words from each conversation. Then, we will perform a classification to
generate a predictive model using known machine learning techniques such as support vector machine,
logistic regression, and Bayesian networks. So far, we collected publicly available social media datasets
and are currently working on extracting features. This study shows a method of identifying potential
risks of conversation in cyberspace by constructing a predictive model with optimal accuracy by
comparing their performances. We anticipate that the results of our research will be able to produce an
effective model for detecting suspicious conversations via text.
As technology is getting advanced, new tools and methodologies that have significant societal influences
on people communicating through social media (i.e., Instagram, Twitter, Facebook,etc. ) have
developed. Although social media offers a convenient and useful way to connect people, it negatively
influences children and teenagers and often causes significant antisocial behavior such as cyberbullying
and cybercrime. Due to the negative influences, children and teenagers may suffer from emotional,
mental, and behavioral problems. To address the issues, detecting suspicious anti-social behaviors as
early as possible is critical. Thus, this research aims to design a method to identify whether text
information in cyberspace contains negatively influential messages. Specifically, this research contains
two tasks as its features: extraction and classification. The feature extraction is performed to determine
significant characteristics for distinguishing influential textual information. As an initial step, numerical
representations of text information are performed with a commonly used Bag-of-words model. There are
emerging research studies on the relationship between emotion and the negative influences behavior
cause through emotions such as anger, sadness, and frustration which may play an important role in
understanding antisocial behaviors. Thus, we measure the frequency of the emotionality (positive,
negative, and neutral) of words from each conversation. Then, we will perform a classification to
generate a predictive model using known machine learning techniques such as support vector machine,
logistic regression, and Bayesian networks. So far, we collected publicly available social media datasets
and are currently working on extracting features. This study shows a method of identifying potential
risks of conversation in cyberspace by constructing a predictive model with optimal accuracy by
comparing their performances. We anticipate that the results of our research will be able to produce an
effective model for detecting suspicious conversations via text.

Impact of Covid-19 by Income and Population
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4025
Daniel Niedzwiedzki and Dr. Daehan Kwak School of Computer Science and Technology, Kean
University, Union, NJ 07083
Daniel Niedzwiedzki
Since the initial outbreak in early January 2020, COVID-19 has been a major issue in the United States.

Even when preventative measures were taken to minimize the threat, COVID-19 continues to spread
throughout the United States and has impacted millions of lives as well as caused countless businesses to
close. Highly populated areas were among the first to see exponential growth in cases during the initial
outbreak and needed to quickly adapt in the attempt to contain the virus. As of December 2020, there are
over thirteen million reported cases of COVID-19 within the United States. While some states have been
able to flatten the curve, many are still struggling while cases keep rising. With all these cases, there
must be a driving force behind why some areas are getting impacted harder than others. Recent articles
and scholarly work suggest that lower income levels, as well as the density of population have
significant impacts on the cases to build up quicker.
The goal of this project is to create a real-time visual representation of COVID-19 cases in regard to
population and income at a state and county level of detail. Within this project COVID-19 is represented
with density circles. These markers are scaled to the proportion to depict how prevalent COVID-19 is in
a particular area. Upon that, an overlay can be triggered to show the income or population level. Income
and Population data are extracted directly from the census.gov website. This ensures that all data is
accurate and depicted correctly. The data provides a clear view of outbreak hotspots along with income
and population in a selected area.
Since the initial outbreak in early January 2020, COVID-19 has been a major issue in the United States.
Even when preventative measures were taken to minimize the threat, COVID-19 continues to spread
throughout the United States and has impacted millions of lives as well as caused countless businesses to
close. Highly populated areas were among the first to see exponential growth in cases during the initial
outbreak and needed to quickly adapt in the attempt to contain the virus. As of December 2020, there are
over thirteen million reported cases of COVID-19 within the United States. While some states have been
able to flatten the curve, many are still struggling while cases keep rising. With all these cases, there
must be a driving force behind why some areas are getting impacted harder than others. Recent articles
and scholarly work suggest that lower income levels, as well as the density of population have
significant impacts on the cases to build up quicker.
The goal of this project is to create a real-time visual representation of COVID-19 cases in regard to
population and income at a state and county level of detail. Within this project COVID-19 is represented
with density circles. These markers are scaled to the proportion to depict how prevalent COVID-19 is in
a particular area. Upon that, an overlay can be triggered to show the income or population level. Income
and Population data are extracted directly from the census.gov website. This ensures that all data is
accurate and depicted correctly. The data provides a clear view of outbreak hotspots along with income
and population in a selected area.

Implementation and Evaluation of a Novel Encryption Algorithm Based on Graph
Traversal
Computer Science - Time: Mon 4:30pm-5:30pm - Session Number: 345
Henry Hetzel, Dr. Lydia Ray, Department of Computer Science, Columbus State University, 4225
University Ave, Columbus, GA 31907
Henry Hetzel
Wireless embedded systems with tiny sensors are helping cyberspace expand beyond traditional digital
devices, thereby creating Internet of Things (IoT) and Cyber Physical Systems (CPS). The growing need
for cybersecurity in the expanding cyberspace poses new challenges for cryptography. Existing robust
cryptosystems require a lot of computing power and memory, and hence are not good fit for networks

that contain many tiny sensors with very little computing power and memory. We need lightweight
cryptosystems that will provide good security at minimum expense. Motivated by this need, I have
designed a non-traditional, lightweight cryptosystem based on graph traversal. Instead of encrypting
data, this algorithm emulates a playbook that sports teams would use to send and receive covert
instructions. A randomly generated connected graph with nodes storing alphabets and numbers is
distributed to both the sender and the receiver. Instead of transmitting the secret message, the sender
sends graph traversal instructions that help the receiver generate the secret message on her own device.
This involves little computing time and resources. Nodes are randomly chosen for storing numbers and
letters, thereby adding to the strength of the system. Thus, even if the traversal instructions are
intercepted, regenerating the random graph will be computationally expensive, if not infeasible. I
hypothesize that my cryptosystem reasonably robust against brute force attacks, frequency analysis and
cryptanalysis. I am currently implementing the application that generates the random graph and creates a
set of traversal instructions for an input message. I will compute the cost of encryption and decryption in
terms of computing resources. Then I will implement a brute-force attack algorithm and will compute
the average time required for a message to be cracked. I will also investigate the strength of my system
against frequency analysis and cryptanalysis and compare all results with modern symmetric key
cryptosystems.
Wireless embedded systems with tiny sensors are helping cyberspace expand beyond traditional digital
devices, thereby creating Internet of Things (IoT) and Cyber Physical Systems (CPS). The growing need
for cybersecurity in the expanding cyberspace poses new challenges for cryptography. Existing robust
cryptosystems require a lot of computing power and memory, and hence are not good fit for networks
that contain many tiny sensors with very little computing power and memory. We need lightweight
cryptosystems that will provide good security at minimum expense. Motivated by this need, I have
designed a non-traditional, lightweight cryptosystem based on graph traversal. Instead of encrypting
data, this algorithm emulates a playbook that sports teams would use to send and receive covert
instructions. A randomly generated connected graph with nodes storing alphabets and numbers is
distributed to both the sender and the receiver. Instead of transmitting the secret message, the sender
sends graph traversal instructions that help the receiver generate the secret message on her own device.
This involves little computing time and resources. Nodes are randomly chosen for storing numbers and
letters, thereby adding to the strength of the system. Thus, even if the traversal instructions are
intercepted, regenerating the random graph will be computationally expensive, if not infeasible. I
hypothesize that my cryptosystem reasonably robust against brute force attacks, frequency analysis and
cryptanalysis. I am currently implementing the application that generates the random graph and creates a
set of traversal instructions for an input message. I will compute the cost of encryption and decryption in
terms of computing resources. Then I will implement a brute-force attack algorithm and will compute
the average time required for a message to be cracked. I will also investigate the strength of my system
against frequency analysis and cryptanalysis and compare all results with modern symmetric key
cryptosystems.

Implementation of Machine Learning and ROS into Self-Driving RC Cars
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4050
Anderson Molter, Sanjay Sarma, and Dr. Ramviyas Parasuraman, Department of Computer Science,
University of Georgia, 803 Boyd Graduate Studies Research Center, Athens GA, 30602
Anderson Molter
We present a project which involves creating a simulation and hardware framework for an innovative
minimalistic self-driving car with AI capabilities for aiding with teaching Robotics and AI curriculum at

Universities. In this work, we have designed guidelines for converting a simple low-cost RC car into an
AI-enabled device. The car uses an array of 5 IR sensors to detect the tracks. Along with this hardware
enhancement, a simulation software in Unity is created of this RC car using the same algorithm to allow
students to dive deep into AI algorithms and see its many applications and means of operation. Our
current development efforts include the integration of Software and Hardware layers. Also, we will be
using libraries like OpenCV to process the camera image data and design a machine learning model
around it to allow the car to learn from its mistakes, successes, and many other types of interactions with
the environment. In this presentation, we show the hardware design and development guidelines, Unity
software for simulation testing in a game-like setup, and their integration for AI Education.
We present a project which involves creating a simulation and hardware framework for an innovative
minimalistic self-driving car with AI capabilities for aiding with teaching Robotics and AI curriculum at
Universities. In this work, we have designed guidelines for converting a simple low-cost RC car into an
AI-enabled device. The car uses an array of 5 IR sensors to detect the tracks. Along with this hardware
enhancement, a simulation software in Unity is created of this RC car using the same algorithm to allow
students to dive deep into AI algorithms and see its many applications and means of operation. Our
current development efforts include the integration of Software and Hardware layers. Also, we will be
using libraries like OpenCV to process the camera image data and design a machine learning model
around it to allow the car to learn from its mistakes, successes, and many other types of interactions with
the environment. In this presentation, we show the hardware design and development guidelines, Unity
software for simulation testing in a game-like setup, and their integration for AI Education.

Implementing and Comparing Various Dots and Boxes Monte Carlo Tree Search
Techniques
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4017
Mina Ryumae, Dr. Uta Ziegler, Department of Engineering & Applied Sciences, Western Kentucky
University, 1906 College Heights Blvd, Bowling Green KY 42101
Mina Ryumae
The two-person, zero sum, high strategy game Dots and Boxes has a large computational burden, which
causes difficulty in using brute force to consider possible board configurations that increase
exponentially with the board size. The challenge of the game is introduced when a player is forced to
take another move after scoring, which creates a vast number of player move sequences. The Monte
Carlo Tree Search (MCTS) algorithm is a machine learning approach that builds a partial game tree of
board positions and their moves deemed to be important to the game, rather than using pruning
techniques or searching the entire game tree. A large number of simulations is run for each board
configuration added to the tree to collect statistical data (such as the number of times each move
possible in that configuration was tested and the move’s overall benefit). Each simulation uses data
pre-collected to select moves and updates the data after finding the simulation results.
This work focuses on transpositions, that is, board configurations that can be reached through multiple
move sequences, which are quite common in many games. Specifically, the aim is to improve the
win/loss/draw ratio and efficiency of the MCTS player by affecting the amount and quality of
information learned through simulations. The basic MCTS selection process uses the benefit of the
move for selection calculations. The proposed selection process modifies the basic process by using the
benefit of resulting board configurations after a move was taken for selection calculations. A framework
was developed which allows players utilizing various selection processes to play directly against one

another. Win/loss/draw ratio and efficiency comparisons between players using the basic and proposed
selection processes will be presented.
The two-person, zero sum, high strategy game Dots and Boxes has a large computational burden, which
causes difficulty in using brute force to consider possible board configurations that increase
exponentially with the board size. The challenge of the game is introduced when a player is forced to
take another move after scoring, which creates a vast number of player move sequences. The Monte
Carlo Tree Search (MCTS) algorithm is a machine learning approach that builds a partial game tree of
board positions and their moves deemed to be important to the game, rather than using pruning
techniques or searching the entire game tree. A large number of simulations is run for each board
configuration added to the tree to collect statistical data (such as the number of times each move
possible in that configuration was tested and the move’s overall benefit). Each simulation uses data
pre-collected to select moves and updates the data after finding the simulation results.
This work focuses on transpositions, that is, board configurations that can be reached through multiple
move sequences, which are quite common in many games. Specifically, the aim is to improve the
win/loss/draw ratio and efficiency of the MCTS player by affecting the amount and quality of
information learned through simulations. The basic MCTS selection process uses the benefit of the
move for selection calculations. The proposed selection process modifies the basic process by using the
benefit of resulting board configurations after a move was taken for selection calculations. A framework
was developed which allows players utilizing various selection processes to play directly against one
another. Win/loss/draw ratio and efficiency comparisons between players using the basic and proposed
selection processes will be presented.

Improved Viola-Jones Face Detection Method Based on Cross-Examples for Thermal
Images
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4049
Hong Tran, Dr. Chunhua Dong, and Dr. Xiangyan Zeng, Department of Mathematics and Computer
Science, Fort Valley State University, 1005 State University Dr, Fort Valley, GA 31030
Hong Tran
Face recognition is a popular area of research in the applications of artificial intelligence. Accurate
detection of region of interest (ROI) is a key step in a face recognition system. Thermal images are
widely used in many applications where normal visibility is reduced, impaired or ineffective, such as
night surveillance and fugitive searches. Face detection in thermal images is based on the fact that the
temperature of faces is different from the background, body, clothes, and other objects
Viola Jones is an object detection framework widely used for face detection. However, the performance
of the Viola-Jones algorithm may suffer from missed faces and wrongly detected non-face objects. To
eliminate the non-face objects and improve the face detection performance for thermal images, we
propose to incorporate the cross- examples into our framework. Our database is constructed to contain
positive samples which are entirely thermal images of face objects, and negative samples (non-face
objects) in which we utilizes “natural / visible cross-examples” as part of the negative samples. It means
negative samples is a set of thermal and natural images. Performing cross-examples is more effectively
by increasing the discriminability between the positive samples and negative samples. Experimental
results show that the proposed scheme can effectively eliminate the non-face objects and thus achieves a
higher accuracy of face detection than the classical Viola-Jones method.

Face recognition is a popular area of research in the applications of artificial intelligence. Accurate
detection of region of interest (ROI) is a key step in a face recognition system. Thermal images are
widely used in many applications where normal visibility is reduced, impaired or ineffective, such as
night surveillance and fugitive searches. Face detection in thermal images is based on the fact that the
temperature of faces is different from the background, body, clothes, and other objects
Viola Jones is an object detection framework widely used for face detection. However, the performance
of the Viola-Jones algorithm may suffer from missed faces and wrongly detected non-face objects. To
eliminate the non-face objects and improve the face detection performance for thermal images, we
propose to incorporate the cross- examples into our framework. Our database is constructed to contain
positive samples which are entirely thermal images of face objects, and negative samples (non-face
objects) in which we utilizes “natural / visible cross-examples” as part of the negative samples. It means
negative samples is a set of thermal and natural images. Performing cross-examples is more effectively
by increasing the discriminability between the positive samples and negative samples. Experimental
results show that the proposed scheme can effectively eliminate the non-face objects and thus achieves a
higher accuracy of face detection than the classical Viola-Jones method.

Inexpensive Search & Rescue UAV with Mission-Planning and Machine Learning
Human Detection
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4007
Dennis Pavlyuk, Foluso Odeyale, Ryan Ellis, and Dr. Ning Yu, Department of Computer Science, State
University of New York Brockport, 350 New Campus Dr, Brockport, NY 14420
Dennis Pavlyuk, Ryan Ellis
There are many unmanned aerial vehicles (UAV's) available for search and rescue missions in the
consumer market. The UAV industry is oversaturated with gyro-stabilized multicopters that support
cameras attached to gimbals, have an artificial-intelligence-assisted flight, and have digital video
transmission from impressive distances. The problem is that the majority of them are prohibitively
expensive to own for small governments and municipalities. While these drones allow for
high-definition video, the attachment of additional sensors, and stable flight, their short flight-times and
exorbitant prices make their utility limited. We seek to show a solution to this problem by proving the
efficacy of an inexpensive Fixed-Wing UAV.
We propose to make a relatively-inexpensive fixed-wing unmanned aerial vehicle that uses a
model-based object-detection algorithm (tinyYOLOv3) to interpret images in real-time to identify
humans on the ground. There has been a previous attempt to create a similar fixed-wing search and
rescue UAV by Johnatehn Mendenhall, but it failed due to a.) pilot error, b.) excess weight, and c.)
unoptimized design of the aircraft. We have addressed problem b.) by replacing the UAV's companion
computer, an NVIDIA Jetson Nano, with a Raspberry Pi Zero W and Intel Movidius NCS, and also by
replacing the UAV's companion computer's external battery pack with a connection to the
power-distribution board of the flight controller. This is a total weight reduction of 370 grams. We have
addressed problem (c) by prototyping with consumer-grade aircraft models used specifically by RC FPV
hobbyists such as the ZOHD Nano Talon and Flite Test Blunt-Nose Versa Wing. There has been
reported success with creating a search and rescue UAV using the ZOHD Nano Talon by MKME Labs.
Still, they use Access Point Beacon Frames identified with an ESP8266 chip to locate individual mobile
devices rather than an image object-detection approach of a bottom-facing camera.

There are many unmanned aerial vehicles (UAV's) available for search and rescue missions in the
consumer market. The UAV industry is oversaturated with gyro-stabilized multicopters that support
cameras attached to gimbals, have an artificial-intelligence-assisted flight, and have digital video
transmission from impressive distances. The problem is that the majority of them are prohibitively
expensive to own for small governments and municipalities. While these drones allow for
high-definition video, the attachment of additional sensors, and stable flight, their short flight-times and
exorbitant prices make their utility limited. We seek to show a solution to this problem by proving the
efficacy of an inexpensive Fixed-Wing UAV.
We propose to make a relatively-inexpensive fixed-wing unmanned aerial vehicle that uses a
model-based object-detection algorithm (tinyYOLOv3) to interpret images in real-time to identify
humans on the ground. There has been a previous attempt to create a similar fixed-wing search and
rescue UAV by Johnatehn Mendenhall, but it failed due to a.) pilot error, b.) excess weight, and c.)
unoptimized design of the aircraft. We have addressed problem b.) by replacing the UAV's companion
computer, an NVIDIA Jetson Nano, with a Raspberry Pi Zero W and Intel Movidius NCS, and also by
replacing the UAV's companion computer's external battery pack with a connection to the
power-distribution board of the flight controller. This is a total weight reduction of 370 grams. We have
addressed problem (c) by prototyping with consumer-grade aircraft models used specifically by RC FPV
hobbyists such as the ZOHD Nano Talon and Flite Test Blunt-Nose Versa Wing. There has been
reported success with creating a search and rescue UAV using the ZOHD Nano Talon by MKME Labs.
Still, they use Access Point Beacon Frames identified with an ESP8266 chip to locate individual mobile
devices rather than an image object-detection approach of a bottom-facing camera.

Insight and Analytics from Git Repositories
Computer Science - Time: Wed 1:30pm-2:30pm - Session Number: 1014
Jordan Brekke, Yan Berezkin, Timothy Guilfoyle, Victor Huarota, Zaid Altahat, Computer Science
Department, University of Wisconsin Parkside, 900 Wood Rd, Kenosha, WI 53144
Jordan Brekke, Yan Berezkin Timothy Guilfoyle Victor Huarota Zaid Altahat Git Repositories serve a major role for software developers, and their collaborative nature necessitates
strong and efficient communication. To aid development teams’ ability to access and to interpret data
about their repositories, we have been developing an application that extracts the raw data associated
with the commits made to a repository and displays charts that allow a user to view various statistics,
such as bar graphs showing how often authors commit changes relative to all contributing authors of the
repository. As a demonstration of our application, we examined the Amazon Web Services Shell to gain
insight into the repository’s most important files, the expected times for commits to occur, and the
authors who contributed the most to the project. We expect our application’s visualizations to help both
experienced and newer Git users, providing more in-depth insights to developers regarding their
repositories and assisting new users in developing a foundation upon which to build their understanding
of Git. Finally, the application is a work-in-progress, but the foundation has been laid and we plan
improvements to the application’s insights, such as commit comparison, in the future.
Git Repositories serve a major role for software developers, and their collaborative nature necessitates
strong and efficient communication. To aid development teams’ ability to access and to interpret data
about their repositories, we have been developing an application that extracts the raw data associated

with the commits made to a repository and displays charts that allow a user to view various statistics,
such as bar graphs showing how often authors commit changes relative to all contributing authors of the
repository. As a demonstration of our application, we examined the Amazon Web Services Shell to gain
insight into the repository’s most important files, the expected times for commits to occur, and the
authors who contributed the most to the project. We expect our application’s visualizations to help both
experienced and newer Git users, providing more in-depth insights to developers regarding their
repositories and assisting new users in developing a foundation upon which to build their understanding
of Git. Finally, the application is a work-in-progress, but the foundation has been laid and we plan
improvements to the application’s insights, such as commit comparison, in the future.

IoT-Enabled Smart Mobility Devices for Aging and Rehabilitation
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4053
Nafisa Mostofa, Kelly Fullin, Sharare Zehtabian, Safa Bacanli, Dr. Damla Turgut, Dr. Ladislau Boloni,
University of Central Florida, 4000 Central Florida Blvd, Orlando FL 32816
Nafisa Mostofa
Elderly individuals often develop disabilities and require the aid of devices in order to perform everyday
tasks. Specifically, elderly visually impaired individuals will need to use conventional aids, such as
walkers or canes in order to navigate their surroundings. However, in a complex, unfamiliar
environment, these devices won't be useful in avoiding obstacles. In this paper, we propose a smart
walker that is augmented with an ultrasonic sensor and Google's TensorFlow framework that will detect
and classify obstacles in the user's path and return the information about the distance of that obstacle.
The smart walker will also guide the user to the best possible path that will avoid these obstacles. This
will all be conveyed through an audio and haptic interface. The goal of our design is to help users
navigate their environment faster, safer, and more easily than previous approaches.
Elderly individuals often develop disabilities and require the aid of devices in order to perform everyday
tasks. Specifically, elderly visually impaired individuals will need to use conventional aids, such as
walkers or canes in order to navigate their surroundings. However, in a complex, unfamiliar
environment, these devices won't be useful in avoiding obstacles. In this paper, we propose a smart
walker that is augmented with an ultrasonic sensor and Google's TensorFlow framework that will detect
and classify obstacles in the user's path and return the information about the distance of that obstacle.
The smart walker will also guide the user to the best possible path that will avoid these obstacles. This
will all be conveyed through an audio and haptic interface. The goal of our design is to help users
navigate their environment faster, safer, and more easily than previous approaches.

Lloyd the Monkey 1 & 2 Postmortem
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 3671
Noah Meyer, Sherri Harms, Cyber Systems, University of Nebraska at Kearney, 2504 9th Ave, Kearney,
NE 68849
Noah Meyer
The creation of new innovations is one of the major areas in computer science research. As technology
continues to advance and become more accessible, the question of how an entrepreneuring person can
create video games without existing connections in the video game industry is becoming a worthwhile

exploration. This research explores the journey of one such individual who has successfully created
unforgettable gaming experiences through a sole proprietorship. The objective of this research is to
explore the game design and implementation processes that were utilized in this successful venture. It
reviews the methodology used in the creation of an individually owned gaming company, with all the
challenges that come from starting a business and marketing its products. The first phase of this research
yielded two versions of Lloyd the Monkey games. These titles combine a variety of inspirations; ranging
from prior games, animated films, to socio-political commentary. Combined with an exploration of
game design theory, there is a large pool of subjects explored within these titles. The next phase of the
project is a new game that will push the brand in a bold new direction. Initial successes and failures of
the development of the Lloyd the Monkey games as well as the lessons learned in independent game
development are explored.
The creation of new innovations is one of the major areas in computer science research. As technology
continues to advance and become more accessible, the question of how an entrepreneuring person can
create video games without existing connections in the video game industry is becoming a worthwhile
exploration. This research explores the journey of one such individual who has successfully created
unforgettable gaming experiences through a sole proprietorship. The objective of this research is to
explore the game design and implementation processes that were utilized in this successful venture. It
reviews the methodology used in the creation of an individually owned gaming company, with all the
challenges that come from starting a business and marketing its products. The first phase of this research
yielded two versions of Lloyd the Monkey games. These titles combine a variety of inspirations; ranging
from prior games, animated films, to socio-political commentary. Combined with an exploration of
game design theory, there is a large pool of subjects explored within these titles. The next phase of the
project is a new game that will push the brand in a bold new direction. Initial successes and failures of
the development of the Lloyd the Monkey games as well as the lessons learned in independent game
development are explored.

Long Short Term Memory Load Forecasting
Computer Science - Time: Mon 1:30pm-2:30pm - Session Number: 112
Levi Randall and Ankita Mohapatra, Cal State University of Fullerton, 800 N State College Blvd,
Fullerton, CA 92831
Levi Randall
In 2018, California signed a law stating that 100% of the state’s electricity production will be from
renewable resources by 2045. To support this ambitious shift towards green and clean energy, knowing
the future growth trend in electrical load demand is critical as it will help in infrastructure planning, load
scheduling and routing, unit bargaining and pricing, supply reliability, etc. California is home to 12% of
the population of the United States and the demand is likely to steeply increase in the next several years.
To accurately forecast the electricity load demand from the current available data, various mathematical
models can be used for prediction, which can be Hard Computing type (Regression methods) or Soft
Computing type (Neural Networks).The Load forecasting methods can also be further classified based
on the length of prediction duration: Short Term (Few hours to few weeks), Mid Term (few weeks to a
year) and Long term (one year to a decade). In this study, we used a Long Short Term Memory (LSTM)
network for a Short Term Load Forecasting for two Weeks.
LSTM networks are a type of Recurrent Neural Network (RNN) that are often used in Time Series
Forecasting due to their ability to learn underlying patterns just like a Neural Network, but also choose
pertinent feedback information for better prediction of time-series data compared to an ordinary Neural

Network. We designed an LSTM model with 10 inputs, 4 hidden layers and 1 output. and trained this
LSTM model on 39,266 data points. We then used this trained network to generate hour-ahead load
forecasts for two weeks. We obtained a low Mean Absolute Percentage Error (MAPE) of 1.33%
between the forecasted values and the actual data values, indicating a high prediction quality and
reliability.
In 2018, California signed a law stating that 100% of the state’s electricity production will be from
renewable resources by 2045. To support this ambitious shift towards green and clean energy, knowing
the future growth trend in electrical load demand is critical as it will help in infrastructure planning, load
scheduling and routing, unit bargaining and pricing, supply reliability, etc. California is home to 12% of
the population of the United States and the demand is likely to steeply increase in the next several years.
To accurately forecast the electricity load demand from the current available data, various mathematical
models can be used for prediction, which can be Hard Computing type (Regression methods) or Soft
Computing type (Neural Networks).The Load forecasting methods can also be further classified based
on the length of prediction duration: Short Term (Few hours to few weeks), Mid Term (few weeks to a
year) and Long term (one year to a decade). In this study, we used a Long Short Term Memory (LSTM)
network for a Short Term Load Forecasting for two Weeks.
LSTM networks are a type of Recurrent Neural Network (RNN) that are often used in Time Series
Forecasting due to their ability to learn underlying patterns just like a Neural Network, but also choose
pertinent feedback information for better prediction of time-series data compared to an ordinary Neural
Network. We designed an LSTM model with 10 inputs, 4 hidden layers and 1 output. and trained this
LSTM model on 39,266 data points. We then used this trained network to generate hour-ahead load
forecasts for two weeks. We obtained a low Mean Absolute Percentage Error (MAPE) of 1.33%
between the forecasted values and the actual data values, indicating a high prediction quality and
reliability.

Machine Assisted Speed Reading and Training
Computer Science - Time: Wed 1:30pm-2:30pm - Session Number: 1013
Christopher Brandt, Michael Wehar, Computer Science, Swarthmore College, 500 College Avenue,
Swarthmore PA, 19081
Christopher Brandt
Educational technology (also known as EdTech) is a developing field that combines computer software
and educational theory. Within EdTech we explored technology for reading. Reading is a vast subject
that combines elements of human anatomy and psychology. For our project, we explore how technology
can lead to more consistent eye movement, faster information processing, and comprehension to help
people read more efficiently. In the United States, reading is typically only taught through elementary
school, so people miss the opportunity to continue advancing their reading skills throughout their lives.
Our hope is to use technology to enable users to continue advancing their reading skills.
Based on our findings, we propose a web-based system called RhinoReading to help improve reading
speed through visual effects. Our system is a Web Application written using HTML, JavaScript, and
CSS. It uses visual effects to guide eye movement across a virtual reading page. The reading page
includes visual configurations for color and font, tracing features such as highlight, underline, and bold,
speed selection by word or letter, and an assortment of tracking options that serve a variety of purposes.

The second part of this project involves server management and data analysis. Our system’s backend
was implemented as a Flask Application programmed in Python. This app controls flow between pages
and processes data transfer between pages and a relational database. The pages include home, reading
passage selection, comprehension quizzes, and statistics. The database stores user accounts, passages,
quiz questions/answers, and reading session data.
By making our system available to the public, we hope to gain feedback from beta users and learn about
the effectiveness of technology for the improvement of reading speed.
Educational technology (also known as EdTech) is a developing field that combines computer software
and educational theory. Within EdTech we explored technology for reading. Reading is a vast subject
that combines elements of human anatomy and psychology. For our project, we explore how technology
can lead to more consistent eye movement, faster information processing, and comprehension to help
people read more efficiently. In the United States, reading is typically only taught through elementary
school, so people miss the opportunity to continue advancing their reading skills throughout their lives.
Our hope is to use technology to enable users to continue advancing their reading skills.
Based on our findings, we propose a web-based system called RhinoReading to help improve reading
speed through visual effects. Our system is a Web Application written using HTML, JavaScript, and
CSS. It uses visual effects to guide eye movement across a virtual reading page. The reading page
includes visual configurations for color and font, tracing features such as highlight, underline, and bold,
speed selection by word or letter, and an assortment of tracking options that serve a variety of purposes.
The second part of this project involves server management and data analysis. Our system’s backend
was implemented as a Flask Application programmed in Python. This app controls flow between pages
and processes data transfer between pages and a relational database. The pages include home, reading
passage selection, comprehension quizzes, and statistics. The database stores user accounts, passages,
quiz questions/answers, and reading session data.
By making our system available to the public, we hope to gain feedback from beta users and learn about
the effectiveness of technology for the improvement of reading speed.

Machine Learning and Forced Alignment Applied to Audiobook Editing
Computer Science - Time: Tue 3:30pm-4:30pm - Session Number: 714
Micah Tietz, Rebecca Bates, Computer Science, Minnesota State University, Mankato, 218 Wissink Hall,
Mankato, MN 56001
Micah Tietz
Machine Learning (ML) techniques can contribute to saving time and effort in many fields. A promising
application is the use of ML techniques to develop powerful, versatile tools to support human creativity.
One application is detection of errors, disfluencies, and noise in voice performances, such as
audiobooks. Creating an audiobook is a lengthy process, involving not only the reading of the text, but
careful editing and review to correct any errors that might have been made. These revisions often take
between three and six hours per hour of finished audio, depending on the number of mistakes, the
complexity of the production, and the skill of the editor. Many automated techniques already exist that
can help this process, such as audio-signal-based removal and normalization of mouth clicks and

electronic noise, but repairing speech errors like disfluencies and mispronunciations are more difficult to
detect and repair because they are related to the intended words rather than what is produced. ML has
the potential to fill this gap and speed up the editing process. Several techniques are used to accomplish
this. The first is forced alignment, which is when speech recognition is used in conjunction with a text
transcript to segment and label the audio stream with individual words. Once forced alignment has been
performed, pre- and post-edited versions of a spoken audio recording are used as training data for a
neural-network-based system to detect where changes have been made, and what types of changes those
were. The agent is then used to predict likely points for editing. Future work involves automatic
correction of the audio file at the identified points. The tools used for this project are the Kaldi
open-source speech recognition library, TensorFlow, and Brainome.
Machine Learning (ML) techniques can contribute to saving time and effort in many fields. A promising
application is the use of ML techniques to develop powerful, versatile tools to support human creativity.
One application is detection of errors, disfluencies, and noise in voice performances, such as
audiobooks. Creating an audiobook is a lengthy process, involving not only the reading of the text, but
careful editing and review to correct any errors that might have been made. These revisions often take
between three and six hours per hour of finished audio, depending on the number of mistakes, the
complexity of the production, and the skill of the editor. Many automated techniques already exist that
can help this process, such as audio-signal-based removal and normalization of mouth clicks and
electronic noise, but repairing speech errors like disfluencies and mispronunciations are more difficult to
detect and repair because they are related to the intended words rather than what is produced. ML has
the potential to fill this gap and speed up the editing process. Several techniques are used to accomplish
this. The first is forced alignment, which is when speech recognition is used in conjunction with a text
transcript to segment and label the audio stream with individual words. Once forced alignment has been
performed, pre- and post-edited versions of a spoken audio recording are used as training data for a
neural-network-based system to detect where changes have been made, and what types of changes those
were. The agent is then used to predict likely points for editing. Future work involves automatic
correction of the audio file at the identified points. The tools used for this project are the Kaldi
open-source speech recognition library, TensorFlow, and Brainome.

Machine Learning to Predict Anti-Malarial Compounds
Computer Science - Time: Mon 1:30pm-2:30pm - Session Number: 112
Santos Navarro, Dr. Manoj T. Duraisingh, and Dr. Aditya S. Paul (Mentor), Department of Immunology
and Infectious Diseases, Harvard T.H. Chan School of Public Health, 677 Huntington Ave, Boston, MA
02115
Jose Navarro
We need to better streamline anti-malarial drug discovery in response to the emerging drug resistance in
malaria parasites. We used an Artificial Intelligence (AI) program ChemProps to predict new
anti-malarial compounds. The neural network program relies on training, which I carried out using a
chemically diverse set of 20,000 established antimalarial compounds previously reported in the
literature. A high positive rate (70%) observed with implementation of the program in known
antimalarial compounds suggests that with training, ChemProps can capture broad features of
antimalarials. In the Broad Institute’s Drug Repurposing Hub catalog of 7,000 compounds, the program
predicted ~25% to be anti-malarial. My preliminary findings, obtained with limited computing capacity,
suggests that AI-based approaches may prove powerful as a mode of screening compounds for
antimalarial inhibitors.

We need to better streamline anti-malarial drug discovery in response to the emerging drug resistance in
malaria parasites. We used an Artificial Intelligence (AI) program ChemProps to predict new
anti-malarial compounds. The neural network program relies on training, which I carried out using a
chemically diverse set of 20,000 established antimalarial compounds previously reported in the
literature. A high positive rate (70%) observed with implementation of the program in known
antimalarial compounds suggests that with training, ChemProps can capture broad features of
antimalarials. In the Broad Institute’s Drug Repurposing Hub catalog of 7,000 compounds, the program
predicted ~25% to be anti-malarial. My preliminary findings, obtained with limited computing capacity,
suggests that AI-based approaches may prove powerful as a mode of screening compounds for
antimalarial inhibitors.

Measuring Algorithm Efficiency in Modern Password Crackers
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4000
Justin Riccardelli and Dr. Jason Pittman, Computer Science, High Point University, One University
Parkway, High Point NC 27268
Justin Riccardelli
On average, people spend close to seven hours a day online. Activities range from accessing work
systems, banking, shopping, gaming, and of course social media. Naturally, all these activities require
users to authenticate in order to use those services. Authentication typically means passwords and has
largely remained the same for decades. The only thing that has changed is the number of passwords a
normal user must manage. That number is up to roughly 80 passwords in 2020. Without a doubt,
passwords are the lifeblood of modern online existence. Still, as formidable as passwords have become,
there are a myriad of attacks aimed at defeating them. The most rudimentary attack involves blind
guessing. In contrast, state-of-the-art attacks use natural language processing and time-trade off vectors
to optimize password cracking functions. In fact, the focus of password cracking optimization research
is on speeding up hash or cracking functions and on designing customized hardware to speed up hashing
or cracking functions. What does not exist is an experimental comparison of efficiency characteristics
related to different programming language implementation of common password cracking algorithms. In
this work, two implementations of time-trade off password cracking algorithms- Python and C
languages- were run against a dataset containing publicly released passwords. Program efficiency
characteristic of elapsed run time and compute resource consumption were analyzed for statistical
differences and significance.
On average, people spend close to seven hours a day online. Activities range from accessing work
systems, banking, shopping, gaming, and of course social media. Naturally, all these activities require
users to authenticate in order to use those services. Authentication typically means passwords and has
largely remained the same for decades. The only thing that has changed is the number of passwords a
normal user must manage. That number is up to roughly 80 passwords in 2020. Without a doubt,
passwords are the lifeblood of modern online existence. Still, as formidable as passwords have become,
there are a myriad of attacks aimed at defeating them. The most rudimentary attack involves blind
guessing. In contrast, state-of-the-art attacks use natural language processing and time-trade off vectors
to optimize password cracking functions. In fact, the focus of password cracking optimization research
is on speeding up hash or cracking functions and on designing customized hardware to speed up hashing
or cracking functions. What does not exist is an experimental comparison of efficiency characteristics
related to different programming language implementation of common password cracking algorithms. In
this work, two implementations of time-trade off password cracking algorithms- Python and C

languages- were run against a dataset containing publicly released passwords. Program efficiency
characteristic of elapsed run time and compute resource consumption were analyzed for statistical
differences and significance.

Measuring Connectivity Performance Thresholds for Moving Target Defenses
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4011
Nicholas Greiner and Dr. Jason Pittman, Department of Computer Science, High Point University, One
University Parkway, High Point, NC 27268
Nicholas Greiner
Reconnaissance is a standard prelude to cyber attacks. Such activity normally constitutes using a
software tool to scan networks for available systems and, more specifically, connectable services on
such systems. Even in the event such services are not vulnerable, attackers may glean critical
information which can inform future operations. The scope of this problem is not trivial- existing
research suggests cyber criminals spend upwards of half of their time conducting reconnaissance. Thus,
any network defensive measures capable of preventing, detecting, or otherwise mitigating
reconnaissance scans may be of great importance. One mechanism growing in popularity is moving
target defense which is a technique to move services around on a network. In doing so, the value
imparted by reconnaissance is reduced since services are not in the same network location later on.
However, the literature does not indicate what the connectivity performance requirements may be for
moved services. As a result, new connection attempts may timeout as a service is moving or has recently
moved. Thus, we conducted a series of experiments were designed to test the connectivity performance
thresholds of a common network service, SSH. The experimental environment consisted of three host
systems. One host served as the SSH client, one served as a SSH host, while the third functioned as a
firewall separating the two other hosts. The experiments included three broad phases: first, an intentional
failure, followed by a normal connection, and then a connection attempt with IP masquerading enabled
during the attempt.
Reconnaissance is a standard prelude to cyber attacks. Such activity normally constitutes using a
software tool to scan networks for available systems and, more specifically, connectable services on
such systems. Even in the event such services are not vulnerable, attackers may glean critical
information which can inform future operations. The scope of this problem is not trivial- existing
research suggests cyber criminals spend upwards of half of their time conducting reconnaissance. Thus,
any network defensive measures capable of preventing, detecting, or otherwise mitigating
reconnaissance scans may be of great importance. One mechanism growing in popularity is moving
target defense which is a technique to move services around on a network. In doing so, the value
imparted by reconnaissance is reduced since services are not in the same network location later on.
However, the literature does not indicate what the connectivity performance requirements may be for
moved services. As a result, new connection attempts may timeout as a service is moving or has recently
moved. Thus, we conducted a series of experiments were designed to test the connectivity performance
thresholds of a common network service, SSH. The experimental environment consisted of three host
systems. One host served as the SSH client, one served as a SSH host, while the third functioned as a
firewall separating the two other hosts. The experiments included three broad phases: first, an intentional
failure, followed by a normal connection, and then a connection attempt with IP masquerading enabled
during the attempt.

Modeling and Algorithm Development for Adaptive Adversarial AI for Complex
Autonomy
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4006
Jessica L. Brown, Timothy C Havens, Department of Computer Science, Michigan Technological
University ,1400 Townsend Drive, Houghton MI 49931.
Jessica Brown
As autonomous vehicles (AVs) advance, there’ll be an increase in utilization for military applications.
AVs use passive and active sensors to image their environment, which are either used alone or fused
together to accomplish the basic mobile autonomy tasks. Despite the advantages of fully autonomous
AVs, their cybersecurity is a pertinent concern. Malfunctions or malfeasance could have devastating
consequences, including losses of life and infrastructure. In order to reduce this risk, Michigan
Technological University, University of Missouri, and US Army ERDC are collaborating. In a 4-year
project, this team will provide a qualitative and quantitative analysis of different methods for disrupting
the sensing capability of AVs and then develop more robust algorithms to prevent these disruptions.
We have begun by investigating ways that YOLO (deep network object detection) can be disrupted.
The technique used is to create object perturbations that cause misclassification. Using pixelation and
noise generation, we’ve been able to illustrate an experiment with obscuration of a ‘fork’ class of
objects. This demonstration shows that even slight pixelation or addition of noise to the fork does in fact
significantly degrade detection performance. Objects of more military-relevance are being considered
for further experiments, such as people, street signs, and vehicles.
In upcoming months, simulations will begin using AirSim. A variety of experiments will be conducted,
including: following a wall, approaching a forked path, and other situations that AVs would regularly
encounter. Upon completion, the same experiments will be conducted in a controlled maze
environment. Then, the next step is to assess and evaluate the data. The variety of LIDAR and image
attacks will be tested to see if they affect the experiment outcomes, and if so by how much. Through
this process, potential threats to AVs will be identified. From this stage, experiments will begin
focusing on attack prevention.
As autonomous vehicles (AVs) advance, there’ll be an increase in utilization for military applications.
AVs use passive and active sensors to image their environment, which are either used alone or fused
together to accomplish the basic mobile autonomy tasks. Despite the advantages of fully autonomous
AVs, their cybersecurity is a pertinent concern. Malfunctions or malfeasance could have devastating
consequences, including losses of life and infrastructure. In order to reduce this risk, Michigan
Technological University, University of Missouri, and US Army ERDC are collaborating. In a 4-year
project, this team will provide a qualitative and quantitative analysis of different methods for disrupting
the sensing capability of AVs and then develop more robust algorithms to prevent these disruptions.
We have begun by investigating ways that YOLO (deep network object detection) can be disrupted.
The technique used is to create object perturbations that cause misclassification. Using pixelation and
noise generation, we’ve been able to illustrate an experiment with obscuration of a ‘fork’ class of
objects. This demonstration shows that even slight pixelation or addition of noise to the fork does in fact
significantly degrade detection performance. Objects of more military-relevance are being considered
for further experiments, such as people, street signs, and vehicles.
In upcoming months, simulations will begin using AirSim. A variety of experiments will be conducted,
including: following a wall, approaching a forked path, and other situations that AVs would regularly

encounter. Upon completion, the same experiments will be conducted in a controlled maze
environment. Then, the next step is to assess and evaluate the data. The variety of LIDAR and image
attacks will be tested to see if they affect the experiment outcomes, and if so by how much. Through
this process, potential threats to AVs will be identified. From this stage, experiments will begin
focusing on attack prevention.

Multiparametric Radiomics for Predicting the Aggressiveness of Papillary Thyroid
Carcinoma Using Hyperspectral Images
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4056
Names of Authors: Ka’Toria Edwards [1], Martin Halicek [1], James V. Little [2], Amy Y. Chen [3],
Baowei Fei [1,4].* Faculty Mentor: Baowei Fei Department, Institution and Institutional Address with
Zip: [1] Department of Bioengineering, University of Texas at Dallas, Richardson, TX 75081 [2]
Department of Pathology and Laboratory Medicine, Emory University School of Medicine, Atlanta, GA
30322 [3] Department of Otolaryngology, Emory University School of Medicine, Atlanta, GA 30322 [4]
Department of Radiology, The University of Texas Southwestern Medical Center, Dallas, TX 75390
*E-mail: bfei@utdallas.edu, website: https://fei-lab.org
Ka'Toria Edwards
Papillary thyroid carcinoma (PTC) is primarily treated by surgical resection. During surgery, surgeons
often need intraoperative frozen analysis and pathologic consultation in order to detect PTC. In some
cases pathologists cannot determine if the tumor is aggressive until the operation has been completed. In
this work, we have taken tumor classification a step further by determining the tumor aggressiveness of
fresh surgical specimens. We employed hyperspectral imaging (HSI) in combination with
multiparametric radiomic features to complete this task. The study cohort includes 72 ex-vivo tissue
specimens from 44 patients with pathology-confirmed PTC. A total of 67 features were extracted from
this data. Using machine learning classification methods, we were able to achieve an AUC of 0.85. Our
study shows that hyperspectral imaging and multiparametric radiomic features could aid in the
pathological detection of tumor aggressiveness using fresh surgical spemens obtained during surgery.
Papillary thyroid carcinoma (PTC) is primarily treated by surgical resection. During surgery, surgeons
often need intraoperative frozen analysis and pathologic consultation in order to detect PTC. In some
cases pathologists cannot determine if the tumor is aggressive until the operation has been completed. In
this work, we have taken tumor classification a step further by determining the tumor aggressiveness of
fresh surgical specimens. We employed hyperspectral imaging (HSI) in combination with
multiparametric radiomic features to complete this task. The study cohort includes 72 ex-vivo tissue
specimens from 44 patients with pathology-confirmed PTC. A total of 67 features were extracted from
this data. Using machine learning classification methods, we were able to achieve an AUC of 0.85. Our
study shows that hyperspectral imaging and multiparametric radiomic features could aid in the
pathological detection of tumor aggressiveness using fresh surgical spemens obtained during surgery.

Musical Transposition Directly from Audio with Deep Recurrent Neural Networks
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4046
Parker Carlson, Dr. Patrick Donnelly, Department of Electrical Engineering and Computer Science,
Oregon State University, Corvallis, OR, 97331

Parker Carlson
Music transposition is a relatively unexplored area of audio deep learning which has many potential
applications ranging from musical production to medical uses. Whereas recent research in the field has
been primarily focused on speech synthesis and music composition, we explore using deep learning to
automatically transpose audio. This system increases the pitch and respective harmonics of a given
sound by one octave, remapping the sound. Modelling audio with neural networks remains a challenging
task due to both the information density of audio signals, exceeding 16000 samples per second, as well
as the necessity to retain both local and global structure (micro- and macro-timing). Current systems that
model raw-audio are autoregressive and limited to generating audio one sample at a time, which is
prohibitively slow. Thus we investigate the use of deep recurrent neural networks to develop a system
that runs quickly, while retaining the original timbre (tone color) and introducing minimal noise. We
take batches of raw audio as input to a neural network designed to learn encodings of pitch and
timbre.These encodings are then used to generate audio that has been shifted up in pitch while
maintaining the perception of the music’s timbre. Our model remaps monophonic and polyphonic
sounds to a different pitch significantly faster than current autoregressive methods. This is a first step in
research aimed towards improving music perception in cochlear implant listeners by creating
personalized sound profiles to better approximate frequency mappings of their surgical implant. The
present research provides a foundation to enable future clinical trials on the use of deep learning to
improve music perception for cochlear-implant individuals.
Music transposition is a relatively unexplored area of audio deep learning which has many potential
applications ranging from musical production to medical uses. Whereas recent research in the field has
been primarily focused on speech synthesis and music composition, we explore using deep learning to
automatically transpose audio. This system increases the pitch and respective harmonics of a given
sound by one octave, remapping the sound. Modelling audio with neural networks remains a challenging
task due to both the information density of audio signals, exceeding 16000 samples per second, as well
as the necessity to retain both local and global structure (micro- and macro-timing). Current systems that
model raw-audio are autoregressive and limited to generating audio one sample at a time, which is
prohibitively slow. Thus we investigate the use of deep recurrent neural networks to develop a system
that runs quickly, while retaining the original timbre (tone color) and introducing minimal noise. We
take batches of raw audio as input to a neural network designed to learn encodings of pitch and
timbre.These encodings are then used to generate audio that has been shifted up in pitch while
maintaining the perception of the music’s timbre. Our model remaps monophonic and polyphonic
sounds to a different pitch significantly faster than current autoregressive methods. This is a first step in
research aimed towards improving music perception in cochlear implant listeners by creating
personalized sound profiles to better approximate frequency mappings of their surgical implant. The
present research provides a foundation to enable future clinical trials on the use of deep learning to
improve music perception for cochlear-implant individuals.

Music-enhanced Data Tables: A New Way of Experiencing Data Presentations
Computer Science - Time: Tue 5:00pm-6:00pm - Session Number: 815
Angel Bermudez, Shamima Yasmin, Department of Computer Science and Electrical Engineering,
Eastern Washington University, 526 5th St, Cheney, WA 99004
Angel Bermudez
A multisensory application incorporates multiple senses, i.e., audio, vision, and touch. Incorporating
multiple senses in a unimodal visual presentation can make the overall environment immersive and

engaging. In data visualization applications such as heatmap-based presentations, bars are color-coded;
variables are represented in terms of colors. In a 3D heatmap, bars can be depth-enhanced according to
the values of variables. Hence, in a 3D heatmap, bars are of different heights which can be compared
with the keyboard of a piano or other musical instruments. Music is essential to humans; it makes us
happy. This research aims to incorporate music in data presentations; as users’ hands navigate a heatmap
via the touch-screen of a laptop, ipad, or similar device, the heatmap will be sonified. Depths of bars in a
heatmap are extracted as users’ hands navigate it. This facilitates playing a particular song or music with
different pitches the same way heatmaps are color coded or depth-enhanced in visual presentations. The
tonal variations will be performed by mapping to values of variables, which will vary depending on the
data range. A music-enhanced data table can make data accessible to the blind and visually impaired
(BVI). In addition, users will be able to upload music or songs of their choice. The aim of this research
is to investigate how a visual presentation can be successfully represented by popular music. In the basic
application, sound waves will be mapped to data heights. While navigating from one bar to the other,
smooth transition of sound waves will be ensured which may necessitate representing bars with waves
of varying amplitudes instead of traditional rectangular bars. The overall approach will be further
explored in mapping music to functionally defined 3D models. The same approach will be explored in
relaxation therapy via incorporating music into different visual presentations.
A multisensory application incorporates multiple senses, i.e., audio, vision, and touch. Incorporating
multiple senses in a unimodal visual presentation can make the overall environment immersive and
engaging. In data visualization applications such as heatmap-based presentations, bars are color-coded;
variables are represented in terms of colors. In a 3D heatmap, bars can be depth-enhanced according to
the values of variables. Hence, in a 3D heatmap, bars are of different heights which can be compared
with the keyboard of a piano or other musical instruments. Music is essential to humans; it makes us
happy. This research aims to incorporate music in data presentations; as users’ hands navigate a heatmap
via the touch-screen of a laptop, ipad, or similar device, the heatmap will be sonified. Depths of bars in a
heatmap are extracted as users’ hands navigate it. This facilitates playing a particular song or music with
different pitches the same way heatmaps are color coded or depth-enhanced in visual presentations. The
tonal variations will be performed by mapping to values of variables, which will vary depending on the
data range. A music-enhanced data table can make data accessible to the blind and visually impaired
(BVI). In addition, users will be able to upload music or songs of their choice. The aim of this research
is to investigate how a visual presentation can be successfully represented by popular music. In the basic
application, sound waves will be mapped to data heights. While navigating from one bar to the other,
smooth transition of sound waves will be ensured which may necessitate representing bars with waves
of varying amplitudes instead of traditional rectangular bars. The overall approach will be further
explored in mapping music to functionally defined 3D models. The same approach will be explored in
relaxation therapy via incorporating music into different visual presentations.

Non-Emergency Response Time Prediction using Deep Learning
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 3673
Jillian Magyar and Adita Kulkarni, Department of Computing Sciences, SUNY Brockport, 350 New
Campus Dr, Brockport NY 14420
Jillian Magyar
Resource allocation for management of non-emergency incidents is an important problem that needs to
be addressed for smooth functioning of cities. In this work, we investigate how long it takes to resolve
non-emergency requests in cities, which enables efficient resource planning for future incidents. Prior
work related to non-emergency incidents use simple models like gradient boosting regression, random

forests and gaussian conditional random fields for solving prediction problems, that do not effectively
capture the complex dependencies in the data. In contrast to the previous work, we design a deep
learning based model that captures the complex underlying pattern in the data and accurately predicts
future response time for non-emergency requests based on historical data. Our model is an
encoder-decoder sequence-to-sequence Long-Short Term Memory (LSTM) based Recurrent Neural
Network (RNN). We perform extensive experiments on the publicly available NYC 311 service requests
provided by NYC Open Data. We effectively preprocess the data to deal with missing values and
outliers since it makes the prediction task challenging. We use Root Mean Squared Error (RMSE) and
Mean Absolute Error (MAE) as our performance metrics. We anticipate that our LSTM based model
accurately predicts the future response times with minimum RMSE and MAE values.
Resource allocation for management of non-emergency incidents is an important problem that needs to
be addressed for smooth functioning of cities. In this work, we investigate how long it takes to resolve
non-emergency requests in cities, which enables efficient resource planning for future incidents. Prior
work related to non-emergency incidents use simple models like gradient boosting regression, random
forests and gaussian conditional random fields for solving prediction problems, that do not effectively
capture the complex dependencies in the data. In contrast to the previous work, we design a deep
learning based model that captures the complex underlying pattern in the data and accurately predicts
future response time for non-emergency requests based on historical data. Our model is an
encoder-decoder sequence-to-sequence Long-Short Term Memory (LSTM) based Recurrent Neural
Network (RNN). We perform extensive experiments on the publicly available NYC 311 service requests
provided by NYC Open Data. We effectively preprocess the data to deal with missing values and
outliers since it makes the prediction task challenging. We use Root Mean Squared Error (RMSE) and
Mean Absolute Error (MAE) as our performance metrics. We anticipate that our LSTM based model
accurately predicts the future response times with minimum RMSE and MAE values.

Open Sesame - Validation of Port Knock Sequence Generation
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4010
Kyle Wiseman, Dr. Jason M. Pittman, Department of Computer Science, High Point University, 1
University Parkway, High Point, NC 27268
Kyle Wiseman
Computers connected to a network such as the internet are apt to be attacked. This is a consequence of
having open and discoverable services. While some such services must be public as is the case with web
or email, remote access is a necessary risk in the modern telecommuting gestalt. Of course, one way to
prevent this scenario is by not exposing services in the first place. A computer without available services
is not very useful though. Fortunately, such an extreme is not necessary due to port knocking. Port
knocking is a technology which keeps services concealed until a client sends a specially crafted
communication sequence or knock. The literature demonstrates a plethora of port knocking models and
implementations. Furthermore, research shows all port knocking methodologies are susceptible to
having the knock sequence eavesdropped or captured. The eavesdropping and capturing are made
possible because knock sequences are static. That is, the same sequence is repeated. For that reason, this
work proposes a novel port knocking algorithm which employs dynamic password generation to achieve
stochastic port sequences. By using non-repeating, non-predictable port knocks, the chance of having the
port knock sequence observed ought to be dramatically reduced. To that end, we provide preliminary
experimental results as validation of algorithm effectiveness in comparison to existing data on detecting
traditional port knocking.

Computers connected to a network such as the internet are apt to be attacked. This is a consequence of
having open and discoverable services. While some such services must be public as is the case with web
or email, remote access is a necessary risk in the modern telecommuting gestalt. Of course, one way to
prevent this scenario is by not exposing services in the first place. A computer without available services
is not very useful though. Fortunately, such an extreme is not necessary due to port knocking. Port
knocking is a technology which keeps services concealed until a client sends a specially crafted
communication sequence or knock. The literature demonstrates a plethora of port knocking models and
implementations. Furthermore, research shows all port knocking methodologies are susceptible to
having the knock sequence eavesdropped or captured. The eavesdropping and capturing are made
possible because knock sequences are static. That is, the same sequence is repeated. For that reason, this
work proposes a novel port knocking algorithm which employs dynamic password generation to achieve
stochastic port sequences. By using non-repeating, non-predictable port knocks, the chance of having the
port knock sequence observed ought to be dramatically reduced. To that end, we provide preliminary
experimental results as validation of algorithm effectiveness in comparison to existing data on detecting
traditional port knocking.

Optimization Method on Programs Using Dependency Analysis and Loop Peeling
Transformations
Computer Science - Time: Mon 4:30pm-5:30pm - Session Number: 345
Assya Sellak, Dr. Clèment Aubert, School of Computer and Cyber Sciences, Augusta University, 1120
15th St, Augusta, GA 30912
Assya Sellak
Computer programs are written using high-level languages that are unable to be directly executed by
computers. Therefore, the program must be translated into machine-code using compilers. Compilers
perform a series of program transformation and optimizations to improve memory usage and reduce the
run time of the program execution. Programs consist of commands and statements such as conditionals
and loops. Loops are a powerful tool for programmers used to repeatedly run a sequence of commands
until a specified condition is met. However, when used carelessly, loops can lead to never-halting or
extremely slow programs. Loops can contain commands that perform unneeded residual operations
instead of only being executed when necessary. This excessive performance results in an avoidable
increase in runtime which may arise either because of the programmer or other automatic
transformations. Detecting which operations could have been performed fewer times than the loop
requires is complex, but some optimizations try to detect this and extract portions of code that only
needed to run once and successively move commands that need to run more than once, but not as times
as the loop runs. Thanks to quasi-interpretation (Rubiano & Moyen, Loop Quasi-Invariant Chunk
Motion 2017) coming from Implicit Computational Complexity, new ways of detecting invariant
sequences of commands inside loops have been developed. We extend this work along two axes: 1.We
allow for more structures, including for, do...while, loops with break, to be transformed. 2. By analyzing
the dependencies within the loop, we hope to allow for some parallel optimization. This allows to
consider more programs and potentially significantly speed-up programs that are distributed, i.e.,
executed in parallel on multiple computers. In addition, we guarantee that the transformation preserves
the program behavior by proving the optimized program is functionally equivalent to the original.
Computer programs are written using high-level languages that are unable to be directly executed by
computers. Therefore, the program must be translated into machine-code using compilers. Compilers
perform a series of program transformation and optimizations to improve memory usage and reduce the

run time of the program execution. Programs consist of commands and statements such as conditionals
and loops. Loops are a powerful tool for programmers used to repeatedly run a sequence of commands
until a specified condition is met. However, when used carelessly, loops can lead to never-halting or
extremely slow programs. Loops can contain commands that perform unneeded residual operations
instead of only being executed when necessary. This excessive performance results in an avoidable
increase in runtime which may arise either because of the programmer or other automatic
transformations. Detecting which operations could have been performed fewer times than the loop
requires is complex, but some optimizations try to detect this and extract portions of code that only
needed to run once and successively move commands that need to run more than once, but not as times
as the loop runs. Thanks to quasi-interpretation (Rubiano & Moyen, Loop Quasi-Invariant Chunk
Motion 2017) coming from Implicit Computational Complexity, new ways of detecting invariant
sequences of commands inside loops have been developed. We extend this work along two axes: 1.We
allow for more structures, including for, do...while, loops with break, to be transformed. 2. By analyzing
the dependencies within the loop, we hope to allow for some parallel optimization. This allows to
consider more programs and potentially significantly speed-up programs that are distributed, i.e.,
executed in parallel on multiple computers. In addition, we guarantee that the transformation preserves
the program behavior by proving the optimized program is functionally equivalent to the original.

Paintings Come Alive: A New Way of Experiencing Masterpieces
Computer Science - Time: Wed 12:00pm-1:00pm - Session Number: 914
Zane Chalich and Shamima Yasmin, Computer Science, Eastern Washington University, 526 5th St,
Cheney, WA 99004
Zane Chalich
In traditional art museums, masterpieces are hung on the walls. Visitors wander around art galleries to
view artworks from afar. Each masterpiece has a vibrant past, history, and culture associated with it.
However, lack of immersion in the traditional display of artwork fails to carry art lovers to the distant
time and space to appreciate masterpieces to the fullest. This research proposes a new way of
experiencing artwork that can be truly engaging to visitors. The research started with building virtual
floral parks and gardens to facilitate physical realization. The digital design of landscape uses
‘instancing’, a widely used technique in 3D programming for drawing multiple copies of an object with
a single drawing command. Instancing is very effective in drawing greeneries, i.e., grass fields, flower
gardens, and so on. Fractals have been used for drawing trees which have been combined with
instancing for generating forests full of trees. Later, BulletPhysics has been integrated to simulate events
depicted in the paintings to integrate graphics with physics. For example, fruits falling from trees should
incorporate mass, velocity, and gravity of free-falling objects in addition to detecting collision with the
ground. The “Paintings Come Alive” project currently focuses on simulating nature, such as apple
picking season when apples fall on the ground every now and then. An apple orchard during the apple
picking season has been simulated by combining instancing and fractals with BulletPhysics from an
existing painting. This research proposes simulated versions of masterpieces to be displayed beside
original masterpieces in art museums to enrich visitors’ experience in artwork appreciation. Thus, this
project aims to simulate existing masterpieces of famous artists so that art lovers can explore artworks in
an immersive environment.
In traditional art museums, masterpieces are hung on the walls. Visitors wander around art galleries to
view artworks from afar. Each masterpiece has a vibrant past, history, and culture associated with it.
However, lack of immersion in the traditional display of artwork fails to carry art lovers to the distant
time and space to appreciate masterpieces to the fullest. This research proposes a new way of

experiencing artwork that can be truly engaging to visitors. The research started with building virtual
floral parks and gardens to facilitate physical realization. The digital design of landscape uses
‘instancing’, a widely used technique in 3D programming for drawing multiple copies of an object with
a single drawing command. Instancing is very effective in drawing greeneries, i.e., grass fields, flower
gardens, and so on. Fractals have been used for drawing trees which have been combined with
instancing for generating forests full of trees. Later, BulletPhysics has been integrated to simulate events
depicted in the paintings to integrate graphics with physics. For example, fruits falling from trees should
incorporate mass, velocity, and gravity of free-falling objects in addition to detecting collision with the
ground. The “Paintings Come Alive” project currently focuses on simulating nature, such as apple
picking season when apples fall on the ground every now and then. An apple orchard during the apple
picking season has been simulated by combining instancing and fractals with BulletPhysics from an
existing painting. This research proposes simulated versions of masterpieces to be displayed beside
original masterpieces in art museums to enrich visitors’ experience in artwork appreciation. Thus, this
project aims to simulate existing masterpieces of famous artists so that art lovers can explore artworks in
an immersive environment.

Precipitation Prediction Using Multiple AI Approaches
Computer Science - Time: Wed 12:00pm-1:00pm - Session Number: 913
Timothy Haskins, Emma Doyle, Reid Hoffmeier, and Ning Yu, Department of Computer Science, SUNY
Brockport, 350 New Campus Drive, Brockport NY 14420
Timothy Haskins
Humanity has been recording weather data and attempting to predict it for thousands of years. As a
result, there is a plethora of weather data and even more ways to express that data. This project aims to
take advantage of the availability of that data and modern AI to determine the best combination of data
expression and algorithm for predicting if the accumulated precipitation for Rochester, NY will be
greater than zero inches for a given day. Based on the research of similar projects, the accuracy goal for
this project is above 70%. Ten years of daily weather data were calculated from weather stations in and
around Rochester, NY. The data describes the distribution of different measurements such as wind
speed, temperature, dew point, relative humidity, and wind direction for a given day. Multiple versions
of the data are derived from the original dataset. There are purely categorical versions, purely
quantitative versions, and hybrids of the two pure sets. There are also versions of the data that have been
normalized with different normalization methods and some that are not normalized at all. Each of these
different data expressions are run through different algorithms to determine which works best for each
expression. The algorithms used in this project are: K-Nearest Neighbor, Deep Neural Net, Wide Neural
Net, Deep and Wide Neural Net, SVM, LSTM, and Transformers. For all of the different versions of
data, each is split into a training set and a testing set. The training set is 80% and the testing set is 20%
of the data for each set. After an algorithm has been trained or fit to the training sample of the set, it is
then set to predict the precipitation category for the test set and compared to the known precipitation to
calculate accuracy.
Humanity has been recording weather data and attempting to predict it for thousands of years. As a
result, there is a plethora of weather data and even more ways to express that data. This project aims to
take advantage of the availability of that data and modern AI to determine the best combination of data
expression and algorithm for predicting if the accumulated precipitation for Rochester, NY will be
greater than zero inches for a given day. Based on the research of similar projects, the accuracy goal for
this project is above 70%. Ten years of daily weather data were calculated from weather stations in and

around Rochester, NY. The data describes the distribution of different measurements such as wind
speed, temperature, dew point, relative humidity, and wind direction for a given day. Multiple versions
of the data are derived from the original dataset. There are purely categorical versions, purely
quantitative versions, and hybrids of the two pure sets. There are also versions of the data that have been
normalized with different normalization methods and some that are not normalized at all. Each of these
different data expressions are run through different algorithms to determine which works best for each
expression. The algorithms used in this project are: K-Nearest Neighbor, Deep Neural Net, Wide Neural
Net, Deep and Wide Neural Net, SVM, LSTM, and Transformers. For all of the different versions of
data, each is split into a training set and a testing set. The training set is 80% and the testing set is 20%
of the data for each set. After an algorithm has been trained or fit to the training sample of the set, it is
then set to predict the precipitation category for the test set and compared to the known precipitation to
calculate accuracy.

Predicting Drug-Gene Interactions Via Graph Structure
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 508
Kayla Bennett and Jeff Kinne, Department of Mathematics and Computer Science, Indiana State
University, 424 North 7th Street, Terre Haute IN 47809 Zachary Abrams, Department of Biomedical
Informatics, Wexner Medical Center, The Ohio State University, 1585 Neil Ave, Columbus, OH 43210
Kayla Bennett
Understanding how genes and drugs interact is critical to developing new therapies to treat and care for
patients. Many drugs participate in interactions which have not yet been identified, which may hold
clues to important novel therapies. To predict unknown interactions between known genes and druglike
molecules, we are using a link prediction classifier as well as multiple publicly available datasets. The
data was collected from the BioGRID and dgiDB databases. These two databases aggregate many
currently known gene-gene and drug-gene interaction pairs. This provides us with a gold standard to
train and test our link prediction classifier. We generate feature vectors representing links using the
node2vec graph representation algorithm. Node2vec generates vectors to represent nodes in a network
based on random walks about the network. We generate a network with two node types, drugs and
genes, by drawing edges from BioGRID and dgiDB to seed the network. Our network consists of 6,271
drugs and 25,745 genes. We train a logistic regression model to classify gene-drug pairs as interactions
or non-interactions. Our model has achieved an AUC score of .878, and our model predicts several
potential interactions related to the central nervous system and the GABA receptor pathway. In the
future, we plan to explore these novel drug-gene interactions more thoroughly, using wetlab experiments
to validate our current computational findings.
Understanding how genes and drugs interact is critical to developing new therapies to treat and care for
patients. Many drugs participate in interactions which have not yet been identified, which may hold
clues to important novel therapies. To predict unknown interactions between known genes and druglike
molecules, we are using a link prediction classifier as well as multiple publicly available datasets. The
data was collected from the BioGRID and dgiDB databases. These two databases aggregate many
currently known gene-gene and drug-gene interaction pairs. This provides us with a gold standard to
train and test our link prediction classifier. We generate feature vectors representing links using the
node2vec graph representation algorithm. Node2vec generates vectors to represent nodes in a network
based on random walks about the network. We generate a network with two node types, drugs and
genes, by drawing edges from BioGRID and dgiDB to seed the network. Our network consists of 6,271
drugs and 25,745 genes. We train a logistic regression model to classify gene-drug pairs as interactions
or non-interactions. Our model has achieved an AUC score of .878, and our model predicts several

potential interactions related to the central nervous system and the GABA receptor pathway. In the
future, we plan to explore these novel drug-gene interactions more thoroughly, using wetlab experiments
to validate our current computational findings.

Predicting the Spread of Covid-19 with Neural Networks
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4036
Isaac Boyd, Kieran Ringle, David Hedges, Bradley M. Whitaker, Montana State University Electrical
and Computer Engineering Department
Isaac Boyd, Kieran Ringel
In late 2019 SARS-CoV-2 (COVID-19) was exposed to the public. Since the preliminary Chinese
outbreak, the virus has spread to the level of a worldwide pandemic. Attempts to contain the virus and
mitigate its effects have been hampered by its easy transmissibility. Therefore, it has become necessary
for government policymakers as well as healthcare organization policymakers to know where
COVID-19 will spread to next so they can prepare for hospitalizations and try to avoid outbreaks. In
recent years, Convolutional Neural Networks (CNNs) have been successful in tracking diseases. A
study on Tuberculosis in 2019 showed that by using a CNN to analyze image data the team could
diagnose a patient with tuberculosis with an accuracy of 96.63%. The benefit of using this machine
learning technique is that a large array of data, static and time-varying, can be composed into a more
usable and holistic model. In this research, we will develop a model using CNNs to track and forecast
the regional spread of COVID-19. In our model, we will strive to utilize static variables through Keras’s
functional application programming interface. This will allow us to take a multivariable input and
convert our time-varying data into a model biased by the static traits of individual regions. We also plan
to implement a binary classifier to account for skewed data in rural areas where daily case counts are
often near zero and infection rates are lower. This model will be used to predict hospitalizations as well
as future outbreaks on a county by county basis for Montana, Wyoming, South Dakota, North Dakota,
and Idaho.
In late 2019 SARS-CoV-2 (COVID-19) was exposed to the public. Since the preliminary Chinese
outbreak, the virus has spread to the level of a worldwide pandemic. Attempts to contain the virus and
mitigate its effects have been hampered by its easy transmissibility. Therefore, it has become necessary
for government policymakers as well as healthcare organization policymakers to know where
COVID-19 will spread to next so they can prepare for hospitalizations and try to avoid outbreaks. In
recent years, Convolutional Neural Networks (CNNs) have been successful in tracking diseases. A
study on Tuberculosis in 2019 showed that by using a CNN to analyze image data the team could
diagnose a patient with tuberculosis with an accuracy of 96.63%. The benefit of using this machine
learning technique is that a large array of data, static and time-varying, can be composed into a more
usable and holistic model. In this research, we will develop a model using CNNs to track and forecast
the regional spread of COVID-19. In our model, we will strive to utilize static variables through Keras’s
functional application programming interface. This will allow us to take a multivariable input and
convert our time-varying data into a model biased by the static traits of individual regions. We also plan
to implement a binary classifier to account for skewed data in rural areas where daily case counts are
often near zero and infection rates are lower. This model will be used to predict hospitalizations as well
as future outbreaks on a county by county basis for Montana, Wyoming, South Dakota, North Dakota,
and Idaho.

Privacy Perceptions of Users of At-home DNA Testing
Computer Science - Time: Mon 3:00pm-4:00pm - Session Number: 211
Khadija Baig, Reham Mohamed, Anna-Lena Theus, Sonia Chiasson, School of Computer Science,
Carleton University, 1125 Colonel By Dr, Ottawa, ON K1S 5B6, Canada
Khadija Baig
At-home DNA testing enables individuals to gain ancestry and health information, and connect with
others who share their DNA. Associated databases have been used in police investigations to solve
cases, and by pharmaceutical companies to develop medication. The media has also reported genetic
discrimination against individuals and has discussed potential discrimination by insurance companies or
immigration officials. Previous research has identified reasons behind DNA-testing, but whether users
understand the associated privacy risks remains unclear. Do users have reasonable mental models of
how these systems work? Do users have privacy concerns? What do they understand as the benefits and
risks involved? We conducted a study with 27 users of at-home DNA tests to address these questions.
Each participant completed an interview and questionnaire. We asked about: perceived and desired data
(i) use, (ii) management, (iii) sharing, and (iv) controls. We conducted quantitative analysis of the
questionnaire data and thematic analysis of the interviews. We found that many users have inconsistent
or incomplete mental models. Several have “no idea” for how long their data is kept, or what happens to
it after processing. Users equate their DNA data to other types of personal data (e.g., browser cookies),
and generally feel secure because “nothing bad has happened yet”. Most dismissed privacy concerns or
had not considered privacy when making a choice. Those who did consider privacy often set aside their
concerns to achieve their primary goal (e.g., genealogy research). Many ignored the privacy of others
who share their DNA; it had either never occurred to them, or they justified that the benefits outweighed
the risks. Despite this, users desired clarity and total transparency from the companies regarding data
practices. They also wanted the ability to control their data. We discuss the implications of our findings
and proposed future work.
At-home DNA testing enables individuals to gain ancestry and health information, and connect with
others who share their DNA. Associated databases have been used in police investigations to solve
cases, and by pharmaceutical companies to develop medication. The media has also reported genetic
discrimination against individuals and has discussed potential discrimination by insurance companies or
immigration officials. Previous research has identified reasons behind DNA-testing, but whether users
understand the associated privacy risks remains unclear. Do users have reasonable mental models of
how these systems work? Do users have privacy concerns? What do they understand as the benefits and
risks involved? We conducted a study with 27 users of at-home DNA tests to address these questions.
Each participant completed an interview and questionnaire. We asked about: perceived and desired data
(i) use, (ii) management, (iii) sharing, and (iv) controls. We conducted quantitative analysis of the
questionnaire data and thematic analysis of the interviews. We found that many users have inconsistent
or incomplete mental models. Several have “no idea” for how long their data is kept, or what happens to
it after processing. Users equate their DNA data to other types of personal data (e.g., browser cookies),
and generally feel secure because “nothing bad has happened yet”. Most dismissed privacy concerns or
had not considered privacy when making a choice. Those who did consider privacy often set aside their
concerns to achieve their primary goal (e.g., genealogy research). Many ignored the privacy of others
who share their DNA; it had either never occurred to them, or they justified that the benefits outweighed
the risks. Despite this, users desired clarity and total transparency from the companies regarding data
practices. They also wanted the ability to control their data. We discuss the implications of our findings
and proposed future work.

Productivity Playlist: Interpolating a Musical Path Between Emotions using a KNN
Algorithm
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4045
Shaurya Gaur and Dr. Patrick Donnelly, School of Electrical Engineering and Computer Science,
Oregon State University, 1500 SW Chandler Ave, Bend OR 97702.
Shaurya Gaur
We listen to music for enjoyment, distraction, joy, or comfort. The emotions we derive from music
listening can have a strong effect on our focus, and therefore our attention and productivity. Although
many people often listen to music while they work to help focus, the order and type of music that plays
from randomized user libraries is not usually optimized to steer users towards productivity, and can
often serve as a distraction instead. In this project, our goal is to design an intelligent playlist that
automatically adjusts the music playing based on the measurements of the user’s attention and
productivity levels. Although previous affective music studies create playlists of songs with a similar
emotional state, our playlist creation algorithm is designed to take users on an emotional journey.
As a first step towards this goal, we identify a dataset of songs and their associated coordinates in the
Arousal-Valence circumplex model (a measure of affective positivity and intensity) and demonstrate the
ability to generate a dynamic playlist to bridge the emotional space between a given starting affective
state and a target affective state. We designed a K-Nearest Neighbors based intelligent algorithm to
interpolate between our starting and target affective states. The algorithm generates a path between two
emotional states, evaluating neighbors generated from a K-Nearest-Neighbors model using a cosine
similarity metric to choose songs. We found that our model was able to create a smooth playlist of songs
from the current affective state to the target destination affective state, creating a direct path through the
valence-arousal space. This work is a starting point for further research, as we look to implement ways
to integrate our system with facial recognition to examine the user’s emotional state.
We listen to music for enjoyment, distraction, joy, or comfort. The emotions we derive from music
listening can have a strong effect on our focus, and therefore our attention and productivity. Although
many people often listen to music while they work to help focus, the order and type of music that plays
from randomized user libraries is not usually optimized to steer users towards productivity, and can
often serve as a distraction instead. In this project, our goal is to design an intelligent playlist that
automatically adjusts the music playing based on the measurements of the user’s attention and
productivity levels. Although previous affective music studies create playlists of songs with a similar
emotional state, our playlist creation algorithm is designed to take users on an emotional journey.
As a first step towards this goal, we identify a dataset of songs and their associated coordinates in the
Arousal-Valence circumplex model (a measure of affective positivity and intensity) and demonstrate the
ability to generate a dynamic playlist to bridge the emotional space between a given starting affective
state and a target affective state. We designed a K-Nearest Neighbors based intelligent algorithm to
interpolate between our starting and target affective states. The algorithm generates a path between two
emotional states, evaluating neighbors generated from a K-Nearest-Neighbors model using a cosine
similarity metric to choose songs. We found that our model was able to create a smooth playlist of songs
from the current affective state to the target destination affective state, creating a direct path through the
valence-arousal space. This work is a starting point for further research, as we look to implement ways
to integrate our system with facial recognition to examine the user’s emotional state.

RCytoGPS: an R Package for Reading and Visualizing Cytogenetics Data
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4023
Dwayne G. Tally1, Zachary B. Abrams2, Lynne V. Abruzzo3, and Kevin R. Coombes2, 1Department of
Biology, Indiana State University, Terre Haute, IN 47809 USA, 2Department of Biomedical Informatics,
Wexner Medical Center, The Ohio State University, Columbus, OH 43210 USA, 3Department of
Pathology, Wexner Medical Center, The Ohio State University, Columbus, OH 43210 USA
Dwayne Tally
Cytogenetics data, or karyotypes, are among the most common clinically used forms of genetic data.
Karyotypes are stored as standardized text strings using the International System for Human
Cytogenomic Nomenclature (ISCN). Historically, these data have not been used in large-scale
computational analyses due to limitations in the ISCN text format and structure. Recently developed
computational tools such as CytoGPS have enabled large-scale computational analyses of karyotype
data. However, the CytoGPS tool only parses and maps cytogenetic data; it does not help users analyze,
visualize, or interpret their data. Our presented research to address this problem resulted in the
development of RCytoGPS, a publicly available R package that takes JSON files generated from
CytoGPS.org and converts them into objects in R. The conversion results in a list containing five
elements: source, raw, frequency, size, and cytoband locations (CL). Source is a character vector that
holds the names of the input JSON files. Raw is a list of lists, one per input JSON file, containing the
binary loss gain fusion (LGF) matrix for all karyotypes and a status report flagging any karyotypes that
failed processing because of syntax errors. Frequency is a data frame summarizing the frequency of
losses, gains, or fusions at the level of cytogenetic bands. Size is the total number of processed clones,
since each karyotype can contain multiple clones. CL is a description of the cytoband locations
(chromosome name, start and end base pairs) in build GRCh38 of the human genome, along with
standard names of chromosome arms and cytogenetic bands. RCytoGPS can generate different
visualizations to help interpret results. These visualizations are known as idiograms and are based on the
frequency of cytogenetic events based on the LGF matrix. RCytoGPS streamlines the process of
performing large-scale karyotype analyses, thus advancing the field of computational cytogenetic
pathology.
Cytogenetics data, or karyotypes, are among the most common clinically used forms of genetic data.
Karyotypes are stored as standardized text strings using the International System for Human
Cytogenomic Nomenclature (ISCN). Historically, these data have not been used in large-scale
computational analyses due to limitations in the ISCN text format and structure. Recently developed
computational tools such as CytoGPS have enabled large-scale computational analyses of karyotype
data. However, the CytoGPS tool only parses and maps cytogenetic data; it does not help users analyze,
visualize, or interpret their data. Our presented research to address this problem resulted in the
development of RCytoGPS, a publicly available R package that takes JSON files generated from
CytoGPS.org and converts them into objects in R. The conversion results in a list containing five
elements: source, raw, frequency, size, and cytoband locations (CL). Source is a character vector that
holds the names of the input JSON files. Raw is a list of lists, one per input JSON file, containing the
binary loss gain fusion (LGF) matrix for all karyotypes and a status report flagging any karyotypes that
failed processing because of syntax errors. Frequency is a data frame summarizing the frequency of
losses, gains, or fusions at the level of cytogenetic bands. Size is the total number of processed clones,
since each karyotype can contain multiple clones. CL is a description of the cytoband locations
(chromosome name, start and end base pairs) in build GRCh38 of the human genome, along with
standard names of chromosome arms and cytogenetic bands. RCytoGPS can generate different
visualizations to help interpret results. These visualizations are known as idiograms and are based on the

frequency of cytogenetic events based on the LGF matrix. RCytoGPS streamlines the process of
performing large-scale karyotype analyses, thus advancing the field of computational cytogenetic
pathology.

Real-Time Mobility Assistance for the Legally Blind
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4062
Raunak Khaitan, Dr. Mohammad Habibur Rahman, Department of Computer Science and Mechanical
Engineering, University of Wisconsin - Milwaukee, Bolton Hall 192, P.O. Box 413, Milwaukee WI
53201-413
Raunak Khaitan
With increasing autonomous technology around us, this research aims at bringing vision to the legally
blind. We are currently using a rover to develop and test the technology. It uses ultrasonic waves to
detect objects at a certain distance and results in a five-bit sequence of 1/0 where 1 represents an object
on path and 0 represents a clear path forward. This five-bit sequence divides the forward 180 degrees
vision into five angles. This is done for both forward and backward motion of the rover. We are also
using a Light Detection and Ranging (LiDAR) sensor that maps the surrounding and in conjunction with
the rover inputs, it is capable of accurately detecting obstacles in the path. A webcam is used that
recognizes objects using neural nets and its implementation is in progress. The webcam along with the
machine learning model will be able of classifying objects as stationary and in motion and differentiate
particularities like if the traffic sign for the pedestrian is on or off. All of these technologies will be
integrated to provide a cohesive and holistic experience to the legally blind person to navigate on the
streets independently in real-time. The information will be converted in the form of audio commands
and fed to the user to follow them. The long-term perspective of the research is to eliminate every
assistive measure being currently used by blind people while navigating and shrink down the technology
to smart glasses that are both easy to wear and adapt and fashionable at the same time. Haptic and braille
language feedbacks are also a part of long-term ways to impart the sensory information to the user
seamlessly in real-time.
With increasing autonomous technology around us, this research aims at bringing vision to the legally
blind. We are currently using a rover to develop and test the technology. It uses ultrasonic waves to
detect objects at a certain distance and results in a five-bit sequence of 1/0 where 1 represents an object
on path and 0 represents a clear path forward. This five-bit sequence divides the forward 180 degrees
vision into five angles. This is done for both forward and backward motion of the rover. We are also
using a Light Detection and Ranging (LiDAR) sensor that maps the surrounding and in conjunction with
the rover inputs, it is capable of accurately detecting obstacles in the path. A webcam is used that
recognizes objects using neural nets and its implementation is in progress. The webcam along with the
machine learning model will be able of classifying objects as stationary and in motion and differentiate
particularities like if the traffic sign for the pedestrian is on or off. All of these technologies will be
integrated to provide a cohesive and holistic experience to the legally blind person to navigate on the
streets independently in real-time. The information will be converted in the form of audio commands
and fed to the user to follow them. The long-term perspective of the research is to eliminate every
assistive measure being currently used by blind people while navigating and shrink down the technology
to smart glasses that are both easy to wear and adapt and fashionable at the same time. Haptic and braille
language feedbacks are also a part of long-term ways to impart the sensory information to the user
seamlessly in real-time.

Research on Inclusiveness in Computer Science Education
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4022
Authors: Chigozie Ofodike, and Anibely Torres Faculty Mentors: Dr. Yulia Kumar, Dr. Jenny Li
Department: Computer Science Institution: Kean University Address: 1000 Morris Avenue, Union NJ,
07083
Chigozie Ofodike, Anibely Torres
We are building an online platform to teach artificial intelligence (AI) to high school and college
students interested in this area for the purpose of potentially getting a degree in computer science and
eventually becoming professionals in this field. In particular, we are focusing on the young females, as
our school is affiliated with The Women in Computing (NCWIT) non-profit organization and we are
strong supporters of Inclusiveness of females in computer science research.
Our faculty mentors have been involved in outreach, recruitment and mentorship of students from New
Jersey Schools for more than 10 years, but also teach AI to undergraduate and graduate students at Kean
University (Union, NJ). During the ongoing pandemic, the need for some sort of entity that could
replace the physical interaction between mentors and mentees became necessary and top priority.
We have built a website for that and on it, we deployed an AI game that allows users to interact with a
chatbot and observe it predicting several natural languages--the phenomena known as autocomplete.
Currently our bot allows for engagement with English, Spanish, German, and several others. We are
currently conducting AI focused research in many areas, some of which include sound and image
recognition, natural language processing, and a multitude of data science projects focusing on deep
learning and neural networks. Most are done with the use of the Python Programming Language and its
latest AI and Machine Learning libraries and frameworks.
We will continue to leverage the ever-growing potential of modern web development technologies to
boost the effectiveness of this web application. Future plans include: its deployment to Google’s Play
App Store, adding self-paced online AI courses and finally its maintenance and support. We have high
hopes that this site will have a positive impact on the lives of young women.
We are building an online platform to teach artificial intelligence (AI) to high school and college
students interested in this area for the purpose of potentially getting a degree in computer science and
eventually becoming professionals in this field. In particular, we are focusing on the young females, as
our school is affiliated with The Women in Computing (NCWIT) non-profit organization and we are
strong supporters of Inclusiveness of females in computer science research.
Our faculty mentors have been involved in outreach, recruitment and mentorship of students from New
Jersey Schools for more than 10 years, but also teach AI to undergraduate and graduate students at Kean
University (Union, NJ). During the ongoing pandemic, the need for some sort of entity that could
replace the physical interaction between mentors and mentees became necessary and top priority.
We have built a website for that and on it, we deployed an AI game that allows users to interact with a
chatbot and observe it predicting several natural languages--the phenomena known as autocomplete.
Currently our bot allows for engagement with English, Spanish, German, and several others. We are
currently conducting AI focused research in many areas, some of which include sound and image
recognition, natural language processing, and a multitude of data science projects focusing on deep
learning and neural networks. Most are done with the use of the Python Programming Language and its
latest AI and Machine Learning libraries and frameworks.

We will continue to leverage the ever-growing potential of modern web development technologies to
boost the effectiveness of this web application. Future plans include: its deployment to Google’s Play
App Store, adding self-paced online AI courses and finally its maintenance and support. We have high
hopes that this site will have a positive impact on the lives of young women.

Robust Efficient Accurate License Plate and Character Detection System Based on
Simplified CNN
Computer Science - Time: Mon 4:30pm-5:30pm - Session Number: 345
Zekai Fei, Dr. Meng Han, and Dr. Selena He, Department of Computer Science, Kennesaw State
University, 1000 Chastain Road, Kennesaw, GA, 30144
Zekai Fei
Current license plate recognition systems struggle with image noise reduction and license plate feature
detecting processes. The most common approach to achieve license plate detection is to reduce image
noise and emphasize the plate features by image processing. However, such an approach is not flexible
for a huge amount of datasets. With 500 image inputs, the accuracy of successfully detecting license
plates with image processing is around 63%. We present an efficient and highly accurate license plate
detection and character detection program based on the YOLO neural network, a simplified CNN-based
neural network frame for robust image processing systems. Unlike most approaches, the system we
proposed provides a method to evaluate potential noises inside dataset images so that program
implementations could be more effective and more targeted to design and optimize with YOLO neural
network. We evaluate our program with specified data groups, such as high/low-resolution images, tilted
images, images with different noise backgrounds, etc. With such an evaluation, we proved that our
program could dominate with tilted images, low-quality images, and so on. With our presented system,
license plate detection accuracy improves from .63, which is performed by traditional image processing
methods, to .903. Other than accuracy, our program also performs with better efficiency than traditional
image processing methods. Our program generally halves the average processing time for each image.
Current license plate recognition systems struggle with image noise reduction and license plate feature
detecting processes. The most common approach to achieve license plate detection is to reduce image
noise and emphasize the plate features by image processing. However, such an approach is not flexible
for a huge amount of datasets. With 500 image inputs, the accuracy of successfully detecting license
plates with image processing is around 63%. We present an efficient and highly accurate license plate
detection and character detection program based on the YOLO neural network, a simplified CNN-based
neural network frame for robust image processing systems. Unlike most approaches, the system we
proposed provides a method to evaluate potential noises inside dataset images so that program
implementations could be more effective and more targeted to design and optimize with YOLO neural
network. We evaluate our program with specified data groups, such as high/low-resolution images, tilted
images, images with different noise backgrounds, etc. With such an evaluation, we proved that our
program could dominate with tilted images, low-quality images, and so on. With our presented system,
license plate detection accuracy improves from .63, which is performed by traditional image processing
methods, to .903. Other than accuracy, our program also performs with better efficiency than traditional
image processing methods. Our program generally halves the average processing time for each image.

SafeWalk: Software Engineering of a Jetpack Simulator

Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4033
Kathryn Rohlfing, Cameron Brecount, James I. Lathrop, Robyn R. Lutz, Department of Computer
Science, Iowa State University, 2434 Osborn Dr, Ames IA 50011
Kathryn Rohlfing, Cameron Brecount
SafeWalk is a project in the Department of Computer Science at Iowa State University that is
developing a simple software simulator of a “jetpack” for teaching and research purposes. SafeWalk
involves the simulated self-rescue of an astronaut in space. It is inspired by an actual NASA backpack
propulsion unit used by astronauts if their tether fails during a spacewalk. SafeWalk aims to simulate
the close collaboration needed between a human astronaut who uses a hand controller to steer themself
back to the space station, the computational components that communicate, monitor, and control fuel
and battery levels to achieve this, and the physical components that propel the astronaut to the safety of
the airlock.
The SafeWalk project has developed a variety of software artifacts needed for research into
safety-critical cyber-physical systems and product lines. Artifacts that have been developed or are in
development include software requirements, software architectural design, detailed design, source code,
tests, and documentation, including traceability links. We describe in our poster how we have used the
capabilities of the Unity game engine to achieve our simulation goals. The project recently has focused
on developing the software needed to simulate the scenario in which an astronaut must return back to a
space station if the astronaut’s tether fails during a spacewalk. Project software artifacts are planned for
open-source delivery and use. Early results from using SafeWalk for teaching, prior to its
implementation in Unity, were reported in [1]. This research is supported in part by NSF grant 1513717
and its Research Experience for Undergraduates funding.
SafeWalk is a project in the Department of Computer Science at Iowa State University that is
developing a simple software simulator of a “jetpack” for teaching and research purposes. SafeWalk
involves the simulated self-rescue of an astronaut in space. It is inspired by an actual NASA backpack
propulsion unit used by astronauts if their tether fails during a spacewalk. SafeWalk aims to simulate
the close collaboration needed between a human astronaut who uses a hand controller to steer themself
back to the space station, the computational components that communicate, monitor, and control fuel
and battery levels to achieve this, and the physical components that propel the astronaut to the safety of
the airlock.
The SafeWalk project has developed a variety of software artifacts needed for research into
safety-critical cyber-physical systems and product lines. Artifacts that have been developed or are in
development include software requirements, software architectural design, detailed design, source code,
tests, and documentation, including traceability links. We describe in our poster how we have used the
capabilities of the Unity game engine to achieve our simulation goals. The project recently has focused
on developing the software needed to simulate the scenario in which an astronaut must return back to a
space station if the astronaut’s tether fails during a spacewalk. Project software artifacts are planned for
open-source delivery and use. Early results from using SafeWalk for teaching, prior to its
implementation in Unity, were reported in [1]. This research is supported in part by NSF grant 1513717
and its Research Experience for Undergraduates funding.

Scaffold Analysis of Ligands Exhibiting GPCR Signaling Bias
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4057

Sanchez, Jason; KC, Govinda; Franco, Julian; Sirimulla, Suman (Mentor) All affiliated to the
University of Texas at El Paso School of Pharmacy 1101 N Campbell St, El Paso, TX 79902
Julian Franco, Jason Sanchez, Govinda KC
Signaling bias is a feature of many G–protein coupled receptor (GPCR) modulating drugs with clinical
implications. Whether it is therapeutically advantageous for a drug to be G Protein biased or β-Arrestin
(β-Arr) biased, depends on the context of the signaling pathway. Here, we explored GPCR ligands that
exhibit biased signaling to gain insights into scaffolds and pharmacophores that leads to bias. More
specifically, we used BiasDB, a database containing information about GPCR biased ligands and all
ligands which show a (β-Arr) / G protein bias or a G protein / β-Arr bias are considered for the study.
Four machine learning models were trained on these ligands to classify them. The features which were
most important for training the models were analyzed. Two of these features (number of secondary
amines and number of aromatic amines) were more prevalent in β-Arr biased ligands. After training a
Random Forest model on HierS scaffolds, we found five scaffolds which demonstrated G protein or
β-Arr bias. We also conducted t-SNE clustering, observing correspondence between unsupervised and
supervised machine learning methods. To increase the applicability of our work, we developed a web
implementation of our models which can predict bias based on a user-provided SMILES patterns. Our
web implementation is available at: drugdiscovery.utep.edu/biasnet.
Signaling bias is a feature of many G–protein coupled receptor (GPCR) modulating drugs with clinical
implications. Whether it is therapeutically advantageous for a drug to be G Protein biased or β-Arrestin
(β-Arr) biased, depends on the context of the signaling pathway. Here, we explored GPCR ligands that
exhibit biased signaling to gain insights into scaffolds and pharmacophores that leads to bias. More
specifically, we used BiasDB, a database containing information about GPCR biased ligands and all
ligands which show a (β-Arr) / G protein bias or a G protein / β-Arr bias are considered for the study.
Four machine learning models were trained on these ligands to classify them. The features which were
most important for training the models were analyzed. Two of these features (number of secondary
amines and number of aromatic amines) were more prevalent in β-Arr biased ligands. After training a
Random Forest model on HierS scaffolds, we found five scaffolds which demonstrated G protein or
β-Arr bias. We also conducted t-SNE clustering, observing correspondence between unsupervised and
supervised machine learning methods. To increase the applicability of our work, we developed a web
implementation of our models which can predict bias based on a user-provided SMILES patterns. Our
web implementation is available at: drugdiscovery.utep.edu/biasnet.

Seasonal and Locational Analysis of Carnivores in an Urban Setting with Visualization
and Evaluation of Clusters
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4060
Ethan Chatfield, Yinying Liang, Dr. Wan Bae, Department of Computer Science, Seattle University 901
12th Ave Seattle, WA 98122
Yinying Liang, Ethan Chatfield
To improve people and carnivores coexistence in Greater Seattle, this project focuses on seasonal and
locational analysis of carnivore data through explanatory data analysis and cluster evaluation. By doing
this, we can help protect species and live in harmony with them, as the current trends of this due to
industrial expansion are negative. The goal of this project is to accomplish both scientific and ethical
merits. The scientific merit is to develop visualization tools and computational methods for finding
spatial and temporal interactions between people and carnivores in urban areas. The ethical merit is to
apply this increased understanding to the way in which humans live in proximity to these carnivores as

an attempt to create a more harmonious relationship with a higher degree of safety between the two. In
this project, we used the data obtained by Urban Carnivore Project
(https://www.zoo.org/seattlecarnivores): (1) Carnivore spotter data and (2) Camera trap data. We first
conducted explanatory data analysis using data visualization. Secondly, we applied popular clustering
algorithms to analyze the locations of carnivore living and traveling. The algorithms were used in the
project are K-means, Mean shift, DBSCAN, and Hierarchical clustering. The time analysis results show
the most active time and season of each carnivore species. The results also show that the carnivores
tended to be spotted near the city, and that the number of carnivores being spotted changed quite
drastically depending on the season. Given these results, some interesting future work strongly suggest
itself. Geographical barriers and constraints can be used to identify each carnivore’s home ranges, and
changes in its size or movement direction. It would be also worthwhile to attempt to implement a more
accessible and user-friendly interface for promoting this project.
To improve people and carnivores coexistence in Greater Seattle, this project focuses on seasonal and
locational analysis of carnivore data through explanatory data analysis and cluster evaluation. By doing
this, we can help protect species and live in harmony with them, as the current trends of this due to
industrial expansion are negative. The goal of this project is to accomplish both scientific and ethical
merits. The scientific merit is to develop visualization tools and computational methods for finding
spatial and temporal interactions between people and carnivores in urban areas. The ethical merit is to
apply this increased understanding to the way in which humans live in proximity to these carnivores as
an attempt to create a more harmonious relationship with a higher degree of safety between the two. In
this project, we used the data obtained by Urban Carnivore Project
(https://www.zoo.org/seattlecarnivores): (1) Carnivore spotter data and (2) Camera trap data. We first
conducted explanatory data analysis using data visualization. Secondly, we applied popular clustering
algorithms to analyze the locations of carnivore living and traveling. The algorithms were used in the
project are K-means, Mean shift, DBSCAN, and Hierarchical clustering. The time analysis results show
the most active time and season of each carnivore species. The results also show that the carnivores
tended to be spotted near the city, and that the number of carnivores being spotted changed quite
drastically depending on the season. Given these results, some interesting future work strongly suggest
itself. Geographical barriers and constraints can be used to identify each carnivore’s home ranges, and
changes in its size or movement direction. It would be also worthwhile to attempt to implement a more
accessible and user-friendly interface for promoting this project.

Secure Suite: an Open Source Service for Internet Security
Computer Science - Time: Mon 4:30pm-5:30pm - Session Number: 310
Oliver Haney, Hala El Aarag, Department of Computer Sciences, Stetson University 421 N Woodland
Blvd Deland, FL 32723
Oliver Haney
Internet security is constantly at risk as a result of the fast developing and highly sophisticated
exploitation methods. These attacks use numerous media to take advantage of the most vulnerable of
Internet users. Phishing, spam calling, unsecure content and other means of intrusion threaten Internet
users every day. In order to maintain the security and privacy of sensitive user data, the user must pay
for services that include the storage and generation of secure passwords, monitoring internet traffic to
discourage navigation to malicious websites, among other services. Some people do not have the money
to purchase privacy protection services and others find convoluted euphemisms baked into privacy
policies quite confusing. In response to this problem, we developed an Internet security software
package, Secure Suite, which we provide as open source and hence free of charge. Users can easily

deploy and manage Secure Suite. It is composed of a password manager, a malicious URL detection
service, dubbed MalURLNet, a URL extender, data visualization tools, a browser extension to interact
with the web app, and utility tools to maintain data integrity. MalURLNet is one of the main
components of Secure Suite. It utilizes deep learning and other open source software to mitigate security
threats by identifying malicious URLs. We exhaustively tested our proposed MalURLNet service. Our
studies show that MalURLNet outperforms four other famous URL classifiers in terms of accuracy,
loss, precision, recall, and F1-Score.
Internet security is constantly at risk as a result of the fast developing and highly sophisticated
exploitation methods. These attacks use numerous media to take advantage of the most vulnerable of
Internet users. Phishing, spam calling, unsecure content and other means of intrusion threaten Internet
users every day. In order to maintain the security and privacy of sensitive user data, the user must pay
for services that include the storage and generation of secure passwords, monitoring internet traffic to
discourage navigation to malicious websites, among other services. Some people do not have the money
to purchase privacy protection services and others find convoluted euphemisms baked into privacy
policies quite confusing. In response to this problem, we developed an Internet security software
package, Secure Suite, which we provide as open source and hence free of charge. Users can easily
deploy and manage Secure Suite. It is composed of a password manager, a malicious URL detection
service, dubbed MalURLNet, a URL extender, data visualization tools, a browser extension to interact
with the web app, and utility tools to maintain data integrity. MalURLNet is one of the main
components of Secure Suite. It utilizes deep learning and other open source software to mitigate security
threats by identifying malicious URLs. We exhaustively tested our proposed MalURLNet service. Our
studies show that MalURLNet outperforms four other famous URL classifiers in terms of accuracy,
loss, precision, recall, and F1-Score.

Self-Avoiding Walks Used as Simulations to Polymers
Computer Science - Time: Wed 3:00pm-4:00pm - Session Number: 1111
Author: Adalis Castro Santiago, Department of Mathematics, University of Puerto Rico at Humacao,
Puerto Rico 00791 Faculty mentor: José O. Sotero Esteva, Department of Mathematics, University of
Puerto Rico at Humacao, Puerto Rico 00791
Adalis Santiago
Linear polymers are molecules that form in long chains of basic units called monomers. Chains can be
quite long, and scientists want to know how many different configurations a chain of n-monomers can
take. Self-avoiding walks can help enumerate configurations and understand the behavior of molecules
when used as a simulation for polymers. A self-avoiding walk (SAW) is a sequence of moves on a
lattice, which does not visit the same point more than once. Molecular modeling and simulations
facilitate predictions and provide explanations of experimentally observed macromolecular structure,
dynamics, thermodynamics, and microscopic and macroscopic material properties.

In this work we apply transfer matrix techniques to develop an algorithm to enumerate two SAWs with
one of their ends fixed at one of the sides of the lattice. The transfer matrix allows us to study the
variation in space of a segment. The idea is to start with a term we call Cn to determine the possible
SAWs that can be taken based on n-steps. We define Cn as the number of n-step self-avoiding walks
beginning at origin. Also, we can use symmetry to calculate half of the lattice. A modification of the
algorithm using GPUs was also implemented. This way we can understand the behavior of polymers

and use these results to inform, guide, and complement macromolecular materials design and discovery
efforts. These results will help us to predict different behaviors of polymer molecules.

Linear polymers are molecules that form in long chains of basic units called monomers. Chains can be
quite long, and scientists want to know how many different configurations a chain of n-monomers can
take. Self-avoiding walks can help enumerate configurations and understand the behavior of molecules
when used as a simulation for polymers. A self-avoiding walk (SAW) is a sequence of moves on a
lattice, which does not visit the same point more than once. Molecular modeling and simulations
facilitate predictions and provide explanations of experimentally observed macromolecular structure,
dynamics, thermodynamics, and microscopic and macroscopic material properties.

In this work we apply transfer matrix techniques to develop an algorithm to enumerate two SAWs with
one of their ends fixed at one of the sides of the lattice. The transfer matrix allows us to study the
variation in space of a segment. The idea is to start with a term we call Cn to determine the possible
SAWs that can be taken based on n-steps. We define Cn as the number of n-step self-avoiding walks
beginning at origin. Also, we can use symmetry to calculate half of the lattice. A modification of the
algorithm using GPUs was also implemented. This way we can understand the behavior of polymers
and use these results to inform, guide, and complement macromolecular materials design and discovery
efforts. These results will help us to predict different behaviors of polymer molecules.

Semantic Analysis of Social Media Conversations on Music for the Prediction of a
Song’s Emotion
Computer Science - Time: Wed 1:30pm-2:30pm - Session Number: 1013
Aidan Beery, Dr. Patrick Donnelly. School of Electrical Engineering and Computer Science, Oregon
State University - Cascades Campus. 1500 SW Chandler Ave, Bend, OR 97702, United States.
Aidan Beery
The task of determining the affective quality of a piece of music is of interest in the field of music
information retrieval. Current methodologies for determining what emotions a song may elicit rely on
formal lab experiments or informal mass questionnaires such as the Amazon Mechanical Turk surveys
used by AMG-1608 and other music emotion recognition datasets. These processes can be time
consuming and have the potential to decelerate projects in this domain.
The goal of this research is to explore the use of social media as a tool for evaluating and predicting the
emotions a song might invoke. Taking song lists from existing music emotion datasets, we create a data
scraping system which crawls social media platforms such as Reddit and Youtube and retrieves user
comments discussing these songs. We perform semantic word analysis on these conversations, analyzing
the total affect of a conversation by measuring the individual affective qualities of words and bigrams
using datasets such as the Extended Affective Norms for English Words (Extended ANEW) and NRC
Semantic Lexicons. We aggregate the valence and arousal of the words to create a set of features which
measure the average affect of the comments for each song.

This research contributes a framework for estimating a song’s emotional valence and arousal based on
discourse about the song. In the future, the features generated here would be used to train a neural
network to predict a song’s affective qualities based solely on social media discourse about the song.
The task of determining the affective quality of a piece of music is of interest in the field of music
information retrieval. Current methodologies for determining what emotions a song may elicit rely on
formal lab experiments or informal mass questionnaires such as the Amazon Mechanical Turk surveys
used by AMG-1608 and other music emotion recognition datasets. These processes can be time
consuming and have the potential to decelerate projects in this domain.
The goal of this research is to explore the use of social media as a tool for evaluating and predicting the
emotions a song might invoke. Taking song lists from existing music emotion datasets, we create a data
scraping system which crawls social media platforms such as Reddit and Youtube and retrieves user
comments discussing these songs. We perform semantic word analysis on these conversations, analyzing
the total affect of a conversation by measuring the individual affective qualities of words and bigrams
using datasets such as the Extended Affective Norms for English Words (Extended ANEW) and NRC
Semantic Lexicons. We aggregate the valence and arousal of the words to create a set of features which
measure the average affect of the comments for each song.
This research contributes a framework for estimating a song’s emotional valence and arousal based on
discourse about the song. In the future, the features generated here would be used to train a neural
network to predict a song’s affective qualities based solely on social media discourse about the song.

Sentiment Towards the Covid-19 Vaccine
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4032
Stacy Fortes, Dr. Daehan Kwak, School of Computer Science and Technology, Kean University 1000
Morris Ave, Union, NJ 07083
Stacy Fortes
Since March of 2020, when people began quarantining due to Covid-19, people have been waiting for
life to go back to normal. This may soon be possible with the recent CDC announcement of Covid-19
vaccines. However, many people have pushed back against the vaccines due to the uncertainty of their
effectiveness and/or side effects. Vaccine hesitancy leads to negative impacts and real threats to public
health. Therefore, this study looks to determine the sentiment towards two Covid-19 vaccines, Pfizer
and Moderna, via Twitter to understand the attitudes towards them in the United States. This study uses
a Python script to collect data through Twitter’s API, Tweepy, in order to pick up on tweets regarding
the vaccines based on specific keywords. In order to determine which keywords to include in the search,
a manual inquiry was done on twitter where several Covid-19 related words were searched in order to
see which rendered the greatest number of tweets. The tweets which include the chosen keywords will
be recorded along with their location of origin. This data is currently being collected for all states. Once
the collection is finalized, the data will then be processed through a sentiment analysis API in order to
accurately indicate sentiment towards the Covid-19 vaccine in each tweet. This will then be used to
visualize how each state generally feels towards the Covide-19 vaccine. This data may be able to
provide insight to government officials on where to address and combat vaccine hesitancy.
Since March of 2020, when people began quarantining due to Covid-19, people have been waiting for
life to go back to normal. This may soon be possible with the recent CDC announcement of Covid-19

vaccines. However, many people have pushed back against the vaccines due to the uncertainty of their
effectiveness and/or side effects. Vaccine hesitancy leads to negative impacts and real threats to public
health. Therefore, this study looks to determine the sentiment towards two Covid-19 vaccines, Pfizer
and Moderna, via Twitter to understand the attitudes towards them in the United States. This study uses
a Python script to collect data through Twitter’s API, Tweepy, in order to pick up on tweets regarding
the vaccines based on specific keywords. In order to determine which keywords to include in the search,
a manual inquiry was done on twitter where several Covid-19 related words were searched in order to
see which rendered the greatest number of tweets. The tweets which include the chosen keywords will
be recorded along with their location of origin. This data is currently being collected for all states. Once
the collection is finalized, the data will then be processed through a sentiment analysis API in order to
accurately indicate sentiment towards the Covid-19 vaccine in each tweet. This will then be used to
visualize how each state generally feels towards the Covide-19 vaccine. This data may be able to
provide insight to government officials on where to address and combat vaccine hesitancy.

Sentimental analysis of COVID-19 vaccine related tweets
Computer Science - Time: Tue 5:00pm-6:00pm - Session Number: 814
Mohannad Rayani, Suboh Alkhushayni, College of Science, Engineering, and Technology, Minnesota
State University, Mankato, Mankato, MN 56001
Mohannad Rayani
The year 2020 will be remembered in history for the widespread destruction caused by the COVID-19
pandemic. Pharmaceutical companies around the world have started working on the vaccine with many
of them being in their final trial stage. However, vaccines take many years before they are available to
the general public. In the current scenario, it is expected that it will be available by the end of 2020.
Twitter is an online platform where people share their thoughts in the form of tweets. These tweets carry
sentiments regarding specific topics organized by hashtags. This study’s main motive is to construct a
domain-specific approach that will analyze the sentiments within tweets related to the COVID-19
vaccine. This can be done by gathering COVID-19 vaccine-specific tweets from the Twitter API. The
tweets are then processed into a dataset that is suitable for the sentiment classifier algorithms. The
dataset is then fed into the sentiment classifier algorithms with customized settings and features. The
algorithms are used in both an individual and a hybrid model with n-gram features to compare the
accuracy of the two models. Our study shows how a 4-gram feature set affects the accuracy of the
hybrid and individual sentiment classifier models.
The year 2020 will be remembered in history for the widespread destruction caused by the COVID-19
pandemic. Pharmaceutical companies around the world have started working on the vaccine with many
of them being in their final trial stage. However, vaccines take many years before they are available to
the general public. In the current scenario, it is expected that it will be available by the end of 2020.
Twitter is an online platform where people share their thoughts in the form of tweets. These tweets carry
sentiments regarding specific topics organized by hashtags. This study’s main motive is to construct a
domain-specific approach that will analyze the sentiments within tweets related to the COVID-19
vaccine. This can be done by gathering COVID-19 vaccine-specific tweets from the Twitter API. The
tweets are then processed into a dataset that is suitable for the sentiment classifier algorithms. The
dataset is then fed into the sentiment classifier algorithms with customized settings and features. The
algorithms are used in both an individual and a hybrid model with n-gram features to compare the
accuracy of the two models. Our study shows how a 4-gram feature set affects the accuracy of the
hybrid and individual sentiment classifier models.

Simplifying the Integer Linear Program Model in SimCCS
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4038
Anne Kreeck, Dr. Sean Yaw, Montana State University, Computer Science Department, 357 Barnard
Hall, P.O. Box 173880, Montana State University, Bozeman, MT 59717-3880
Anne Kreeck
Carbon Capture and Storage (CCS) is an engineering approach to reduce greenhouse gas emissions by
capturing, transporting, and injecting those emissions into appropriate geological reservoirs. The
purpose of this project is to improve CCS infrastructure design algorithms. SimCCS is a software
designed to optimize CCS systems using an integer linear program (ILP) optimization model. In this
project I specifically explore ways to refine the ILP model by reducing the number of integer variables,
allowing the model to run faster. In optimizing the time it takes for the software to run while
maintaining high quality results, we can improve the SimCCS software and contribute to the
improvement of existing CCS technology. By continuing to improve CCS, we contribute to the goal of
reducing our greenhouse gas emissions, helping combat climate change.
For this project I changed the ILP to reflect the reduction in integer variables allowed by the simplified
model. I have now begun modifying the SimCCS source code to reflect the simplified model. The new
ILP model will be tested with various data sets to quantify the viability of the new model.
It is expected that the run times with the original model for data sets that do not need the variables that
were removed will be longer than the run times of the new version of the program. It is also expected
that this difference will be more exaggerated with larger data sets. This poster will present the problem,
the solution and the results of the tests used to assess it.
Carbon Capture and Storage (CCS) is an engineering approach to reduce greenhouse gas emissions by
capturing, transporting, and injecting those emissions into appropriate geological reservoirs. The
purpose of this project is to improve CCS infrastructure design algorithms. SimCCS is a software
designed to optimize CCS systems using an integer linear program (ILP) optimization model. In this
project I specifically explore ways to refine the ILP model by reducing the number of integer variables,
allowing the model to run faster. In optimizing the time it takes for the software to run while
maintaining high quality results, we can improve the SimCCS software and contribute to the
improvement of existing CCS technology. By continuing to improve CCS, we contribute to the goal of
reducing our greenhouse gas emissions, helping combat climate change.
For this project I changed the ILP to reflect the reduction in integer variables allowed by the simplified
model. I have now begun modifying the SimCCS source code to reflect the simplified model. The new
ILP model will be tested with various data sets to quantify the viability of the new model.
It is expected that the run times with the original model for data sets that do not need the variables that
were removed will be longer than the run times of the new version of the program. It is also expected
that this difference will be more exaggerated with larger data sets. This poster will present the problem,
the solution and the results of the tests used to assess it.

Simulation of the Internal Structure of Honey Bee Swarms

Computer Science - Time: Mon 3:00pm-4:00pm - Session Number: 211
Author: Claudia Chen Faculty Mentor: Dr. Orit Peleg, Dr. Olga Shishkov Computer Science
Department Biofrontiers Institute at University of Colorado Boulder Boulder, CO 80309
Claudia Chen
When honey bees (Apis mellifera L.) are searching for a new hive, they swarm in clusters of thousands
of honey bees. The bees hold onto a tree branch and each other, forming a hanging swarm of bees. The
colony can't survive if the queen dies or gets lost since she is responsible for laying the eggs, so the rest
of the bees surround and protect her while also reacting to the dangers of the outside world such as
fluctuating temperatures and wind. As scout bees find their new nesting location, the rest of the swarm
must survive without the protection of their hive. We simulate this bee swarm in 2D by using a
mass-spring molecular dynamics model with a gravitational force in Matlab. In the simulation, the bees
reach equilibrium over time by reacting to the gravitational and spring forces. We test different
configurations of bees to determine the swarm shape that results in the lowest net force on each bee. By
comparing the shape of the swarm in our simulations to the shape of bee swarms in real life, we are able
to understand how honey bees keep their swarm stable and protect the queen until they find a new hive.
When honey bees (Apis mellifera L.) are searching for a new hive, they swarm in clusters of thousands
of honey bees. The bees hold onto a tree branch and each other, forming a hanging swarm of bees. The
colony can't survive if the queen dies or gets lost since she is responsible for laying the eggs, so the rest
of the bees surround and protect her while also reacting to the dangers of the outside world such as
fluctuating temperatures and wind. As scout bees find their new nesting location, the rest of the swarm
must survive without the protection of their hive. We simulate this bee swarm in 2D by using a
mass-spring molecular dynamics model with a gravitational force in Matlab. In the simulation, the bees
reach equilibrium over time by reacting to the gravitational and spring forces. We test different
configurations of bees to determine the swarm shape that results in the lowest net force on each bee. By
comparing the shape of the swarm in our simulations to the shape of bee swarms in real life, we are able
to understand how honey bees keep their swarm stable and protect the queen until they find a new hive.

Smart Computational Model of the Human Cardiopulmonary System
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4035
Douglas Folk, Department of Mechanical and Civil Engineering, Minnesota State University-Mankato,
228, Wiecking Center, Mankato, MN 56001 Audrey Tseng, Department of Chemistry, Physics, and
Engineering, Biola University, 13800 Biola Ave, La Mirada, CA 90639 Amber Younggren, Department
Mechanical Engineering, North Dakota State University, PO Box 6050, Fargo, ND 58108-6050
Christopher Maciolek, Department of Electrical and Computer Engineering, North Dakota State
University, PO Box 6050, Fargo, ND 58108-6050 Elisabeth Thorson, Department Mechanical
Engineering, North Dakota State University, PO Box 6050, Fargo, ND 58108-6050
Douglas Folk, Audrey Tseng, Michael Ciriacy
The cardiopulmonary system is comprised of the heart, lungs, and many dynamic feedback mechanisms
that control its function based on a multitude of variables. The next generation of cardiopulmonary
medical devices will involve adaptive control and smart pacing techniques. However, testing these smart
devices on living systems may be unethical and exceedingly expensive.
As a solution, a comprehensive computational model of the cardiopulmonary system was implemented
in Simulink. The model contains over 240 state variables and over 100 equations previously described in
a series of published articles. Simulink was chosen because of its ease of introducing machine learning

elements. Initial results indicate that physiologically correct waveforms of pressures and volumes were
obtained in the simulation. With the development of a comprehensive computational model, we hope to
pioneer the future of predictive medicine by applying our research towards the initial stages of smart
devices. After validation, we will introduce and train reinforcement learning agents using the
cardiopulmonary model to assist in adaptive control system design. With our novel cardiopulmonary
model, we will accelerate the design and testing of smart and adaptive medical devices to better serve
those with cardiovascular disease.

The cardiopulmonary system is comprised of the heart, lungs, and many dynamic feedback mechanisms
that control its function based on a multitude of variables. The next generation of cardiopulmonary
medical devices will involve adaptive control and smart pacing techniques. However, testing these smart
devices on living systems may be unethical and exceedingly expensive.
As a solution, a comprehensive computational model of the cardiopulmonary system was implemented
in Simulink. The model contains over 240 state variables and over 100 equations previously described in
a series of published articles. Simulink was chosen because of its ease of introducing machine learning
elements. Initial results indicate that physiologically correct waveforms of pressures and volumes were
obtained in the simulation. With the development of a comprehensive computational model, we hope to
pioneer the future of predictive medicine by applying our research towards the initial stages of smart
devices. After validation, we will introduce and train reinforcement learning agents using the
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Spectral Analysis and Correlation of Power Signatures for SHA-256 Encryption Keys
Computer Science - Time: Mon 1:30pm-2:30pm - Session Number: 112
Corbin Provost, Alexander Sigler, and Kenneth J. Faller II, Department of Computer Engineering,
California State University - Fullerton, 800 N State College Blvd, Fullerton, CA 92831
Corbin Provost, Alexander Sigler
Side-channel attacks are a critical vulnerability in many systems. Power signatures for electronic devices
may obtain information about the current tasks of the system, including cryptographic hashing. Using an
invasive side-channel attack to obtain power measurements, spectral analysis and correlation can be
performed to measure the similarity between power signatures. Similar to cracking password hashes
with a rainbow table, this method allows the user to correlate a new power signature with a precompiled
table filled with power traces – each trace associated with a common password. Using a combination of
correlation, periodogram difference, and magnitude-squared coherence, similarities in power signatures
reveal critical information about the encrypted password, including the original password.
Side-channel attacks are a critical vulnerability in many systems. Power signatures for electronic devices
may obtain information about the current tasks of the system, including cryptographic hashing. Using an
invasive side-channel attack to obtain power measurements, spectral analysis and correlation can be
performed to measure the similarity between power signatures. Similar to cracking password hashes

with a rainbow table, this method allows the user to correlate a new power signature with a precompiled
table filled with power traces – each trace associated with a common password. Using a combination of
correlation, periodogram difference, and magnitude-squared coherence, similarities in power signatures
reveal critical information about the encrypted password, including the original password.

StudyBuddy: A Voice-based Studying Assistant
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4028
Fariha Pia, Umaid Ali, and Dr. Daehan Kwak School of Computer Science and Technology, Kean
University, Union, NJ 07083
Fariha Pia, Umaid Ali
The term "academic success" is one that every student is familiar with. From striving for academic
success to being expected to achieve it, this concept is the ultimate goal for many students and teachers.
One way to achieve academic success is through effective study habits. Flashcards are a common study
habit used to self-test while retaining information and strengthening weak spots within the studying
material. Prior research has shown that repeated testing exhibits better retention and higher marks on the
final test than repeated studying.
This study examines the effectiveness of self-testing online flashcards via a virtual voice assistant and
solely reading materials. Research has shown that speaking aloud is beneficial when it comes to
retaining information. In this research, an app developed to create online flashcards will be integrated
into the Google Home virtual voice assistant using Google’s FlashCards Action template. Google’s
FlashCards Action template includes a customizable Google Sheets where users input questions and
answers which is designed and integrated onto the Google Home Assistant. With the machine learning
model created, the virtual voice assistant will extract data from the flashcard app and test the user. The
app will offer a friendly user interface for students to utilize Google Home Assistant’s actions more
conveniently and transform the way students self study with a conversational experience with additional
features. To measure the effectiveness of the proposed voice-based flashcard app, the experiment is
conducted as follows; There will be twenty participants that will be given a historical article, one group
of ten will self-study using the article, while the other half will be given the same reading material in
addition with an online flashcard set. Both groups will be tested with ten multiple-choice questions. The
data will be measuring correctness and the duration of completion.
The term "academic success" is one that every student is familiar with. From striving for academic
success to being expected to achieve it, this concept is the ultimate goal for many students and teachers.
One way to achieve academic success is through effective study habits. Flashcards are a common study
habit used to self-test while retaining information and strengthening weak spots within the studying
material. Prior research has shown that repeated testing exhibits better retention and higher marks on the
final test than repeated studying.
This study examines the effectiveness of self-testing online flashcards via a virtual voice assistant and
solely reading materials. Research has shown that speaking aloud is beneficial when it comes to
retaining information. In this research, an app developed to create online flashcards will be integrated
into the Google Home virtual voice assistant using Google’s FlashCards Action template. Google’s
FlashCards Action template includes a customizable Google Sheets where users input questions and
answers which is designed and integrated onto the Google Home Assistant. With the machine learning
model created, the virtual voice assistant will extract data from the flashcard app and test the user. The
app will offer a friendly user interface for students to utilize Google Home Assistant’s actions more

conveniently and transform the way students self study with a conversational experience with additional
features. To measure the effectiveness of the proposed voice-based flashcard app, the experiment is
conducted as follows; There will be twenty participants that will be given a historical article, one group
of ten will self-study using the article, while the other half will be given the same reading material in
addition with an online flashcard set. Both groups will be tested with ten multiple-choice questions. The
data will be measuring correctness and the duration of completion.

Studying the trends in traffic collisions during Covid-19
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4029
Kokoutse Xavier Doh and Dr. Daehan Kwak Kean University, School of Computer Science and
Technology, Union, NJ 07083
Kokoutse Doh
Recent studies at NHTSA show that in average 6 million of car accidents are reported among which, 6%
are fatalities, 27% are non-fatalities and 72% are damaged properties. More than 38,000 people die
every year and at least 4.4 million are injured. The typical causes of crashes that result in death are: 40%
alcohol, 30% speeding and 33% reckless driving. In fact, federal studies found that the economic and
societal harm from traffic accidents cost about $871 billion each year. Covid-19 has not only affected
the United States economically, but also, in many other ways. Several workers are urged to work
remotely, states have ordered lockdown and social distancing to mitigate the spread of the virus. A case
study is performed with emphasis on New York City, collecting vehicle collisions data from 6 months
prior March 2020 up to the ones that recently occurred. Based on these information, the initial data
provided by the NYPD (New York Police Department) and obtained from the NY open source data
website, is engineered, trimmed, and exported as a CSV file, which is used for this study. To convert the
raw data into an understandable information format for humans to easily read and deduct a conclusion
from, the data is imported to a data visualization platform called Tableau. Several charts are
implemented to visualize metrics such as: the total number of accidents occurred before and after the
NYC lockdown period, rate of collisions over the months, injuries versus deaths, location concentration
percentage of collisions and factors related to these collisions. The importance of the data visualized on
traffic regarding pre-and post-shutdown will shed meaningful information, that can support private and
public sectors in their decision making on how to manage their business or resources.
Recent studies at NHTSA show that in average 6 million of car accidents are reported among which, 6%
are fatalities, 27% are non-fatalities and 72% are damaged properties. More than 38,000 people die
every year and at least 4.4 million are injured. The typical causes of crashes that result in death are: 40%
alcohol, 30% speeding and 33% reckless driving. In fact, federal studies found that the economic and
societal harm from traffic accidents cost about $871 billion each year. Covid-19 has not only affected
the United States economically, but also, in many other ways. Several workers are urged to work
remotely, states have ordered lockdown and social distancing to mitigate the spread of the virus. A case
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prior March 2020 up to the ones that recently occurred. Based on these information, the initial data
provided by the NYPD (New York Police Department) and obtained from the NY open source data
website, is engineered, trimmed, and exported as a CSV file, which is used for this study. To convert the
raw data into an understandable information format for humans to easily read and deduct a conclusion
from, the data is imported to a data visualization platform called Tableau. Several charts are
implemented to visualize metrics such as: the total number of accidents occurred before and after the
NYC lockdown period, rate of collisions over the months, injuries versus deaths, location concentration
percentage of collisions and factors related to these collisions. The importance of the data visualized on

traffic regarding pre-and post-shutdown will shed meaningful information, that can support private and
public sectors in their decision making on how to manage their business or resources.

Summarizing Footage from Sporting Events with Computer Vision
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4059
Scott Powell, Christian Newton, and Dr. Jason Grant, Computer Science Department, Middlebury
College, 14 Old Chapel Road, Middlebury VT 05753
Scott Powell
Computer vision is an important topic of research in computer science with applications ranging from
self-driving cars to facial recognition in sports analysis. Object detection algorithms are a centerpiece of
computer vision, and serve as a basis for much of the field. We used object detection algorithms to
analyze basketball footage, and create a cut of “highlights” of a basketball game. We also used facial
recognition to distinguish players, allowing us to create highlights specific to an individual player.
We found that the YOLOv5 object detection algorithm performed better than other algorithms. While
object detection worked well on large and static objects such as the people or backboards, it was unable
to consistently detect or track a basketball in motion due to blurring in video footage with reduced
framerates. At 30 FPS we could track the ball accurately while it was held, but not when it was passed or
thrown. We were able to increase tracking success by using information about detections in the
surrounding 100 frames to approximate the basketball’s location. Facial recognition was effective for
people close to the camera, but at increased distances became an ineffective method of distinguishing
players. We found recognition of players by jersey numbers worked better than face recognition and
could be implemented as a supplement or a replacement of facial recognition in this context.
Additionally, we found camera quality had a significant impact on the speed and efficiency of the
algorithm, as high-definition cameras create larger images that take more time to process, but
low-definition cameras might cause detection algorithms to fail if the object is blurry. This is important
for other computer vision applications such as self-driving cars, which need to find a balance between
accurately detecting objects and detecting them in real-time.
Computer vision is an important topic of research in computer science with applications ranging from
self-driving cars to facial recognition in sports analysis. Object detection algorithms are a centerpiece of
computer vision, and serve as a basis for much of the field. We used object detection algorithms to
analyze basketball footage, and create a cut of “highlights” of a basketball game. We also used facial
recognition to distinguish players, allowing us to create highlights specific to an individual player.
We found that the YOLOv5 object detection algorithm performed better than other algorithms. While
object detection worked well on large and static objects such as the people or backboards, it was unable
to consistently detect or track a basketball in motion due to blurring in video footage with reduced
framerates. At 30 FPS we could track the ball accurately while it was held, but not when it was passed or
thrown. We were able to increase tracking success by using information about detections in the
surrounding 100 frames to approximate the basketball’s location. Facial recognition was effective for
people close to the camera, but at increased distances became an ineffective method of distinguishing
players. We found recognition of players by jersey numbers worked better than face recognition and
could be implemented as a supplement or a replacement of facial recognition in this context.
Additionally, we found camera quality had a significant impact on the speed and efficiency of the
algorithm, as high-definition cameras create larger images that take more time to process, but
low-definition cameras might cause detection algorithms to fail if the object is blurry. This is important

for other computer vision applications such as self-driving cars, which need to find a balance between
accurately detecting objects and detecting them in real-time.

TeX Math Here: a Versatile Notation and Equation Composition Tool
Computer Science - Time: Tue 3:30pm-4:30pm - Session Number: 715
Nathanael Gentry and Dr. David Schweitzer, Department of Mathematics, Liberty University, 1971
University Blvd., Lynchburg VA 24515
Nathanael Gentry
Accurately communicating mathematics has been a perennial challenge for computer users. Whether
working on presentations, online posts or submissions, digital content, emails, or online class material,
generating special characters or notation not found on a typical keyboard can present obstacles to
content creation. The LaTeX typesetting language has for decades been the lingua franca of digital
mathematical documents, but its expansive ecosystem has not integrated well with such popular editing
suites as Microsoft Office and Google Docs. Many developers have published well-featured extensions
that bring the beautiful typesetting of LaTeX to specific interfaces; however, a math interface that is
context-agnostic provides significant advantages. Our solution lies in TeX Math Here, a browser
extension we developed for Chrome and Firefox. It accepts LaTeX math code and uses it to create an
image of the corresponding mathematical expression for pasting in virtually any platform. Supporting a
wider variety of fonts than most math composition systems and with full color support, the extension
also attaches useful metadata (such as alt text for screen readers). TeX Math Here takes the core power
of LaTeX -- its intuitive syntax for mathematics input -- across the Internet without requiring users to
master the many idiosyncrasies of typesetting a complete LaTeX document. Moreover, with a unified
solution like TeX Math Here, users will be spared the learning curves of the complex, proprietary
equation-entry schemes in commercial editors or platform-specific applications.
Accurately communicating mathematics has been a perennial challenge for computer users. Whether
working on presentations, online posts or submissions, digital content, emails, or online class material,
generating special characters or notation not found on a typical keyboard can present obstacles to
content creation. The LaTeX typesetting language has for decades been the lingua franca of digital
mathematical documents, but its expansive ecosystem has not integrated well with such popular editing
suites as Microsoft Office and Google Docs. Many developers have published well-featured extensions
that bring the beautiful typesetting of LaTeX to specific interfaces; however, a math interface that is
context-agnostic provides significant advantages. Our solution lies in TeX Math Here, a browser
extension we developed for Chrome and Firefox. It accepts LaTeX math code and uses it to create an
image of the corresponding mathematical expression for pasting in virtually any platform. Supporting a
wider variety of fonts than most math composition systems and with full color support, the extension
also attaches useful metadata (such as alt text for screen readers). TeX Math Here takes the core power
of LaTeX -- its intuitive syntax for mathematics input -- across the Internet without requiring users to
master the many idiosyncrasies of typesetting a complete LaTeX document. Moreover, with a unified
solution like TeX Math Here, users will be spared the learning curves of the complex, proprietary
equation-entry schemes in commercial editors or platform-specific applications.

The Dawn of Real-Time Rendering Solutions: An Exploration into the Integration of
Real-Time Rendering Solutions in the Pipeline for Production

Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4040
Stephen Abraham, Emil Polyak, Department of Digital Media, Drexel University, 3141 Chestnut St,
Philadelphia, PA 19104
Stephen Abraham
Ever since the earliest renderers were developed in the late 1980’s, digital production pipelines have
invested a lot of resources in speeding up the rendering aspect of the pipeline. Now with the advent of
more powerful Graphical Units (GPU) with innate raytracing abilities, real-time rendering solutions
have been massively researched and highlighted upon. The dominant explanation for this trend is with
the advent of game engines employing a similar rendering philosophy from the earliest days of video
game inception. Previous research has shown especially with the revolution of the Unreal Engines of the
significant speed increase in real time rendering and why more and more video games are shifting
towards the employment of technology based on the Unreal Engine system of real time rendering. With
the introduction of Blender’s own real time renderer “EEVEE”, the trend shows that almost every major
production studio has an interest in researching more real time rendering options due to the cost
reduction it has on the pipeline budget. For this investigation, we setup specific scene renders for three
specific renderers- “EEVEE”, “Cycles” and “Arnold” following which we compared the respective
times and aesthetic features based on the inclusion of Sub-Surface Scattering (SSS) and Light Proxies
(LP). The results show that the real time rendering of EEVEE is significantly faster than the renders of
Cycles and ARNOLD on a generic scene level. In addition we introduced more complicated features
such as the SSS and LP to investigate further render efficiency.

Ever since the earliest renderers were developed in the late 1980’s, digital production pipelines have
invested a lot of resources in speeding up the rendering aspect of the pipeline. Now with the advent of
more powerful Graphical Units (GPU) with innate raytracing abilities, real-time rendering solutions
have been massively researched and highlighted upon. The dominant explanation for this trend is with
the advent of game engines employing a similar rendering philosophy from the earliest days of video
game inception. Previous research has shown especially with the revolution of the Unreal Engines of the
significant speed increase in real time rendering and why more and more video games are shifting
towards the employment of technology based on the Unreal Engine system of real time rendering. With
the introduction of Blender’s own real time renderer “EEVEE”, the trend shows that almost every major
production studio has an interest in researching more real time rendering options due to the cost
reduction it has on the pipeline budget. For this investigation, we setup specific scene renders for three
specific renderers- “EEVEE”, “Cycles” and “Arnold” following which we compared the respective
times and aesthetic features based on the inclusion of Sub-Surface Scattering (SSS) and Light Proxies
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Toward a Metric for Assessing Ideological Devotion Within Technical Communities
Computer Science - Time: Wed 3:00pm-4:00pm - Session Number: 1111
Michael B. Harding, Charles D. Knutson, Computer Science Department, Utah Valley University, 800
West University Parkway, Orem, UT 84058

Michael Harding
From the earliest days of the computing industry, passionate communities of technical zealots have
waged philosophical battles with competing practitioners in now-infamous techno-religious wars.
Objects of technical zealotry have included programming languages, operating systems, code editors,
hardware platforms, web browsers, and keyboard design, to name just a few. While truly zealous
devotees are relatively few in number, their influence can be significant, particularly as it pertains to
technology adoption in industry and academia. While it is commonly believed that passion and zealotry
play a role in technology adoption, no metric has been proposed or developed that would allow us to
measure it. As a consequence, efforts to understand and predict technology adoption from a sociological
perspective have been limited. Such a metric would facilitate: 1) objective discussions regarding the
relative passion of technical communities; 2) a better understanding of technology adoption from the
perspective of social dynamics. We present a preliminary investigation into the creation of an objective
metric suitable for measuring passion within a technical community. We begin by applying results from
sociological research into the formation of cults and sects within religious communities. We then
establish our own definitions of these terms in the specific context of technical communities. We then
compare and contrast classic sociological definitions of religious zeal with our own definitions of
technical passion. Finally, we explore the utility of our metric in predicting technology adoption.
From the earliest days of the computing industry, passionate communities of technical zealots have
waged philosophical battles with competing practitioners in now-infamous techno-religious wars.
Objects of technical zealotry have included programming languages, operating systems, code editors,
hardware platforms, web browsers, and keyboard design, to name just a few. While truly zealous
devotees are relatively few in number, their influence can be significant, particularly as it pertains to
technology adoption in industry and academia. While it is commonly believed that passion and zealotry
play a role in technology adoption, no metric has been proposed or developed that would allow us to
measure it. As a consequence, efforts to understand and predict technology adoption from a sociological
perspective have been limited. Such a metric would facilitate: 1) objective discussions regarding the
relative passion of technical communities; 2) a better understanding of technology adoption from the
perspective of social dynamics. We present a preliminary investigation into the creation of an objective
metric suitable for measuring passion within a technical community. We begin by applying results from
sociological research into the formation of cults and sects within religious communities. We then
establish our own definitions of these terms in the specific context of technical communities. We then
compare and contrast classic sociological definitions of religious zeal with our own definitions of
technical passion. Finally, we explore the utility of our metric in predicting technology adoption.

Towards a Natural Language Database Query Processing System Using Montague
Semantics
Computer Science - Time: Wed 1:30pm-2:30pm - Session Number: 1013
Aaron Cogbill and Dr. Suk-Chung Yoon, Computer Science, Widener University, 1 University Pl,
Chester, PA 19013
Aaron Cogbill
Use of natural language interfaces to retrieve information stored in relational databases is a desirable
alternative to complicated query languages such as SQL (Structured Query Language). In this project,
we develop a system to transform natural language queries into SQL using Montague semantics.
Montague semantics refers to a systematic method for transforming syntax trees of English sentences
into formulas of quantified logic. Relational algebra is the formal language describing the operation of

relational database systems. We outline a homomorphism (in fact, half of an isomorphism) between the
formulas of quantified logic and relational algebra expressions which allows us to interpret English
sentences as database queries, and we evaluate the soundness of the concept with a practical
implementation. While Montague semantics faithfully captures the syntactic relationships of an English
sentence, however, it does not tell us how to interpret the words themselves. Our implementation thus
also explores techniques for inferring the meanings of individual words as well as their surrounding
phrases in the context of a suitable database schema. In particular, we conceptualize the interpretation of
nouns and verbs as a categorization problem, while prepositions' meanings can be automatically inferred
from the relation schemas of the database itself. Since modern relational databases do not accept input
written as relational algebra, we write the final queries as SQL expressions. Given a modestly-sized
static configuration file and a database connection, our system can generate logical, relational algebra,
and SQL expressions representing the meaning of a natural language query for an arbitrary database.
Use of natural language interfaces to retrieve information stored in relational databases is a desirable
alternative to complicated query languages such as SQL (Structured Query Language). In this project,
we develop a system to transform natural language queries into SQL using Montague semantics.
Montague semantics refers to a systematic method for transforming syntax trees of English sentences
into formulas of quantified logic. Relational algebra is the formal language describing the operation of
relational database systems. We outline a homomorphism (in fact, half of an isomorphism) between the
formulas of quantified logic and relational algebra expressions which allows us to interpret English
sentences as database queries, and we evaluate the soundness of the concept with a practical
implementation. While Montague semantics faithfully captures the syntactic relationships of an English
sentence, however, it does not tell us how to interpret the words themselves. Our implementation thus
also explores techniques for inferring the meanings of individual words as well as their surrounding
phrases in the context of a suitable database schema. In particular, we conceptualize the interpretation of
nouns and verbs as a categorization problem, while prepositions' meanings can be automatically inferred
from the relation schemas of the database itself. Since modern relational databases do not accept input
written as relational algebra, we write the final queries as SQL expressions. Given a modestly-sized
static configuration file and a database connection, our system can generate logical, relational algebra,
and SQL expressions representing the meaning of a natural language query for an arbitrary database.

Towards Evaluating Adversarial Attacks Against Recurrent Neural Networks in Audio
Domain
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4041
Ken Alparslan, Department of Computer Science, Conestoga College, 108 University Ave, Waterloo,
ON N2J 2W2, Canada Yigit Alparslan, and Dr. Matthew Burlick, Department of Computer Science and
Information Technology, Drexel University, 3141 Chestnut Street, Philadelphia, Pennsylvania, US,
19104
Yigit Alparslan, Ken Alparslan
This paper investigates adversarial attacks on neural networks in audio domain. Adversarial attacks are
inputs that look like the original input but altered on purpose. A corrupted image or audio is an
adversarial attack. A sticker on a stop sign is an adversarial attack for a self-driving car. Neural networks
are specific machine learning algorithms to classify inputs such as image, audio etc. Speech-to-text
neural networks that are widely used today are prone to misclassify adversarial attacks. In this study, we
create a new adversarial attack algorithm and test it against a new defense mechanism that we create.
First, we generate state-of-art adversarial attacks by altering wave forms from Common Voice data set

adapting Principal Component Analysis (PCA), which is a special compression algorithm in machine
learning. We attack DeepSpeech - A speech-to-text neural network implemented by Mozilla and achieve
100% adversarial success rate (0 successful classification by DeepSpeech) on all 25 adversarial audio
files that we crafted. Second, we propose a state-of-the-art defense mechanism against our own
adversarial attacks. We reduce dimensionality reduction to defend against our own attacks. When tested
them with DeepSpeech again, we achieve 100% adversarial success again, which suggests our
state-of-art attacks are stronger than our state-of-art defense mechanism. We also publish our adversarial
waveforms and encourage readers to listen to them. We also encourage current literature to defend
against our attacks.
This paper investigates adversarial attacks on neural networks in audio domain. Adversarial attacks are
inputs that look like the original input but altered on purpose. A corrupted image or audio is an
adversarial attack. A sticker on a stop sign is an adversarial attack for a self-driving car. Neural networks
are specific machine learning algorithms to classify inputs such as image, audio etc. Speech-to-text
neural networks that are widely used today are prone to misclassify adversarial attacks. In this study, we
create a new adversarial attack algorithm and test it against a new defense mechanism that we create.
First, we generate state-of-art adversarial attacks by altering wave forms from Common Voice data set
adapting Principal Component Analysis (PCA), which is a special compression algorithm in machine
learning. We attack DeepSpeech - A speech-to-text neural network implemented by Mozilla and achieve
100% adversarial success rate (0 successful classification by DeepSpeech) on all 25 adversarial audio
files that we crafted. Second, we propose a state-of-the-art defense mechanism against our own
adversarial attacks. We reduce dimensionality reduction to defend against our own attacks. When tested
them with DeepSpeech again, we achieve 100% adversarial success again, which suggests our
state-of-art attacks are stronger than our state-of-art defense mechanism. We also publish our adversarial
waveforms and encourage readers to listen to them. We also encourage current literature to defend
against our attacks.

Using Hasse Diagrams to Compute a Gradient Vector Field
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4044
Dr. Brittany Fasy, Ben Holmgren, Brad McCoy, and Dr. David Millman, Department of Computer
Science, Montana State University, Culbertson Hall, 100, Bozeman, MT 59717
Benjamin Holmgren
In computational geometry and topology, simplicial complexes are widely used structures that model
abstract spaces. A simplicial complex is a set of n-dimensional generalizations of triangles, called
simplices. Discrete Morse functions assign real numbers to each simplex in a simplicial complex. One
of the goals of Discrete Morse Theory is to generate gradient vector fields along the mappings of a
function on a simplicial complex. These gradient vector fields use vectors on a simplicial complex to
display how function values change throughout the complex. As a result, gradient vector fields can be
thought of as indicating the “flow” of a simplicial complex. To add intuition, we can imagine a
mountain range as a simplicial complex, with a corresponding Morse function acting as a map to
different heights in that mountain range. That complex’s gradient vector field tells us where water
would flow on that mountain range if we were to drop a bucket of water at any point. Constructing
gradient vector fields is also extremely useful when studying the topology of a simplicial complex.
However, we hypothesize that prevailing algorithms generate gradient vector fields with doubly
exponential time complexity. We are proposing new algorithms that can compute gradient vector
fields with improved time complexity. To do so, we have utilized Hasse Diagrams, a data structure
that is convenient for storing a simplicial complex. Our algorithms make use of memoization

techniques in a Hasse diagram in order to limit repetitive recursive calls prevalent in prior
algorithms. Lastly, we are in the process of providing a thorough analysis of the time complexity of our
algorithms alongside an analysis of current algorithms. In doing so, we expect to find novel
contributions in understanding the time complexity of gradient vector field computation, alongside our
addition of new algorithms to do so.
In computational geometry and topology, simplicial complexes are widely used structures that model
abstract spaces. A simplicial complex is a set of n-dimensional generalizations of triangles, called
simplices. Discrete Morse functions assign real numbers to each simplex in a simplicial complex. One
of the goals of Discrete Morse Theory is to generate gradient vector fields along the mappings of a
function on a simplicial complex. These gradient vector fields use vectors on a simplicial complex to
display how function values change throughout the complex. As a result, gradient vector fields can be
thought of as indicating the “flow” of a simplicial complex. To add intuition, we can imagine a
mountain range as a simplicial complex, with a corresponding Morse function acting as a map to
different heights in that mountain range. That complex’s gradient vector field tells us where water
would flow on that mountain range if we were to drop a bucket of water at any point. Constructing
gradient vector fields is also extremely useful when studying the topology of a simplicial complex.
However, we hypothesize that prevailing algorithms generate gradient vector fields with doubly
exponential time complexity. We are proposing new algorithms that can compute gradient vector
fields with improved time complexity. To do so, we have utilized Hasse Diagrams, a data structure
that is convenient for storing a simplicial complex. Our algorithms make use of memoization
techniques in a Hasse diagram in order to limit repetitive recursive calls prevalent in prior
algorithms. Lastly, we are in the process of providing a thorough analysis of the time complexity of our
algorithms alongside an analysis of current algorithms. In doing so, we expect to find novel
contributions in understanding the time complexity of gradient vector field computation, alongside our
addition of new algorithms to do so.

Using Machine Learning and Emergence to Provide Non-deterministic NPCs in Video
Game Combat
Computer Science - Time: Tue 11:00am-12:00pm - Session Number: 408
Rayad Lackhan, Girendra Persaud, Alicia Layne, Eldon Marks, Department of Computer Science,
University of Guyana Turkeyen Campus, Greater Georgetown, Guyana
Rayad Lackhan
Video games have come a long way from being pixels shifted across the screen to an ever-growing
empire of graphical and storytelling masterpieces. Gameplay has, however, been regarded as the most
vital aspect of a video game’s success. Shallow gameplay often revolves around poorly designed
non-player characters (NPCs), which are often too predictable and break away from the intended
immersive experience. Artificial intelligence is no stranger to video games, but its machine learning
branch is a technology rarely explored in games due to its complexity. This research focused on
providing an approach to creating non-deterministic non-player characters, within the context of video
game combat, using machine learning and a combination of other scientific concepts such as emergence
and biomimicry. Fightware, the implemented prototype, was designed by modelling fundamental data
through biomimicry which was enabled by emergence and evolved through machine learning. The
agents or ‘bots’ created were randomly assigned three of ten materials to function as limbs with their
own distinct properties. These bots were then placed in combat with each other using the Naïve Bayes
classifier algorithm since the model allowed for the use of any general machine learning algorithm. The

knowledge base of the bots after every fight was then recorded along with a key log of the buttons they
pressed. This data was then graphed and analyzed using correlation tests. It was found that 66.7% of the
results were not statistically significant, which meant that there was no strong relationship between the
bots with regards to their behaviour. This was further supported by the patterns displayed on line graphs
which showed a minimum amount of intersections, thus proving that the model does indeed produce
unique bots with non-deterministic behaviour.
Video games have come a long way from being pixels shifted across the screen to an ever-growing
empire of graphical and storytelling masterpieces. Gameplay has, however, been regarded as the most
vital aspect of a video game’s success. Shallow gameplay often revolves around poorly designed
non-player characters (NPCs), which are often too predictable and break away from the intended
immersive experience. Artificial intelligence is no stranger to video games, but its machine learning
branch is a technology rarely explored in games due to its complexity. This research focused on
providing an approach to creating non-deterministic non-player characters, within the context of video
game combat, using machine learning and a combination of other scientific concepts such as emergence
and biomimicry. Fightware, the implemented prototype, was designed by modelling fundamental data
through biomimicry which was enabled by emergence and evolved through machine learning. The
agents or ‘bots’ created were randomly assigned three of ten materials to function as limbs with their
own distinct properties. These bots were then placed in combat with each other using the Naïve Bayes
classifier algorithm since the model allowed for the use of any general machine learning algorithm. The
knowledge base of the bots after every fight was then recorded along with a key log of the buttons they
pressed. This data was then graphed and analyzed using correlation tests. It was found that 66.7% of the
results were not statistically significant, which meant that there was no strong relationship between the
bots with regards to their behaviour. This was further supported by the patterns displayed on line graphs
which showed a minimum amount of intersections, thus proving that the model does indeed produce
unique bots with non-deterministic behaviour.

Virtual Reality Based Schizophrenia Simulator
Computer Science - Time: Tue 5:00pm-6:00pm - Session Number: 815
Jonathan Slotten, Denis Gracanin, Department of Computer and Information Science, Virginia Military
Institute, 319 Letcher Ave, Lexington, VA 24450, USA.
Jonathan Slotten
Schizophrenia is a very misunderstood psychological disorder when it comes to what the patients
experience and how it affects their lives. It is a severe psychological disorder that affects quality of life,
social interactions, senses and the overall health of the person suffering. The symptoms of schizophrenia
are commonly brought on by social interaction. Schizophrenia impedes social skills, such as "emotion
processing, social perception, attributional bias, and theory of mind". We created a virtual reality
simulation app using Unity game engine. The created virtual environment models an apartment,
including a bedroom, living room and kitchen. The user can experience the symptoms of someone who
is suffering from schizophrenia through several everyday life situations/scenarios. This includes auditory
hallucinations, visual hallucinations, and other symptoms such as delusions and social perception
deficiency. This can be used by students studying the disorder to learn about the disease in a way that
would not otherwise be possible. This will also help the user to develop a sense of empathy and
understanding about what patients suffer with, helping them in their medical or psychological careers.
This could be the stepping stone to a variety of apps simulating different kinds of behaviors and
symptoms. In the future, this concept could easily be used to produce virtual reality therapy and
intervention tools with the help of medical or psychology professionals.

Schizophrenia is a very misunderstood psychological disorder when it comes to what the patients
experience and how it affects their lives. It is a severe psychological disorder that affects quality of life,
social interactions, senses and the overall health of the person suffering. The symptoms of schizophrenia
are commonly brought on by social interaction. Schizophrenia impedes social skills, such as "emotion
processing, social perception, attributional bias, and theory of mind". We created a virtual reality
simulation app using Unity game engine. The created virtual environment models an apartment,
including a bedroom, living room and kitchen. The user can experience the symptoms of someone who
is suffering from schizophrenia through several everyday life situations/scenarios. This includes auditory
hallucinations, visual hallucinations, and other symptoms such as delusions and social perception
deficiency. This can be used by students studying the disorder to learn about the disease in a way that
would not otherwise be possible. This will also help the user to develop a sense of empathy and
understanding about what patients suffer with, helping them in their medical or psychological careers.
This could be the stepping stone to a variety of apps simulating different kinds of behaviors and
symptoms. In the future, this concept could easily be used to produce virtual reality therapy and
intervention tools with the help of medical or psychology professionals.

Visualization of Sentiments for Covid-19 Mask Usage
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4027
Eric Landaverde, Shivam Patel, Dr Jean Chu, Dr. Daehan Kwak School of Computer Science and
Technology, Kean University, Union, NJ 07083
Eric Landaverde, Shivam Patel
Covid-19 continues to leave its mark on the United States as the number of cases continues to rise with
no foreseeable end, and what can be done to contain the pandemic and prevent it from leaving long term
damage has become increasingly unclear. This confusion around covid-19 and the sentiments around
proposed solutions warrant investigation; thus, the objective of this study is to examine the sentiments
around one of the proposed measures to contain the spread of covid-19; mask usage. This study
examines the sentiments of twitter users on mask usage and visualizes them on a map to locate hotspots
of positive and negative perceptions and investigate its relation to spikes or drops in cases. The
collection and visualization of this data will serve to inform professionals and institutions on how to
tackle these perceptions to increase the adoption rate of preventative measures like masks. This will be
done through a tweet mining system designed to scrape tweets using a keyword list and then obtain a
user’s bio data and geo-location to locate the state, county, or city of a user. Visual analysis will be
conducted on the dataset using numerous sentiment analysis APIs (e.g IBM Watson) to visualize the
sentiments on a map using the Google Maps API to show hotspots of positive and negative sentiments in
relation to the number of covid-19 cases. Negative and positive sentiments toward mask usage is not
expected to correlate with the case totals because of factors like social pressure that result in actions
diverging from what is said or tweeted. The goal is to gain an understanding of how divided people are
on mask usage and perceptions of mask usage, and how they relate to the number of cases in an area.
Covid-19 continues to leave its mark on the United States as the number of cases continues to rise with
no foreseeable end, and what can be done to contain the pandemic and prevent it from leaving long term
damage has become increasingly unclear. This confusion around covid-19 and the sentiments around
proposed solutions warrant investigation; thus, the objective of this study is to examine the sentiments
around one of the proposed measures to contain the spread of covid-19; mask usage. This study
examines the sentiments of twitter users on mask usage and visualizes them on a map to locate hotspots

of positive and negative perceptions and investigate its relation to spikes or drops in cases. The
collection and visualization of this data will serve to inform professionals and institutions on how to
tackle these perceptions to increase the adoption rate of preventative measures like masks. This will be
done through a tweet mining system designed to scrape tweets using a keyword list and then obtain a
user’s bio data and geo-location to locate the state, county, or city of a user. Visual analysis will be
conducted on the dataset using numerous sentiment analysis APIs (e.g IBM Watson) to visualize the
sentiments on a map using the Google Maps API to show hotspots of positive and negative sentiments in
relation to the number of covid-19 cases. Negative and positive sentiments toward mask usage is not
expected to correlate with the case totals because of factors like social pressure that result in actions
diverging from what is said or tweeted. The goal is to gain an understanding of how divided people are
on mask usage and perceptions of mask usage, and how they relate to the number of cases in an area.

Visualizing Covid-19 and Sports: a Case Study on the NBA
Computer Science - Time: Tue 12:30pm-1:30pm - Session Number: 4024
Colin Dalton and Dr. Daehan Kwak, School of Computer Science and Technology, Kean University,
Union NJ 07083
Colin Dalton
The COVID-19 pandemic has impacted the world in many ways. Social Distancing measures taken
early on required the suspension or cancellation of most sports. While the pandemic has affected and
transformed numerous domains, this research aims to look at the impact of COVID-19 on sports,
specifically in the National Basketball Association (NBA) “Bubble.” The NBA’s solution to the
COVID-19 problem was to keep everyone quarantined in one area, specifically a set of hotel rooms and
courts in the Walt Disney World Resort in Orlando, Florida known as the NBA bubble. The effects of
the pandemic are being seen not only in the logistics and business end of the NBA, but on the
scoreboard as well. Teams have been shooting the ball more often and accurately than in seasons past.
This has been attributed to factors ranging from the lack of a crowd to the darker arena with clearer sight
lines. This research aims to visualize those differences, regardless of the actual cause. First, the data
collection is implemented using Python and the nba_api which pulls data from the NBA homepage
www.nba.com. The collected data is then imported into a visual analytics platform called Tableau.
Several modules are implemented to display the contrasts in the data to visualize the impact of
COVID-19 on the NBA statistics. Trends in play style and shot profile can provide a clearer picture of
which teams are thriving and struggling in the bubble. By taking a deeper look at “bubble ball,” this
research aims to explore the subtle differences in the game from just a few months ago, and provide
further insight going forward.
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When the COVID-19 pandemic began in early 2020, it was widely considered a passing matter—one
that would only stay for a short time. After nearly a year, this virus has been spreading relentlessly and
perpetually. The question has shifted from “When will COVID-19 end?” to “How do we live with
COVID-19?” as people wait for the leading scientists and pharmaceutical companies to do their due
diligence. To mitigate the spread, individuals have been practicing social distancing and wearing masks.
While some wait for a safe and effective vaccine, others grow restless in quarantine, wanting to go out,
spend time with friends and have social gatherings. Temptation to break social distancing protocols
sometimes becomes too strong to bear, despite the fact that it is essential in slowing the spread. Health
professionals have measured social distancing on a macro-level to study the efficacy of social distancing
to prevent COVID-19 transmission. However, such studies are insufficient due to their imprecision of
data sourcing and processing.
In this study, solutions to measure social distancing on a micro-level are proposed in order to cover this
lapse. A system is being built using machine learning and computer vision to show the percentage of
people social distancing based on images or videos. The system is implemented by using Python’s
Computer Vision libraries that allow for motion and object detection. For each frame of an image or
video, a feature extraction algorithm is introduced. Then, applied statistics is used to determine the
percentage of people social distancing in any given environment. This application will hopefully act as a
method to reinforce the need for social distancing especially in the circumstance of a major pandemic,
and could support healthcare professionals to study and explain the impact of social distancing on the
spread of COVID.
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