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Training & Curriculum at the Intersection of Cybersecurity & Healthcare 
"#$%&'!()* !+,-'.&%%-!/0&1%!2&1%&'3!
456'$7-89!:#0&;<&'!=) !"9!)=>**!?!)=>@A!B;!
C'-76-%&!D%67&1%+$3>!,-'-1.&!E'#F1 !

G&$&-'H5!,&1%#'+$3>!,-'.-!I-J&'# !

!!!
The threat of cyberattacks continues to drive a sense of urgency across hospital systems and 
providers. This increase can be attributed to the data infrastructure, lack of protection standards, 
the increase in telehealth and medical devices, and more. As healthcare continues to rely on 
technology and information systems, the threat will continue to increase and the consequences 
will become much more detrimental. The healthcare industry must adopt a more proactive 
posture versus a reactive one that is mostly on defense and responding to problems that are 
happened. The abovementioned examples of preventative measures are only one part of the 
ecosystem that must be developed to keep information and organizations safe. A crucial part of a 
proactive approach is education. In addition to develop preventative standards, healthcare 
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Alternative Visions to Eurocentric Public Architecture: The Work of Balkrishna Doshi 
in India and Alejandro Aravena in Chile.!
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Since the 19th century, public housing projects have remained a dilemma for architects. From 
socialist housing projects of the East Bloc during the Communist time to large private 
developments in the West during the new Liberal era, socially-responsible housing projects have 
been at the center of architectural debates. This paper focuses on alternative vision beyond either 
the socialist or privatized housing projects by comparing the work of Balkrishna Doshi (1927-
2023) and Alejandro Aravena (1967-Present). Despite different temporal, socio-political, and 
geographic contexts, the work of these two architects shares the same social responsibility, 
emphasizing community building and empowering the people. On the surface, these two 
architects, both Pritzker Prize-winners, were from different regions. However, the problems they 
both tackled marks the intersection of economic systems, cultural forces, poverty, political 
systems, and environmental issues. This paper draws on Kenneth Frampton’s six principles of 
“Critical Regionalism” because these principles highlight architecture rooted in local context and 
possibly engage in global influences. This research also examines the work of Duanfang Lu in 
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In examining the works of David Chipperfield and Alvar Aalto, this paper dives into the political 
dimensions of architecture, focusing on the roles of history, identity, and monumentality in their 
designs. Architecture, beyond aesthetics, often carries political undertones, shaping and 
reflecting national identity. This paper investigates Chipperfield's engagement with historicism 
and the role of monumentality in his work, questioning how his architecture speaks to the past in 
the present. It also critically assesses Aalto's approach to Critical Regionalism, exploring how his 
designs negotiate local identity within modernist frameworks. This paper analyzes the ways both 
architects articulate cultural narratives through built forms by asking: can and how architecture 
serves as a tool for political expression?!

 
Architecture for the People or by the People? Exploring Agency in the works of Hassan 
Fathy and Yasmeen Lari!
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In the struggle of creating affordable housing in today’s economy, architecture becomes more 
than just bricks and mortar, it becomes a question of who holds the power for rebuilding lives 
and communities. This paper explores the contrasting approaches of agency in some of the 
projects of Hassan Fathy (1900-1980) in Egypt and Yasmeen Lari (1941) in Pakistan. Lari and 
Fathy were both recognized for their humanitarian efforts and have been awarded the Aga Khan 
Award for Architecture for their innovative works in Egypt and Pakistan. The research finds 
that Lari’s design and building methodology using her architectural concept of “Barefoot Social 
Architecture” gives agency to the people through involving them in the construction process of 
flood-resistant houses particularly through using sustainable and vernacular materials like mud 
and bamboo. This empowers the community’s self-reliance, sense of ownership, and 
environmental sustainability in the face of natural disasters. In Contrast, Fathy keeps agency in 
the hands of the architect through his concept of “Architecture for the poor” and guides the 
community through his own vision of traditional and vernacular architecture according to the 
community’s needs. This is particularly apparent in his projects like New Gourna Village, where 
he guides the community through his interpretation of their needs. Through comparing Fathy 
and Lari’s distinct approaches towards agency in architecture, this paper highlights the broader 
implications for future architectural practice particularly in the context of poverty and natural 
disasters. It questions whether architecture should be a collaborative process between the 



architect and the community, or an assertion to the architect’s authority. It also demonstrates 
how the distribution of agency can influence both the success and the sustainability of the project 
in today’s time.!
 
Architecture for the Poor versus the Desire of the Poor: The Ambivalent Reception of 
Hassan Fathy’s Architectural Legacy!
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This research aims to understand the logics of incarceration in the United States through the 
lens of architecture and propose a solution by investigating the relationship between spaces of 
confinement and the incarcerated. The first component of this research aims to reveal how the 
physical dimensions of spaces of confinement can inflict lasting damage to the mental health and 
well-being of the incarcerated. The second component of this research examines the psychological 
impact of architectural elements within prison environments, particularly the presence of light, 
ventilation, and visual stimuli through windows. It aims to understand how access to these 
phenomenological elements affects the mental health and well
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After the war, a new style of architecture emerged, the style focused primarily on monumental 
formalism, with an interest in sculptural masses, spaces, and the decorative qualities of building 
materials. That style is called Post-war Nordic architecture and was characterized by social 
engagement and thoughtful design. Three formal directions emerged within that: one that 
incorporated English Brutalism, another that built on Mies van der Rohe's work and a third that 
Frank Lloyd Wright and Japanese architecture influenced. In this paper, I will closely focus on 
Kenzo Tang’s (a Japanese architect) work, because His specific work style includes 
understanding the landscape and integrating urban contest within that of his time, and post-
European modernism, looking at the two styles I will analyze their similarities and differences, 
brought by both cultures and the time in which the designs were brought about. I will explore 
this by primarily looking at Tang’s work, I will look for key similarities that fear has evoked in 
the minds of designers at the time freshly coming out of a war, and how it had influenced urban-
based architecture. The question: designing for people and time, in what way, and with what 
effect? 
 



make architecture an autonomous language and discipline to create conceptual methods became 
the new ideologies of architecture schools like the Texas Rangers at the University of Texas 
School of Architecture. In the American context, the texas rangers were pioneers of contextual 
regionalism and promoted new techniques for studios nationwide to adopt. Proments texas 
Rangers figures included Charles Moore (1925-1993) and O'Neil Ford (1905- 1982) who shine 
importance to global techniques that can be applied to local culture. Universities like the Yale 
Schools of Architecture, RMIT University, the Architectural Association (London) and more all 
inherit the practices preached by the Texas Rangers. This paper aims to identify how the skew in 
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Steven Holl through the framework of Merleau-Ponty’s phenomenology. Barragán’s work, 
characterized by its vibrant use of color and light, creates spaces that engage the senses and evoke 
emotional responses. His work, Casa Gilardi (1976), demonstrates Merleau-Ponty’s definition of 
phenomenology by using light and textured surfaces to create a tranquility and introspection 
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Lari’s work can be related to humanitarian projects for the solution of immediate crises such as 
post disaster housing and empowering low-income communities. Their design concepts are based 
on the principles of Islamic architecture, but they rearrange these to meet the needs of today’s 
cities. This paper argues that both Tabassum and Lari show how the main architectural 
strategies like tectonics, community, and sustainability can be used to suggest new potential 
solutions that consider the political, cultural, and social contexts of the contemporary city. Also, 
the paper connects their work among the general discourses on the social function of architecture 
and how their designs seek to fix social justice issues and promote females and the less privileged.!
 
From Existentialism to Ecological Consciousness: Architectural Philosophies of 
Chinese Architect Wang Shu!
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From the 19th century, architects have been grappling with the question of existence in their 
practices. It was Frank Lloyd Wright who famously opposed the alienation of abstract modernist 
architecture. Relying on Transcendental philosophy, Wright’s prairie style exhibited an 
architecture that was rooted in respect for the landscape and the sense of the place. Later, 
phenomenologists too expressed a new conception of architecture that shifted the focus on the 
visual and the eye to other senses, especially touch and tacticity. The award winning Chinese 
architect, Wang Shu offers the third way. Chinese architect Wang Shu’s( 1963-) work portrayed 
his perspective in ecological phenomenology and his analysis of human relationships with place 



Global Influences and Local Expressions: Comparing Architectural Philosophies of 
Oscar Niemeyer and Eero Saarinen!
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How did the Global South architectural practices challenge the Eurocentric modernist 
architecture? After the wars of national liberation in the late 1950s, architects in the Global 
South began to express national identity in modernist forms. This paper focuses on the work of 



no exception. Alpharetta, Georgia is consisted of a downtown hub, commercial corridors, office 
districts, and suburbs. Many of these areas are disconnected and difficult to traverse on foot, 
thus encouraging residents to drive rather than walk. Many streets outside of the downtown hub 
are designed to serve cars, leading to an unwelcoming and unsafe environment for pedestrians. 
Suburban retrofitting is a design tactic that ranges from the urban scale to the human scale. The 
human scale focuses street redesign strategies on pedestrian wellbeing, which will be useful to 
increase walkability and connectivity in Alpharetta. This design thesis aims to take this a step 
further by devising a pedestrian “loop” that expands upon the existing greenway and connects 
nodes across the city. Architectural installations will be strategically designed along the loop to 
create destinations and support the surrounding community. The loop will be implemented on 
specific corridors to significantly improve pedestrian access on roads that are car oriented. By 
refocusing suburbia on pedestrians rather than cars, overall pedestrian wellbeing will be 
improved. Qualitative research will inform the design. Data will be collected through 
observations, mapping techniques, and case study analyses. Additionally, research of WELL 
Building Standards and biophilia will inform design decisions to focus on pedestrian wellbeing. 
Field observations and map analyses will enhance on-site familiarity. Site analysis is crucial to 
determine what areas the pedestrian loop and architecture will focus on. Precedent analyses will 
be useful to understand how urban and architectural installations are used to create iconic 
pedestrian havens within cities, such as The Emerald Necklace in Boston, Massachusetts, the 
Beltline in Atlanta, Georgia, and La Villette in Paris, France.!
 
The Influential Architectural Works of Peter Eisenman & Peter Cook!
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Locally Stranded - Addressing Rural Cases of Domestic Violence 
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Domestic violence is a nationwide crisis affecting millions of women each year and saw an 
increase in severity during the Covid-19 pandemic (2020-2022). In Georgia, 37.4% of women 
report experiencing physical violence by an intimate partner. The situation is especially dire in 
rural areas, where women experience 150% more incidents at a more in
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Pathways to Possibilities: Crafting a Montessori School for Economically 
Disadvantaged Children 
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This thesis analyzes the correlation that exists between Montessori educational methods and low-
income students. To answer this question, I researched 15 different sources, which included case 
studies, surveys, and interviews that gave me detailed information on my topic. The results of 
my research showed there was a positive correlation on the effects of low-income students in 
Montessori Education, but a negative correlation to the number of low-income students who 
attend Montessori schools. There are around 15,000 Montessori schools around the world, but 
only 570 Of them are public. This creates a lot of barriers for low-income students, denying them 
access to the benefits of Montessori education. The results of this thesis can be used to create 
awareness and promote an increase in public Montessori schools. 

 
Phenomenology Shapes 21st-century Architecture through Abstract Ideas: Analyzing 
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environment that honors both man and divinities through the composition of light, color, and 
earthly materials. In the context of Martin Heidegger’s concept of the Fourfold, Luis Barragan 
and Louis Kahn utilized water to connect man’s earthly structure to the heavens. Though 
Barragán was known for his use of color and Kahn his solid materiality, both designers used 
water as a multi-functioning element to elevate their environments and connect nature and 
structure. By analyzing their usage of earthly material and spatial arrangement, we can see how 
Barragán and Kahn created a multi-sensory experience, developing the design behind 
phenomenology in regionalist works of architecture. 
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The 1988 Deconstructivism Exhibition in the Museum of Modern Art captured the work of 
architects who had set themselves to invent a new language for architecture. Inspired by 
philosophies of post-modernism and linguistic theories of their time, these revolutionary 
architects translated linguistic plays into their space syntax. The philosopher who inspired this 
group most was French-Algerian philosopher Jacques Derrida, whose work on deconstructivism 
swept European philosophy in the 1960s. Prize-winning architects such as Bernard Tschumi and 
Peter Eisenman generated architectural projects based on their varying interpretations of 
Derrida’s thoughts. The characteristics of their projects were broken forms, fragmentation, 
disconnections, and ruptures. What is curious, however, is the similarities between these projects 
and the work of Russian deconstructivist architects of the early 20th century. Abstraction, 
fragmentation, and distortion echo the revolutionary spirit of Constructivist figures like 
Chernikov and 



inmates. Sustainable architectural design principles, such as biophilic elements and 
prioritization of privacy and social interaction, offer promising solutions to promote mental well-
being in women's prisons. By creating transformative environments that prioritize healing and 
rehabilitation, sustainable design presents an opportunity to enhance the dignity and 
reintegration of female inmates into the community. 
 
Reviving Neurodivergent Workplace 
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The post-pandemic era has left the United States with nearly one billion square feet of vacant 
office space, creating significant economic and social challenges. Alongside this, many employees 
continue to work from home, often experiencing adverse effects on their physical and mental 
well-being due to environments that are not conducive to long-
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This thesis explores the role of culturally sensitive architectural design in immigration asylum 
centers, focusing on how these spaces can better support the well-being, dignity, and cultural 
identity of Hispanic/Latino asylum seekers. Current asylum centers often prioritize efficiency 
and functionality over the emotional and psychological needs of their occupants, resulting in 
environments that feel institutional, impersonal, and disconnected from the cultural identities of 
displaced individuals. This lack of consideration for the cultural background and emotional 
recovery of asylum seekers exacerbates the challenges they face, including isolation, trauma, and 
disorientation. The research in this thesis seeks to address these issues by integrating culturally 
sensitive design strategies that reflect the heritage and needs of Hispanic/Latino populations. 
Drawing from trauma-informed design principles, this study will explore how biophilic 
elements, adaptable spaces, and communal areas can create environments that foster emotional 
recovery, provide privacy, and encourage social integration. Additionally, the thesis examines 
the importance of incorporating architectural forms, materials, and spatial arrangements that 
resonate with Hispanic/Latino cultural identity to promote a sense of belonging and comfort in 
asylum centers. Through a combination of case studies, and design exploration, the project will 
develop a comprehensive architectural proposal for a humane asylum center. This proposal will 
integrate cultural elements with trauma-informed design principles to create spaces that support 
both the immediate needs and long-term well-being of asylum seekers. The design will prioritize 
community-building spaces to promote social interaction with the local population, facilitating 
integration and reducing isolation. Ultimately, this thesis aims to redefine the architectural 
approach to asylum centers by demonstrating how culturally sensitive and humane design can 
transform these spaces into environments that offer dignity, emotional support, and a sense of 
belonging for Hispanic/Latino asylum seekers. 
 
Shaping Sustainability: Investigating the Structural Efficiency of Fabric Formwork in 
Concrete Beam Production 
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This poster explores an innovative approach to precast concrete beam fabrication using fabric 
formwork, diverging from traditional rigid formwork methods. Rigid 







grown as half circles covering about 180 degrees. Where the coast bends into capes, the cities 
have grown as wedges covering 90-110 degrees, while in Brindisi, the town has grown around 
the bay, covering about 270 degrees. The study shows the evolution of street networks over time 
is influenced by the physiographic context of the cities coupled with the configuration of inter-
city arterial roads over and above the accretion with certain street patterns. The study shows the 
need for considering both these factors to understand urban evolution and inform the planning 
and design of cities in the future.!
 
The Universal and The Mystical: Modernist Principles in Le Corbusier and 
Phenomenological Practices of Luis Barragan on Modern Architecture 
"#$%&'!()= !+,-'.&%%-!/0&1%!2&1%&'3!

456'$7-89!:#0&;<&'!=) !"9!)>**!?!)>@A!B;!
K17&'L'-76-%&!D%67&1%+$3>!P#'.1&!N#'0-J!

G&$&-'H5!,&1%#'+$3>!/5$-1!D5&.Q5#J5-'-;!,-$55-7. !

"!!
Universal Design in architecture was the idea of deciding on behalf of the people. The Swiss 
architect Le Corbusier (1887–1965) is recognized for having been one of the pioneers of 
modernist architecture and for having placed a strong emphasis on function and minimalism. 
His famous quote, "A house is a machine for living in," perfectly encapsulates his belief that 
every element of a building should be rationally constructed and stripped of any unnecessary 
decorations. Mystical design, on the other hand, was an introspective idea – it embraces a 
spiritual and poetic concept. The Mexican architect Luis Barragan's (1902–1988) approach to 
design prioritizes creating a space that feels sacred and transcendent. Barragan's architecture 
aims to foster a sense of harmony and connection with the natural world rather than just 



functioning neurodiverse adults often receive support through specialized programs and care 
facilities, high-functioning neurodiverse individuals are expected to integrate into traditional 
work environments, which can severely impede their ability to succeed. Despite growing 
awareness around creating neurodivergent-friendly workplaces, many office designs continue to 
follow a “one-size-fits-all” approach, typically featuring open desk arrays, a few private offices, 
and meeting rooms. This setup fails to provide adequate separation from distractions such as 
noise, smells, visual glare, and other sensory inputs, all of which can be overwhelming for 
neurodivergent individuals. Additionally, the lack of choice in work location and environment 
within the office further limits productivity and well-



architecture is able to create comparative forms through different means by analyzing differing 
design philosophies and any comparisons or influence of 1920s Russian constructivism on 
modern Deconstructivism. 
 
Atlanta Constitution Building Rehabilitation 
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Atlanta has a long history of demolishing its beautiful historic buildings. Known for its rapid 
growth and modernization, the city has sacrificed much of its architectural heritage in favor of 
new development. This trend has been ongoing for decades, leading to the erasing of Atlanta’s 
cultural history and the irreversible modification of the city’s skyline and built environment. Yet 
still, the City of Atlanta continues to prioritize “progress” over preservation, despite efforts by 
preservationists. With so many of Atlanta’s great buildings gone, we must preserve what still 
remains. Currently, Downtown Atlanta’s most dilapidated and historically significant building 
is the Atlanta Constitution Building. Once a beautiful gem, this neglected old structure sits on 
the corner of Forsyth St. and Alabama St. and becomes more and more of a ruin each day. Built 
in 1947 and currently vacant since 1972, the Atlanta Constitution Building has now become 
quite an eye sore for the Five Points area. Its physical dete



Thus, this research aims to analyze the fuel price index with external factors. This study employs 
a quantitative analysis to analyze fuel price fluctuations in Georgia from January 2007 to 
December 2014. Monthly data on fuel prices is collected from the Georgia Department of 
Transportation (GDOT), allowing for a detailed temporal analysis of price trends. This analysis 
indicates the Visualization of the trends of the fuel price index to measure the shifts of fuel price 
between the recession and non-recession periods based on established economic indicators. To 
assess the statistical significance of price variations between these periods, both parametric tests 
(such as t-tests) and non-parametric tests, (such as Mann-Whitney U test) are utilized. This 
study also conducted regression analysis to provide better understanding of the relationships 
between fuel prices and economic conditions. This study found that there are significant changes 
in the FPI during the recession period. In addition, the several factors, such as gas prices and 
project expenditure, significantly influenced the FPI. The analysis of the index variable reveals 
essential trends and fluctuations, especially during recessionary periods, aiding in the prediction 
of economic cycles. These insights allow policymakers to allocate resources effectively and 
prioritize strategic investments during downturns to support recovery and growth. 
Additionally, the data helps forecast demand for the transportation infrastructure, enabling 
better planning and scheduling of maintenance and upgrades.!
 
A Historical Assessment of How REITs Have Thrived During Previous Economic 
Recessions, Emphasizing the Sectors Most Affected!
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Real Estate Investment Trusts (REITs) have become an important component of diversified 
investment portfolios due to their potential for consistent income and capital appreciation. 
Although real estate investment trusts (REITs) are highly perceived as reliable sources of 
income, their performance is highly attuned to shift changes in macroeconomic factors like 
interest rates and monetary policy. However, macroeconomic conditions like inflation, changes 
in central bank/ government fiscal policies lead to change in interest rates, have a significant 
impact on their success. Because of differences in their underlying business structures, interest 
rate swings can have varying effects on equity and mortgage REITs. This Research fosters a 
better understanding of h



since their profitability is based on interest rate spreads, which have a direct impact on their 
earnings. Equity REITs, on the other hand, are less subject to interest rate fluctuations because 
their revenue is based on property prices and rental income. 



Weaving of Spaces: “Designing Spaces that Create Opportunities for Communication 
and Freedom Through Ease of Access”!
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The Kennesaw State University campus has much to offer its students and the community, but 
it has a periphery, disconnecting it from neighboring communities. Marietta square has amazing 
opportunities for food and community. The main problem here is that the only way to access the 
square and Kennesaw State University is by car and that these two locations are isolated. 
Through the research of the psychological aspects of space, cast studies and psychological 
research articles. I've found the main problems found in these urban areas are the low 
walkability, lack traffic safety and lack access to anyone regardless of Finacial constraints such as 



of this analysis is to investigate the variations in the HMI during recession periods and measure 
the impact of external factors on the HMI using regression analysis and machine learning 
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Comparing Diabetes and Hypoglycemia Mortality Rates!
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Around the world, hypoglycemia and diabetes morality has been on the rise. This study aims to 
explore the difference between hypoglycemia and diabetes related morality on a global scale. 
Knowing the mortality rate of diabetes and hypoglycemia would be useful for countries needing 
to know what they should be doing differently to tackle this issue. The data was found on 
Mendeley Data and is called “Global proportions and rates of hypoglycemia-related morality” by 
Francesco Zaccardi. They focused on proportions of hypoglycemia related deaths (compared to 
total diabetes deaths) and counts of hypoglycemia and diabetic related mortalities across 109 
different countries. Descriptive statistics and frequency tables were generated for the variables of 
interest. Two data sets were merged to have one file that contained hypoglycemia, diabetes and 
population counts. Two new variables were then computed to show the incidence rates of 
hypoglycemia and diabetes. There were higher mortality rates shown in Japan, Latin America 
and Caribbean countries. And lower mortality rates in Europe, North America, and other high-
income regions. We can see which countries with lower mortality rates and follow their practices 





analyzing data from a sample of 1,000 top Twitch streamers over the course of a year. Key 
variables include follower count, average viewership, content type, streaming schedule, audience 
interaction metrics, and demographic information. We hypothesize a positive relationship 
between follower count and average viewership, suggesting that streamers with higher average 
viewership are more likely to attract a more significant following. Additionally, the research 
anticipates that factors such as content type, audience interaction, and viewer demographics will 



2,139,911 observations. In addition to race, variables such as age, gender, and education level 
will be included in the analysis when assessing the relationships with mental health service 
utilization. Our data analysis intends to identify trends in mental health service access among 
different racial groups. Preliminary results indicate that marginalized racial groups may 
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An Algorithmic Approach for Optimizing Blood Transactions in Regions with Scarce 
Donation Rates 
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This poster presents the development of a software solution designed to optimize blood 
management systems in regions with low donation rates, including areas severely impacted by 
war, political instability, or economic challenges. Many regions around the world suffer from 
chronic shortages of blood donations, especially during crises, where conflict and natural 
disasters further exacerbate the scarcity of resources. In war-torn regions, limited healthcare 
infrastructure and reduced donor participation lead to critical blood shortages, making the 
optimization of blood resources more urgent than ever. The project aims to streamline access to 
blood resources through a user-friendly application, enabling patients and donors to quickly 
locate and request blood from nearby facilities. The system uses a NoSQL Cassandra database for 
efficient management of large datasets, allowing real-time updates on blood availability. Key 
features include tracking blood groups, specific blood components (e.g., red blood cells, plasma, 
platelets), and their respective expiration dates to ensure proper utilization. A recommender



Alzheimer’s disease is a neurological disorder that is progressive and characterized by gradual 
degeneration of brain cells resulting in decline of cognition, memory, and behavior. According to 
the National Institute of Aging, Alzheimer’s disease is currently ranked 7th leading cause of 
death in the United States. Our research objective is to build a collection of databases for further 
Alzheimer’s disease research. This comprehensive collection includes various databases from both 
clinical and scientific perspectives. The diverse collection of databases ranges from the 
International Alzheimer’s and Related Dementias Research portfolio to the National Alzheimer’s 
Coordinating Center among others. These databases are then classified into categories based on 
their biomarkers, drug development, genetic research, and many other categories. The goal of this 
research is to aid medical professionals, researchers, and pharmaceutical companies with valuable 
data to improve Alzheimer’s disease treatment, early detections, and integrating deep learning 
applications using these database holds the key to unlocking patterns, predicting disease 
progression, and enhancing diagnostics.!
 
The Impact of Adversarial Attacks on Remote Sensing Applications 
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Remote sensing systems are increasingly utilized in automated surveillance and detection 
applications. However, the robustness of these systems is challenged by adversarial attacks—
deliberate manipulations of input data that lead machine learning models to misclassify or fail to 
detect critical objects. This research investigates the vulnerability of remote sensing systems to 
adversarial perturbations, focusing on datasets designed for object classification in remote 
sensing contexts. We will implement adversarial techniques, such as the Fast Gradient Sign 
Method (FGSM), to systematically compromise detection accuracy. In parallel, we will develop 
and evaluate defense mechanisms, including adversarial training, to enhance system resilience. 
The findings will identify the impact of adversarial attacks on the machine learning model's 
performance and provide recommendations for strengthening the security and reliability of 
remote sensing technologies. This work aims to contribute to the development of more secure 
machine learning systems, with implications for improving both public and private safety 
infrastructures. 
 
Leveraging a Large Language Model to Empower Informal Caretakers of People with 
Dementia 
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Behavioral symptoms of Alzheimer's Disease and Related Dementias (ADRD) are detrimental to 
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Cardiovascular disease (CVD) is a leading cause of morbidity and mortality worldwide, 
responsible for millions of deaths annually and placing immense pressure on healthcare systems. 
Early diagnosis and effective management of conditions like coronary artery disease (CAD) are 
crucial for preventing severe outcomes such as heart failure and myocardial



behavioral techniques. VR also has the potential to enhance medical training by simulating 
complex procedures, improving learning effectiveness, and reshaping clinical skills. However, the 
technology’s high expense, limited accessibility, and usability concerns, such as motion sickness 
and discomfort with VR devices, create hurdles; these are barriers to VR in the health sector. In 
medical education, challenges such as the authenticity of patient interactions and the difficulty 
in tracking learner performance limit broader acceptance. Additionally, research is limited by 
small participant samples and the necessity for more extensive validation studies. VR 
demonstrates significant potential in revolutionizing healthcare by providing engaging, patient-
centered solutions that enhance both educational and therapeutic results despite these obstacles. 
Ongoing research and developments in VR technology are essential for the complete combination 
of these innovations in clinical and educational settings. 
 
Promoting Inclusion in Cybersecurity and Empowering the Next Generation: Lessons 
from KSU's GenCyber Camp 
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DNA repair mechanisms are critical in maintaining genetic stability, with spontaneous 
mutations occurring between 10^5 and 10^8 times daily due to endogenous and exogenous 
factors. This research focuses on three primary DNA repair pathways: Mismatch Repair 
(MMR), Base Excision Repair (BER), and Double-Strand Break Repair (DSBR), each involving 
various enzymes that recognize and correct DNA damage. The study investigates the stability of 



and bandwidth. The testbed being developed by this project will provide researchers and 
practitioners with an open and adaptive environment for measurement and experimentation in 
the FL context. It will also enable opportunities to design and test effective techniques that 
provide robust FL solutions. In addition, this project can help analyze and validate issues related 
to FL security.!
!
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Effect of Bodily Gestures on Engagement within a VR Classroom Experience!

"#$%&'!(=* !+,-'.&%%-!/0&1%!2&1%&'3!

456'$7-89!:#0&;<&'!=) !"9!)*>**!?!)*>@A!-;!



:23"8&!"##$'$&"(&;*52,+1+$%&2,3&7"/+2#&7/+$,/$%!!!

!!!
5"39)-7 !!!

!

The Equality Fantasy: Exploring Gender through the Fanfiction Literary Movement!
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At its core, fiction helps us explore parts of ourselves and make sense of the world we live in. It 
looks at the chaos of human existence and says, “I see you.” What happens, then, when the 
majority of popular media centralizes around one particular identity? When you search through 
movies on a theater’s roster and cannot find yourself on a poster? When popular media fails to 
represent the diverse spectrum of human experience, counter-culture emerges. One of the 
primary modes of this is fanfiction. In this presentation, I explore the development of fanfiction, 
from 19th-century women’s clubs to the modern Organization for Transformative Works, and 
investigate how women created a space where they could engage in the same self-exploration 
traditionally offered to their male counterparts. Using this research, I argue that, despite popular 
belief, women are the primary curators of fandom culture, and that transformative fanworks have 
a place in academics. When denied egalitarian access to higher education, women’s clubs evolved 
into an informal academic collective, where dismissed groups could come together to develop 
writing and literary analysis skills. These clubs became the early prototypes of modern fandom, 
where women not only practiced literary criticism and creative writing, but also re-imagined 
fiction, creating a new branch of literary creativity. Since then, fanfiction has continued to 
evolve into an introspective, explorative medium unshackled by societal shaming, publishing 
regulations, and cultural ex
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Underscoring the ethical complexities of educational initiatives within prisons allows for more 
careful consideration of the impacts on both students and educators. This enables a nuanced 
advocacy for a shift in prison education policy and practice toward more holistic and humanizing 
approaches, ultimately contributing to broader systemic changes and more universal social 
justice.!
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The Ball Game, Sacrifice, and Skull Racks in Prehistoric Mesoamerica 
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The Postclassic period (AD 900-1519) in ancient Mesoamerica was dominated by three distinct 
cultures: the Toltec, the Maya, and the Aztec. These three cultures were interconnected by 
numerous aspects of both the physical and cosmological worlds. The creation myths associated 
with all three of these prehistoric civilizations place heavy emphasis on sacred animals such as 



analyze the dentition of these individuals in order to determine a possible reasoning behind these 
2 different burial methods. Specifically looking for linear enamel hypoplasias (LEH), evidence of 
periods of malnutrition, and irregular dental wear. Within this data set there were very few large 
differences. There were very few LEHs present between the individuals in both graves, but there 
were instances of irregular wear on the individuals found within the cist grave. This tells us that 
the individuals buried in this grave may have been using their teeth for something other than 
chewing, possibly for industrial use such as spinning thread, or that they had a different diet 
with foods that were more difficult to chew. 
 
Exploring Roman Health and Social Status in Crete: Dental Evidence from Ierapetra's 
Graveyards!
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This research project aims to compare dental pathologies between excavations of Roman graves 
from Ierapetra, Crete in Greece. This study is part of a larger project led by Dr. Susan 
Kirkpatrick Smith. I compared the data from a newer excavation to previous results from nearby 
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Approximately 10% of the Guatemalan population lives in the United States, which makes up 
3% of the Hispanic immigrant population since 2021. Between 2000 and 2021, there has been a 
336% increase in the Guatemalan-origin population In the United States from 410,000 to 1.8 
million (Noe-Bustamante, Flores, and Barroso 2022). This qualitative research explores the 
factors driving this migration and aims to humanize perceptions of Indigenous Guatemalan 



of the Reagan administration which dictated U.S. interaction with the nation of Nicaragua and 
seeks to clarify ongoing historiographical debate surrounding the justification for these projects. 
This study utilizes documents, testimonies, and speeches from the United States Congress and 
former President Ronald Reagan to contextualize official statements relating to the role of the 
United States within Nicaragua. It then places them in comparison with later interpretations of 
1980s U.S. foreign policy from authors such Jeff Bass, Robert Kagen, Roy Gutman, Thomas 
Carthers, William Schmidli, and several others. In addition to this, notable publications from 
The Heritage Foundation, The Permanent People's Tribunal, and The Washington Post are used 
to observe larger media interpretations of U.S. intervention during the time period. Individual 
publications of political authors such as Andrew Kimmens, William Leogrande, Peter Kornbluh, 
and Christopher Dickey are also included for the role of observing political opinion of foreign 
policy initiatives within the time period. 

 

State and Syncretism: Sufism in Mughal India through the Lens of Akbar’s State-
Building Project!
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Ever since Islam’s arrival on the Indian subcontinent, Sufi orders were on the front end of 
contact between it and local Dharmic religions, often blending them with the more mystical 
strains of Islam. Despite this, the single most studied figure in the field of Muslim-Hindu 
syncretism is not a Sufi Mystic, but a Mughal Emperor: Akbar. Infamously, Akbar created a 
court religion (which some scholars have doubted the existence of) named 
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Undergraduate Human Subjects Research Lab Experiences in Humanities!
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Amid concerns for the coming enrollment cliff as well as enrollment attrition in humanities 
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thought processes. Research has also shown that colors can affect emotion, with bright colors like 
yellow being linked to more ‘positive’ emotions, and duller colors like black or brown being linked 
to more ‘negative’ emotions. In this investigation I used the color red to signify anger, blue to 
represent sadness, and yellow to symbolize happiness. These three colors were coupled with 
angry, sad, and happily charged words to see if they affected the speed with which participants 
could verify the color of the words. The words were shown to participants in Dr. Christina 
Salnaitis’ Cognitive Psychology class via a computerized Stroop Task. There was a significant 
statistical difference in the speeds with which participants could identify the word colors. Basic 
words with no emotional connections were identified the fastest. Words with emotional 
connotations paired with colors that matched those emotions were the second fastest. Emotional 
words paired with colors that had opposing emotional connections were the slowest. This shows 
that both colors and emotional words can impact cognitive speeds and sets the stage for further 
research on the impact of colors on emotion and cognition.!
 
The Effects of Perceived Stress on Emotional Response to Video Stimuli 
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causing the country to have more than 40% of their energy coming from renewable resources. 
Meanwhile in the United States, although recycling programs are available, they lack 
participation due to inconsistent environmental policies and a high reliance on fossil fuels. This 
qualitative research aims to compare and contrast the sustainability practices between American 
and German college students. The participants in the study consisted of nine American students 
enrolled at Kennesaw State University, and six German students aged 21 to 26. Data was 
collected by interviewing the students on sustainable living, energy sources, resource 
management, and recycling practices. Participants were also asked about their knowledge of 
sustainability issues in their country, such as the presence of government aid towards living 
more sustainably, the main causes of pollution in their country, and how they participated in 
reducing pollution. Last, participants answered questions about food and food choices. The 
results showed that sustainability practices are not widely used by American students compared 
to German students. German students presented more knowledge and active practices of 
sustainability. For example, they conserve electricity in public restrooms with the use of motion 
sensor lights, they consume all or most of the food on their plates and scrape the rest into a 
compost bin, they have recycling bins everywhere you go, and they have second-hand shops. The 
contrast in sustainability habits between American and German college students demonstrates 
the impact of governmental policies and societal norms on environmental behaviors and 
emphasizes the need for more sustainable practices in the United States.!
 
Analyzing Contrasts Between US and German Students: Intercultural Competence!
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interest in getting to know about different cultures in depth, while the American students 



Autism Spectrum Disorder (ASD). The World Health Organization describes ASD as a group of 
conditions that are characterized by having difficulty in social interactions and communication 
as well as restricted or repetitive behaviors. Masking (also referred to as camouflaging) is when a 
person tries to hide or mask their symptoms or personality to fit in to societal norms. 
Camouflaging is common in ASD. Further, recent research revealed a negative relationship 
between camouflaging and quality of life in individuals with ASD. However, the effects of 
symptom camouflaging on mental health have been understudied in ASD as have the 
relationships between age of diagnoses and these variables. Continued research is therefore 
needed to unpack these nuanced relationships. In this study, 150 participants with ASD were 
recruited through an online platform, Prolific, to complete a battery of self-report questionnaires 
regarding ASD symptomatology, symptom masking habits, mental health, quality of life and 
other demographic questions. Regression analyses evaluating the relationships amongst variables 
will be discussed. This project adds to the scientific literature on ASD by illustrating how 
camouflaging may affect not only mental health but also broader lived experiences. 
 
Exploring the Effects of Priming on Logical Reasoning 
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The relationship between priming and cognitive problem-solving has been an area of growing 
interest in psychological research, with implications for understanding how subtle cues influence 
task performance. This study seeks to answer the central question of how priming through word 
unscrambling influences participants' ability to solve logical grid puzzles, examining the 
cognitive processes that underlie this interaction. Previous research has demonstrated that 
priming can influence social behaviors, decision-making, and cognitive processes, yet little 
attention has been given to its role in enhancing analytical reasoning. This study addresses that 
gap by exploring how priming through word unscrambling impacts participants' ability to solve 
logical grid puzzles, aiming to assess the cognitive mechanisms involved in this process. The 
experiment divides participants into groups where one group received scrambled word tasks and 
the other did not. measuring their subsequent performance on puzzle-solving tasks. Independent-
samples t-tests revealed no statistically significant differences between the control and 
experimental groups in total puzzle completion times (p > 0.3). Effect sizes were consistently 
small (Cohen's d ranging from -0.033 to -0.392), suggesting that the priming manipulation did 
not significantly influence overall problem-solving performance. However, greater variability 
was observed in the control group, as evidenced by larger standard deviations, indicating more 
inconsistent performance compared to the experimental group. This pattern of reduced 
variability in the experimental group suggests that priming may have contributed to more 
standardized cognitive processing, even if it did not enhance the speed of puzzle-solving. These 



findings highlight the complexity of priming effects on cognitive tasks, with potential 
implications for understanding how priming can influence task consistency rather than task 
speed. 
 
Exploring the Influence of Organizational Culture, Benefits, and Diversity Statements 
on Talent Attraction in Startups 
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Startups can face significant challenges when attracting new talent due to their less established 
reputation and job seekers’ perceived uncertainty regarding their career prospects. Recruitment 
webpages are a key tool for startups to project an appealing organizational image to potential 
candidates, typically by showcasing the company’s culture, employee benefits, and commitment 
to diversity and inclusion. The study aims to explore the impact of organizational culture 
(masculine vs. feminine), types of employee benefits (family-friendly vs. financial wellness), and 
diversity cues (surface-level vs. deep-level) on job seekers’ attraction to startups. Drawing on 
signaling theory, our main research questions are: (1) how do organizational culture attributes 
(masculine vs. feminine), types of employee benefits (family-friendly vs. financial wellness 
benefits), and diversity cues (surface-level vs. deep-level diversity) on recruitment webpages 
affect job seekers’ attraction to and evaluation of startup companies? (2) how do individual 
differences (e.g., demographics, personality traits) among job seekers moderate such effects? To 
address these questions, we propose a 2 x 2 x 2 between-subject online experiment using 
Qualtrics, with approximately 350 job seekers recruited via Prolific. Participants will provide 
information about their demographics and personality traits before reviewing a fictional 
startup's “Careers” page, which will present different combinations of culture, benefits, and 
diversity statements. The participants will then complete a survey measuring person-
organization fit, organizational attraction, perceived legitimacy of the company, etc. Data 
collection is set to conclude in October 2024. We will analyze the data using MANCOVA and 
multiple regression analyses to assess both main (e.g., greater attraction to startups with a 
feminine culture) and moderating effects, (e.g., surface-level diversity attracting more minority 
job seekers; family-friendly benefits appealing more to women). The insights gained will offer 
practical guidance for startups in designing effective recruitment strategies, ultimately helping 
them become employers of choice. 
 
Exploring the Theta/Beta Ratio in Elderly Populations with Mild Cognitive 
Impairments 
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students participated in an online test to determine this effect, with roughly half (N = 11) 
listening to a video instructing them to induce mindfulness. The control group (N = 14) 



Choosing a college major is an important decision that impacts the trajectory of a student’s 
career. Previous research has indicated that decision-making and problem-solving skills are 
critical for navigating new and complex environments. These studies suggest that individuals 
who demonstrate higher problem-solving skills are often more efficient at analyzing and 
interpreting information, leading to better decision-making outcomes. In contrast, poor problem-
solving and decision-





adults & lack spatial localization due to the limitations of evoked response potentials. This study 
investigated differences in ERP among college students in addiction recovery relative to control 
participants who report no addiction. ERPs were measured during a cognitive task requiring 
distinction between irrelevant and relevant stimuli (the common oddball task). Using low-
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Gender Stereotypes: A Comparative Analysis of the Intersection Between Gendered 
Toys, Race, and Income 
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This research project engages systematic field observations of toy sections at a large-scale box 
store. I engaged qualitative observations of toy sections to explore cultural messages conveyed to 
populations across varied demographic census tracts. While a relatively small-scale project, I 
have sought to examine messages to and about children as found among toy types, toy 
packaging, and observed themes. In an effort to engage diversity of the local region, I used 
Census data to locate three distinct census tracts in the Atlanta metro area which demonstrated 
variation in average household incomes and racial-ethnic composition. From these tracts I then 
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characteristics that decrease the likelihood of an individual acquiring or accessing these 
moderators. These concepts are examined using two critically acclaimed books and peer-reviewed 
journal articles that provide supporting information.!
 
Reparations, Social Justice, and the Global War on Terror!
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The US began their ‘Global War on Terror’ (GWOT) more than twenty years ago. In the US, the 
political and scholarly reference-point for the GWOT comes from the perspective of how US 
national/human security interests can be protected, or how they were harmed. Rarely are the 
political, social, and economic costs inflicted on the people of the global South considered in 
studies of the GWOT. This research project empirically and theoretically interrogates the actions 
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Basic Amino Acids as Charged State Reducing Agents for Native Mass Spectrometry 
"#$%&'!()A !+,-'.&%%-!/0&1%!2&1%&'3!

456'$7-89!:#0&;<&'!=) !"9!)=>**!?!)=>@A!B;!
K17&'L'-76-%&!D%67&1%+$3>!,-'J-81-!,-HQ.1L!
C'-76-%&!D%67&1%+$3>!S<76J!M-11-1!

G&$&-'H5!,&1%#'+$3>!,#5-;;-7!SV!M-J.; !

"!!
Native Mass Spectrometry (MS) allows for the characterization of biomolecules in their native 
state, preserving their structure. The electrospray ionization of the native mass spectrometry 
transfers samples from the liquid phase to the gas phase by introducing a high voltage to the 
sample. The electrostatic charge of the sample causes proteins to unfold, leading to a more 
complex mixture of ions, complicating data analysis, identification efforts, and quantificational 
efforts. To prevent the unfolding of proteins charged state reducers can be used to lower the 
electrostatic repulsion between highly charged groups on the protein which maximizes the 
maintenance of the native conformation of proteins. In previous studies, it has been found that 
high concentrations of imidazole derivatives are effective in lowering the charge state that is 
acquired during the ionization process resulting in lowered repulsion between charged groups of 
a protein as well as dissociation. In this research, the charge reducing capacit



Phosphatidylcholine (PtdCho) is one of the essential lipids present in the cell membranes of 
plants, animals, and prokaryotes. The biosynthesis of phosphatidylcholine involves the 
methylation of Phosphoethanolamine (pEA) to phosphocholine (pCho). This methylation process 
is mediated by the enzyme called Phosphoethanolamine N-methyltransferase (PMT). PMT is 
available in plants, nematodes, and some protozoan parasites, including Plasmodium and 
Eimeria species. Among them, Eimeria parasites are abundant in the world and responsible for 
parasitic infection. Eimeria parasites cause coccidiosis in chickens and other birds, leading to 
severe economic loss for the poultry industry. The treatment is expensive, and the price of 
poultry-based protein is getting high and ultimately humans are suffering. Only a few drugs are 
available to treat this disease, but resistance and allergic reactions are reported. Thus, the 
identification of biochemical targets and the development of antiparasitic drugs have great 
importance. PMT plays a vital role in their cell growth and development. In this study, a series 
of biochemical and biophysical analyses, including enzyme kinetics, protein-ligand binding, and 
X-ray crystallography, provides a foundation for drug development. Specifically, we determined 
the three-dimensional structures of EtPMT at a 2.9 Å resolution. Additionally, functional 
characterization was performed using enzyme and binding assays, which revealed valuable 
properties of EtPMT, such as its Km and Kd values. The QuikChange site-directed mutagenesis 
kit was employed to gain detailed insights into the reaction mechanism of PMT. The next step 
involves fragment-based screening and molecular docking, which will aid in developing novel 
compounds targeting PMT as potential antiparasitic drugs. 
 
Bis-NHCs: Building Blocks for Novel Architectures 
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Chemical Synthesis and Characterization of Skin Care Peptides!

"#$%&'!()e !+,-'.&%%-!/0&1%!2&1%&'3!

456'$7-89!:#0&;<&'!=) !"9!@>**!?!@>@A!B;!!
K17&'L'-76-%&!D%67&1%+$3>!D#B5.-!G#7'.L6&_!

C'-76-%&!D%67&1%+$3>!S<76J!M-11-1!

G&$&-'H5!,&1%#'+$3>!,#5-;;-7!SV!M-J.; !

"!!
Peptides have gained a lot of attention in skin care products because of their beneficial properties 
and cost efficiency. Overall, peptides are known for their multifaceted properties to help with 
anti-aging properties. Although most of the natural peptides are extracted from various 
biological sources, the purity and quality of these peptides are questionable. Besides extracting 
these peptides, the specific skin care peptide can also be synthesized by traditional solid phase 
peptide synthesis protocols, however, very few studies are reported. The goal
kisd oduf k i pi vi]d
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forms starting from four carbon atoms and up. However, typically even-numbered carbon 
clusters prefer to be in their cyclic form, while odd-numbered carbon clusters prefer to be in their 
linear form. Likewise, the multiplicity of these molecules can also affect their stability. Carbon 
clusters are the basic building blocks of carbon nanotubes, which are highly versatile 
nanomaterials with use cases ranging from industry, where they are being considered as 
composite materials, to medicine, where they could be used for biomolecule transport and tumor 
imaging. The purpose of this comparative study is to analyze the vibrational frequencies of 
carbon clusters in their linear and cyclic forms as well as their singlet and triplet multiplicities, 
respectively. Additionally, we report IR and Raman intensities for C"  clusters using the normal 
mode analysis (harmonic approximation) to collect data for assignment of molecular vibrations. 
Many C"  clusters are highly symmetric, therefore both IR and Raman spectra provide valuable 
information on their structure, properties, and stability. Such analysis has the potential to shed 
light on their preferred arrangement in space and give insights into the likelihood of their 
experimental synthesis. Most notably, that cyclic C# 
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Dyes that absorb in the visible and fluoresce in the red- and near



either set-2 or mes-4 RNAi and examining germlines of their synchronized progeny at the young 
adult stage using DIC microscopy, DAPI staining, and by quantifying the total number of 
oocytes across both gonad arms. Excitingly, we find that knocking down either SET-2 or MES-4 
significantly rescues germline health in spr-5; met-2 progeny, with some spr-5; met-2 progeny 



Triacryloylhexahydro-1,3,5-Triazine (TATA) and 1,3,5-Tris (Bromomethyl) Benzene (TBMB). 
Synthesis of cyclic peptides was confirmed by mass spectrometer. Bi-cyclic analogues of 3CTLP2 
using TATA showed inhibition efficiency (IC50 4.00 µM) which was lower and better than other 
cyclic and bicyclic peptides. Future studies will be directed to further investigation of their 
serum stability, enzymatic stability, cell viability and binding efficacy. 

 
Investigating the Impact of Glucose, Sucrose and Glycerol on Protein Structure and 
Dynamics using Electrospray Ionization-Mass Spectrometry!

"#$%&'!()] !+,-'.&%%-!/0&1%!2&1%&'3!

456'$7-89!:#0&;<&'!=) !"9!@>**!?!@>@A!B;!!
K17&'L'-76-%&!D%67&1%+$3>!4-8J#'!/0-1$!

C'-76-%&!D%67&1%+$3>!S<76J!M-11-1!

G&$&-'H5!,&1%#'+$3>!,#5-;;-7!SV!M-J.; !
"!!
Protein, antibody, peptide and enzyme-based medications remarkably increased in the 
pharmaceutical industry, but long-term storage and stability issues arise with newer and more 
complex medications. In the last two decades, the FDA approved 894 therapeutic proteins, 
including 354 monoclonal antibodies and 85 peptides or polypeptides. A critical aspect of this is 
the preservation of these protein-
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lipids in crab, 118 in lobster, 515 in shrimp, and 605 in oyster detected. Unsaturated fatty acids 
were the most prevalent lipid groups with fatty amides, sphingolipids, and fatty alcohols present 
in smaller percentages. Unsaturated fatty acids are crucial to many aspects of human health, 
including cardiovascular stability.!
 
Potential for Alpha-



K17&'L'-76-%&!D%67&1%+$3>!4'.1.%8!E&JJXS%Q.1$#19!P-8J-!,-&L&'!c!SJ-.1-!W&$%&&!
G&$&-'H5!,&1%#'+$3>!2-'#J!25'&$%&1$&1!

"!!
Cellular responses to stimuli are essential to the proper functioning of all organisms. The specific 



binding domain, and T-antigen with the activation domain, resulting in blue colonies on -leu-
trp/X-alpha-GAL/AbA plates. Negative controls were performed with laminin with the binding 
domain, and T-antigen with the activation domain, resulting in no growth/blue colonies on the 
aureobasidin and double dropout plates respectively. Y190 yeast cells were transformed with 
MK2-binding domain plasmid and mated with Y187 yeast cells containing a cDNA library of 
human proteins to screen for potential binding partners. Approximately 200 positives were 
obtained and stored in a solution of glycerol and YPDA. Ten positives were analyzed. PCR 



component Analysis (PCA) of IR data of DESs. Among 9 prepared DESs, Histidine and Lactic 
acid DES (1:9) and methyl-triphenyl-phosphonium bromide and ethylene glycol (1:5) found 
more homogenous, clear liquid at room temperature. The functional groups were well 



"!!
Deep Eutectic Solvents are establishing themselves as a relatively new development in the field of 
green chemistry as they have only been around for just over two decades. Moreover, these 
solvents propose an environmentally friendly solution to toxic solvents that are commonly used 
for industrial purposes. Deep Eutectic Solvents are comprised of two principal components, a 
hydrogen bond donor and a hydrogen bond acceptor. These combinations are highly tunable as 
their parent components can be combined to create a DES solvent that has a melting point much 
lower than its parent components. The main application for these solvents is to integrate them 
within industrial processes as non-toxic, nonflammable, green solvents that are inert to the 
environment. In the research, various DESs were prepared by using a 1:2 molar ratio, stirring at 
600 RPM at 80 for about one hour or until a colorless liquid was achieved. Choline chloride was 
used as the main hydrogen bond acceptor while urea, acetamide, benzamide, and L-glutamine 



temperature, but the formation of hydrogen bonds between them causes a depression of the 
melting point and DES becomes liquid. Among different types of DESs, natural DES (NADES) 
have significant applications in biological systems, environmental protection, extraction and the 
pharmaceutical industry. The hydrogen bond acceptors mainly include quaternary ammonium 
or phosphonium salts, whereas the most common hydrogen bond donors are amides, alcohols, 
carboxylic acids, amino acids, sugar, polyols etc. The primary focus of this investigation was to 
synthesize NADESs containing choline chloride and glucose/sucrose in different ratio and 
characterized by IR spectroscopy. For Des preparation thermal process was followed maintaining 
temperature from 60 °C to 130 °C and stirring rpm at 400 to 700. It was observed that ChCl: 
Glucose (2:1), ChCl: Sucrose (1:1), Betaine: Glucose (5:2) DESs were synthesized successfully. 
The IR data confirms the presence of major functional groups in DES samples from individual 
components. The PCA results also support the DES formation. However, ChCl: Sucrose (1:2), 
ChCl: Sucrose (2:1), ChBr: Glucose (2:1) DESs were not mixed completely and remained very 
viscous or solid in room temperature; not favorable for further characterization.!
 
Transcription Factor Binding and Discovery of Novel Gene in the Opportunistic 
Human Pathogen, Pseudomonas aeruginosa!
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"$&67#;#1-$!-&'6L.1#$-  (PA) is a gram-negative, ubiquitously-found bacterium that 
primarily causes nosocomial, or hospital-borne, infections within immunocompromised patients. 
Therefore, it has been deemed a critical priority pathogen by the World Health Organization 
(WHO) and the Center for Disease Control (CDC), generating a need for research on its 
fundamental biology. The Van Dyke laboratory focuses on proteins called transcription factors, 
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Dairy is a large source of lipids necessary for most mammalian organisms to grow exponentially 
and a cornerstone of the human diet. These lipids are necessary for energy storage, vitamin 
absorption, and even brain development. The lipids in animal milks such as bovine and goat are 
vital as the main source of energy for growth, however, plant-based milk consumption, as part of 
a healthy diet, is continuously increasing. The objective of this research is to perform a 
comparative lipidomics study on the bovine, goat, coconut and almond milks and elucidate 
relationships between the lipid profile among them. The lipids were extracted from the milk 
sample employing Folch extraction protocol and were separated and dectected using Vanquish 
Flex HPLC coupled with Orbitrap Exploris 240 Mass Spectrometer. LC-MS data were proceeded 
through LIPID MAPS and ChemSpider databases for comprehensive analysis. Our current 
hypothesis is that mammalian milk will contain more fatty lipids, like fatty aldehydes, hydroxy 
fatty acids and saturated fats, associated with development and growth, while milks made from 
nuts may experience a larger variety of lipids and a higher concentration of unsaturated fats. 
However, the data has shown that while mammalian milk did correlate with the hy



sodium-based buffers on a model protein employing native mass spectrometry. Different 
concentrations of various buffers were prepared and combined with a lysozyme solution. These 
solutions were then analyzed using a mass spectrometer and differentiated with respect to mass-
to-charge (m/z) ratio. The control, lysozyme in water, exhibited m/z peaks ranging from 8+ to 
11+, with the strongest peak at 10+. Upon incubation of different concentration of volatile 
ammonium-
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The SARS-CoV-



influences mosquito biting behavior, and fitness, and can affect how they acquire and transmit 
pathogens and viruses to their hosts. Among different rearing conditions, different microbial 
communities have been found residing within the gastrointestinal environment. Considering the 
microbiota in laboratory-raised mosquitoes so it can be compared to wild mosquitoes is important 
when future experiments attempt to apply the data found in a laboratory to wild populations. 
This study looks into Ae. albopictus, raised in one of Kennesaw State University’s laboratories, 
reared from fourth-generation eggs and fed a larval slurry mix of brewer’s yeast and liver 
powder. As adults, they only had a sucrose and DI water solution to drink. All sampled 
specimens were females that had never been blood-fed. Individual mosquitoes were collected from 
the laboratory colony whose midguts were dissected out into a sterile solution. They had their 
DNA processed using 16S Gene Sequencing of the v3 and v4 region. We analyzed similarities 
and differences in midgut microbial communities within the Ae. albopictus species. 
 
Analyzing Temporal Variations in Trash Collection in Tobacco Caye, Belize: A 
Comprehensive Yearly and Monthly Comparison to Uncover Underlying Mechanisms 
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This study investigates the temporal variations in trash accumulation on Tobacco Caye, Belize, 
focusing on the impacts of tourism and seasonal weather. The Caribbean Sea, a year-round 
hotspot for tourism, contributes large amounts of anthropogenic litter to the reef crest, especially 
during the rainy season, which exacerbates the issue through hurricanes, open-ocean current 
patterns, and other large water movements. The objective of this research is to assess the volume 
of trash collected over a four-year period (2019-2023) and determine if the variability in trash 
deposition aligns with seasonal tourism and severe weather. Data collection involved students 
conducting litter surveys across two defined zones on the reef crest, with waste trends analyzed 
by year and by month in 2023. The results show a notable increase in trash accumulation, and a 
notable correlation between peak trash accumulation and seasons of adverse weather was also 
found. March yielded the highest total collection, while August had the highest average trash per 
trip, likely reflecting the influence of both tourism and seasonal currents. This study highlights 
the urgent need for improved waste management strategies in high-traffic tourist destinations 
like Belize and the Caribbean Sea. The findings suggest that increased tourism and seasonal 
weather patterns may contribute to the accumulation of trash, calling for collaborative efforts in 
waste removal and environmental protection to mitigate the impacts on coral reef ecosystems. 
 
Change in Seagrass and Algae Coverage off the Coast of Tobacco Caye, Belize in 
Relation to COVID-19 Pandemic-Associated Overfishing of Reef Fishes!
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Seagrass meadows are some of the most productive marine ecosystems globally, recognized for 
having high primary and secondary productivity. They are also one of the most efficient carbon 
sinks in the world and serve as a nursery habitat for many marine animals, including 
herbivorous fish. Herbivorous fish play a vital role in maintaining coral health, as they prevent 
algae from outcompeting reef-forming corals. Anecdotal reports from staff at the Tobacco Caye 
Marine Station suggest that overfishing during the COVID-



size. We hypothesized that reproductive-age female lionfish would consume more or larger prey 
than males of the same age to acquire the energy needed for frequent egg production. However, 
after analyzing the data, our results did not support this hypothesis. It may instead be that 
female lionfish have developed strategies to conserve energy rather than relying on increased food 
intake to power egg production. 
 
Effects of Bacterial Community Diversity on Beehive Health 
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Bee pollination massively supports our food supply, economy, and overall biodiversity. With 
beekeepers seeing an increase in colony losses over the last few years, finding better ways to 
support hive health is crucial. A beehive’s health can be assessed by observing how much honey it 
produces, and it is well known that factors such as climate change and pesticide use impact hive 
health. Bacterial diversity is another potential factor impacting hive health that can be analyzed 
to create ways to optimize maintenance and growth of hives. DNA metabarcoding is a method 
that evaluates standardized sections of the genome that are unique to certain species in order to 
identify all species within a sample. We used DNA metabarcoding to determine the species of 
bacteria present in samples taken from three different beehives of varying ages and degrees of 
health. Bacterial diversity between the hives will be compared, and it is expected that the hives 
with greater bacterial diversity will be older and healthier. Methods to increase or diversify the 
microbiome could be developed to promote hive health. 
 



sampling transects per site. Plant species were recorded and to find the diversity of native species 
a Shannon diversity index was used. After using the Shannon diversity index for each transect it 
was found that there was not a significant difference in the diversity from each transect, the next 
step is to look at the diversity of each field. A comparison of plant community diversity between 
burned and unburned fields will help us understand whether prescribed burns are an appropriate 
restoration technique for the fields in this study system. This will allow us to create an effective 
management plan to use moving forward. 
 
Parasites of Native Georgia Snake Species 
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Parasites are prevalent in all groups of organisms, though they are less well documented in 
reptiles. Specifically, parasites of native Georgian snakes, such as the DeKay’s brown snake, 
Storeria dekayi, and the banded water snake, Nerodia fasciata, have been historically 
understudied both across the US and within Georgia. In this study, we aimed to describe the 
parasites of multiple species of snakes through parasitological dissections of fresh and fluid-
preserved snake specimens. Across seven species and 48 individual snakes sampled, one species of 
pentastomid, two species of trematode, two species of cestode, and 14 species of nematode were 
identified. Describing the biodiversity of parasites helps us better understand and conserve these 
species in the future, as well as gain a further understanding of the parasitological biodiversity 
within Georgia. 
 
Sipping Science: Unraveling Kombucha's Microbial Mysteries Through DNA Barcoding!
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The longleaf pine (Pinus palustris Mill) is an ecologically diverse and resilient ecosystem. 
However, its range in the southeastern United States has significantly declined due to 
anthropogenic changes. Understory herbaceous plants play a significant role 
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Analysis of Binding Pocket Variants of p38 to Understand the Binding of p38 and 
NOS3!
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The p38 mitogen-activated protein kinase (MAPK) pathway is a significant player in cellular 
reactions to stress and inflammation. Our lab is interested in understanding the binding of p38 
alpha with nitric oxide synthase 3 (NOS3, aka eNOS). NOS3 and p38 alpha bind with nM 
affinity and using peptides we have previously shown that p38 binds similarly with portions of 
the N-terminus (NT) and the autoinhibitory (AI) loop. There are currently two known binding 
areas on p38 the CD groove and the hydrophobic patch; it is unknown which of these is used to 
bind the two regions of NOS3 (NT, AI). Two variants of p38 were created previously to 
demonstrate when p38 MAPK uses the CD groove vs the hydrophobic patch, the first is D316N, 
which sits within a section commonly used for CD groove interactions and significantly impacts 
substrate binding. The second is Y258A which disrupts substrates and proteins that use the 
hydrophobic patch. Previous research showed that the D316 mutation lowers binding interaction 
with MAPK-activated protein kinase 2 (MK2), which binds to the CD groove to be 
phosphorylated p38. We hypothesize that the Y258A mutation would not impact binding to 



Interestingly, some bacteria have evolved strategies to evade myxococcal predation. One such 
bacterium is Pseudomonas aeruginosa PAO1, which is an opportunistic human pathogen that 
uses quorum sensing to communicate to grow, which can be detrimental to humans with 
compromised immune systems. Strains of PAO1 are multi-drug resistant, and thereby pose a 
significant therapeutic challenge. We first performed side-by-side spot predation assay on partial 
starvation media with ,V!f-1%56$ and P. aeruginosa PAO1 on bilayer agar plates, with a 
porous cellophane layer separating the two layers. After a 48-hr. predation, the samples were 
extracted and placed into a 60:40 ratio of methanol and water mixture to be analyzed using 
Liquid Chromatography Mass Spectrometry (LCMS) to determine the role of secreted 
metabolites in the predation evasion response of PAO1. A second side-by-side spot predation 
assay was performed using ,V!f-1%56$ and P. aeruginosa on partial starvation media as well. 
Circular agar blocks containing the spots were transferred to a special insert-cup porous base, 
containing sterile partial starvation liquid medium. Metabolites secreted will diffused through 
the agar into the porous base of the insert, excluding any bacteria traveling through. After 48-hr. 
of predation, the liquid medium containing the metabolites were labeled “cell free extracts” and 
used for analytical experiments. With use of these research approaches, we expect to see different 
expression of metabolites during predation of ,V!f-1%56$!on eithe'!"V!-&'6L.1#$-! or /V!H#J. 
and compare them to our predatory and prey controls. Determining the evasion strategies of this 



prevented prey cells from mounting a resistance response, suggesting coordinated behavior. 
Previous data collected observed that mutated strains of certain Quorum Sensing pathways are 
unable to mount a similar resistance response, suggesting a key role for Quorum Sensing in 
predation resistance. To verify this hypothesis, we will perform differential gene expression 
analysis using qRT-PCR under predation and solitary conditions. This information could 
potentially lead to alternative ways to counter the infectious "$&67#;#1-$!-&'6L.1#$- . 
 
Conservation and Function of Human Oncogene BIJ  in Drosophila melanogaster!
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Many cancers are initiated by the activation of oncogenes, which promote cancer development 
through a variety of disruptive mechanisms, including excessive proliferation, loss of cell 
differentiation, and inappropriate cell migration. The mechanisms can be summarized in an 
organizational system known as the hallmarks of cancer.!Z[:  is a human oncogene implicated 
in many cancers, especially those of the central nervous system and ovary. Z[:  encodes a non-
receptor tyrosine kinase from the Src tyrosine kinase family, and has been shown in literature to 
promote proliferation and metastasis. Data from Jia Lab previously demonstrated that human 
Z[:  expression in the N'#$#B5.J- 
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D5.L&JJ-!78$&1%&'.-& is an important foodborne bacterial pathogen. It can cause a severe illness 
known as dysentery, a type of shigellosis with high mortality (up to 20%). The symptoms 
include diarrhea (often bloody and mucoid), stomach cramps, fever, and hemolytic-uremic 
syndrome which can be fatalV!DV!78$&1%&'.-&!has a low infectious dose. It is easily transmitted 
through contaminated food and from person to anoperson. Despite numerous efforts for 
prevention and control, shigellosis continues to be an important cause of acute diarrhea and 
dysentery worldwide, particularly in Asia and Africa. The development of an effective control is 





MCE4 complex, the permease proteins YrbE4A and YrbE4B, binds substrate and transports 
cholesterol across the cell envelope. The genome of ,V!%6<&'H6J#$.$ encodes 4 distinct MCE 
transporters dedicated to the uptake of nutrients from outside the M. tuberculosis cell for energy 
acquisition and cell envelope biogenesis. For this experiment, based on our current model of 
MCE4, we introduced 11 strategic point mutations into the YrbE4AB permease to assess 
whether these mutants can rescue the yrbE4AB knockout strain. We then monitored how these 
mutations affect cholesterol uptake in ,8H#<-H%&'.6;!$;&L;-%.$  by monitoring the cell 
growth over the course of 4-



 



Microbial source tracking (MST) attempts to identify specific animal sources of fecal 
contamination in the environment. While traditional fecal coliform enumeration can give a 
general measure of contamination, the specificity imparted by modern MST provides a more 
informative assessment of contaminants and their likelihood to affect human health outcomes.!
We have been developing an MST system that detects DNA biomarkers from the gram-negative 
bacterial genus Bacteroides and the family Lachnospiraceae. They are strict anaerobes found in 
large quantities in the intestines of animals. Unlike E. coli or Enterococci, host-specific strains of 
Bacteroides and Lachnospiraceae exist. To this end, we have been developing species-specific 
assays that identify the presence of gene sequences uniquely found in these bacteria that are 
associated with their corresponding host species. We have previously implemented developed five 
MST tests: human, dog, bird, horse, and general animal. We can also test for SARS-CoV-2 in 
wastewater using similar methods. Here, we have attempted to develop bovine-specific and 
ruminant-specific tests. Our experiments confirmed the ability of each new test to detect their 
target genes, and at a level of detection and quantification similar to that of previously published 



structural mechanisms, we employed methods such as gene expression in Escherichia coli, 
protein purification, and 2D gel electrophoresis to further investigate the structural mechanism 
of FOMT. Utilizing augmented reality (AR) and virtual reality (VR) technologies to visualize 
enzyme-substrate interactions enhances the understanding of catalytic processes. X-ray 
crystallography further supports this by revealing the 3D structure of these enzymes. This 
innovative approach, combining STEAM (Science, Technology, Engineering, Arts, and 
Mathematics), fosters creativity in exploring biological processes. By integrating molecular 
biology techniques, bioinformatics, and visualization technologies, it highlights the potential of 
flavonoid biosynthesis for advancements in agricultural biotechnology and holistic health 
science, enhancing both biomolecular discovery and educational experiences. 
 
Molecular Visualization Laboratory (BIOL4450): Molecular Visualization of 
Phosphoethanolamine Methyltransferase from Plasmodium falciparum 
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Malaria is a major worldwide health threat as this disease, caused by different species of 
"J-$;#7.6;  parasites, results in over 1 million deaths and 300 million clinical cases each year. 
Due to the large negative impacts which Malaria has on humanity, it is important to research 
and identify novel biochemical pathways that avoid drug resistance. One such pathway that has 
potential to highlight specific drug targets is the phosphobase methylation pathway which 
synthesizes phosphocholine, a precursor of phosphatidylcholine. A key enzyme of this pathway, 
specific to "J-$;#7.6;!Y-JH.B-'6; , is the phosphoethanolamine methyltransferase (PfPMT) 
enzyme which is responsible for sequential methylation reactions. PfPMT holds a unique 3D 
structure when compared to its other forms found in plants and protists making it a novel target 
for drug development. Specifically, the conformation of PfPMT in complexed with 
phosphoethanolamine (pEA) and S-adenosylhomocysteine (SAH) provides insights into the 
structure and function of its active site. In the Molecular Visualization Laboratory (BIOL4450) 
class at KSU, to gain a better understanding of the PfPMT 3D structure, biochemical methods 
such as site-directed mutagenesis and protein purification were used to perform X



active site function and structure. With new insights on PMT 3D structure and function, novel 
drug approaches may be developed in the future. 
 
Molecular Visualization Laboratory (BIOL4450): The Study of Auxin Production and 
its Biosynthetic Pathways 
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As the increasing sugar consumption threatens human health through cardiovascular diseases 
and diabetes, finding an natural alternative to artificially added sugars is of significant interest. 
Stevia is a staple in grocery stores because it is 50-400 times sweeter than sucrose and contains 
virtually no calories. Stevia rebaudiana is a plant native to Paraguay and Brazil that has become 
a prime interest for research due to its natural sweetening properties. These factors have made it 
a crucial aide in the fight against obesity and type II diabetes. Plants that are considered natural 
sweeteners undergo a biosynthetic pathway in order to become sweet. The biosynthesis of steviol 
glycosides, the natural sweeteners present in Stevia rebaudiana, involves key uridine 
diphosphate (UDP)-dependent glycosyltransferases (UGTs), with UGT76G1 being crucial in 
producing rebaudioside A (Reb A). Reb A, a glucoside comprising about 5% of stevia leaf 
extracts, lacks the bitter aftertaste and is synthesized from the alcohol steviol by four 
glycosylation steps, catalyzed by UGTs. In stevia, four key UGTs (i.e., UGT85C2, UGT74G1, 
UGT91D2, and UGT76G1) catalyze the glycosylation of Stevia’s metabolites, improving their 
solubility and bioactivity. In the Molecular Visualization Laboratory (BIOL4450), through the 
use of 3D modeling, 3D printing, virtual reality (VR), and augmented reality (AR), the 
structure of UGT76G1 can be better understood, particularly in how this key enzyme interacts 
with its ligands, UDP and Reb A. Understanding the 3D structure and function of SrUGTs has 
broader implications for plant-based pharmaceuticals, potentially enabling the engineering of 
steviol biosynthesis pathways to produce tailored stevia sweetener variants and the identification 
of other branched chain-forming glycosyltransferases. This knowledge could lead to new Stevia 
products with enhanced bioavailability and activity, improving the production of high-intensity 
sweeteners for commercial use. 
 
Multifunctional Electron-Rich Polycyclic 1,2-BN-Heteroarenes: Synthesis, Optical 
Properties, and Applications
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Discovering Sequential Art 
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This project focuses on an in-depth study of Stephan Franc's graphic novel, with a particular 
emphasis on the creation process. My work began with writing pages and creating thumbnails to 
establish the visual layout and pacing of the narrative. Following this, I initiated the penciling 
phase, where detailed drawings were developed. After completing a round of revisions on the 
pencils to refine the artwork, I proceeded to finalize the penciling stage, ensuring the visuals 
aligned with the storytelling. This process deepened my understanding of graphic novel creation 
and allowed for significant artistic growth in visual storytelling techniques. 
 
Thor: An Evolution!
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Mythology today serves as a vehicle for storytelling, just as it did for ancient societies. These 
sacred tales continue to provide role models, express the core values of their respective cultures, 
answer timeless questions and serve as a moral guide for each generation. Myths are rewritten 
and retold time and time again, evolving to encapsulate modern beliefs, but often still staying 
true to their core. Many myths have made their way into popular culture and the heroes in these 
tales of old become icons, fan-favorites, and household names; namely, Thor the God of Thunder. 
This study explores and compares the original descriptions of the Old Norse god Thor versus 
how and why these descriptions have changed throughout history; as portrayed in art and media. 
Information will be collected by synthesizing data from multiple sources in the form of a 
literature review. Findings suggest that Thor’s physical appearance and some of his main 
personality traits have been altered as the narrative changes. Some of the most popular and 
recent retellings that have contributed to modern views of Thor now include comic books, movies 
and video games.!
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Analysis of Visayan/Bisayan/Cebuano Philippine Traditional Vocal Repertoire !
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This poster will share in-progress analytic work assessing the scales, modes, and pitch collections 
of Visayan/Bisayan/Cebuano folk song repertoire of the Philippines. As a pilot study, this work 
will focus on a portion of the repertoire collected by Priscilla Magdamo; materials collected under 



https://teams.microsoft.com/dl/launcher/launcher.html?url=%2F_%23%2Fl%2Fmeetup-join%2F19%3Ameeting_ODhjZDM0YmEtZjkxYi00ZmE5LTk1MGYtMDMyNWJhNzc1Yjc3%40thread.v2%2F0%3Fcontext%3D%257b%2522Tid%2522%253a%252245f26ee5-f134-439e-bc93-e6c7e33d61c2%2522%252c%2522Oid%2522%253a%252247eb6be0-669f-4d51-abf7-ab108d0fa507%2522%257d%26anon%3Dtrue&type=meetup-join&deeplinkId=78460d12-56d9-4ffa-b9cf-41a97503da15&directDl=true&msLaunch=true&enableMobilePage=true&suppressPrompt=true


https://teams.microsoft.com/dl/launcher/launcher.html?url=%2F_%23%2Fl%2Fmeetup-join%2F19%3Ameeting_YzY2Y2Q4ZGQtOWQ1Zi00N2FjLTk0MGEtNzk2ODdhY2MyZDdi%40thread.v2%2F0%3Fcontext%3D%257b%2522Tid%2522%253a%252245f26ee5-f134-439e-bc93-e6c7e33d61c2%2522%252c%2522Oid%2522%253a%252247eb6be0-669f-4d51-abf7-ab108d0fa507%2522%257d%26anon%3Dtrue&type=meetup-join&deeplinkId=1e5d21c6-434f-4194-88e2-2c9a5ec0b989&directDl=true&msLaunch=true&enableMobilePage=true&suppressPrompt=true


Spencer's Caribbean adaptation of Euripides' Medea (Carnival Medea), to investigate how the 
play utilizes JPTP as a mode of Black Classicism that incorporates emancipation strategies 
through performance. Holmes and Spencer’s Trinidad inspired Medea adaptation foregrounds an 
antiracist reinterpretation of the Euripides’ classic. In doing so, it responds to Pulitzer Prize-
winning playwright August Wilson 1996 speech, "The Ground on Which I Stand,” which 
argues for African American theatre to shift in diverse casting and production employment 
opportunities for improved representation of audiences (Wilson 1996). More recently, it also 
responds to #WESEEYOU, the BIPOC activist group, and their demand to install a more 
equitable, anti-racist theatre system. Carnival Medea, with its use of JPTP techniques, expands 
the canon of the “classic” often “reserved for [privileged]white cultures and institutions” to 
invest and celebrate underrepresented communities of color. 
 
!

! !
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Battery State of Charge Estimation using Neural Network Aided Kalman Filter!
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Precise estimation of Battery state of charge (SOC) poses a major challenge in managing and 
operating electric vehicles (EVs). This is mainly due to its complex behaviour that has a 
nonlinear dependency on parameters like temperature and SOC. Despite numerous SOC 
estimation approaches, their accuracy can be enhanced which is crucial for ensuring an 
optimized energy consumption. This research aims to increase the SOC estimation accuracy by 
investigating a neural network aided Kalman filter (KalmanNet), for the first time, to estimate 
battery SOC in EVs. The results demonstrate lower estimation error compared to well-



cellular networks. In this work, we developed an RF system and patch array antenna for the 
gateway antenna that can steer the beam to the target water quality monitoring sites to improve 
the signal-to-noise ratio and received signal strength intensity to m



glove can be used to collect ground truth together with EMG/Ultrasound sensor data in deep 
learning-based model development for hand/finger motion prediction.!
 
Impact of Al2O3 Buffer Layers on the Properties of GaN/Si for LED Applications  
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The growth of GaN on Si substrates using Metal-Organic Chemical Vapor Deposition 
(MOCVD) and Atomic Layer Deposition (ALD)-grown Al2O3 buffer layers was analyzed for 
its impact on crystal quality and LED application. Two samples with 10nm and 20nm Al2O3 
buffer layers were evaluated through Raman spectroscopy and fitting data of the E2(High) and 
A1(LO) modes. The sample with 20nm buffer layer demonstrated superior crystalline quality 
with higher Raman intensities, narrower Full Width at Half Maximum (FWHM), and more 
stable peak positions across temperature ranges, indicating lower strain and better thermal 
stability compared to the sample with 10nm buffer layer. The sample with 20nm buffer layer 
exhibited enhanced phonon lifetimes, lower plasmon damping, and higher carrier concentrations, 
which are crucial for LED efficiency. Spectroscopic Ellipsometry confirmed the sample with 
20nm buffer layer has smoother surface and higher bandgap, providing further advantages for 
light extraction and energy efficiency. These findings suggest that the sample with 20nm Al2O3 
buffer layer offers superior performance for GaN-based LEDs, particularly in terms of improved 
crystal quality, thermal stability, and reduced defect density. Consequently, the 20nm buffer 
layer offers a promising pathway for developing high-efficiency GaN-based optoelectronic devices 
on Si substrates. 
 
Increasing Guard Band Size to Decrease Interference in V2X Communication !
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As technologies evolve and new devices are introduced, the demand for fast and reliable vehicle-
to-everything (V2X) communication increases. As this demand increases, the interference level 
in the 5.9GHz Dedicated Short Range Communications (DSRC) band will inevitably increase. 
And thus, the task of somehow minimizing this interference becomes increasingly important as 
time passes. This report investigates the effects of increasing the guard band size of the lower 5.9 
GHz DSRC band on the adjacent channel interference from Unlicensed National Information 
Infrastructure 4 band (U-NII-4) devices and to try and see if there is a significant decrease in the 
interference level. The changes in the interference levels are being measured through packet 
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This project aims to develop a sonar-based Unmanned Aerial System (UAS) that mimics bat 
behavior using ultrasonic sound to form a map around the aircraft to navigate through spaces 
and avoid obstacles. Utilizing a quadcopter design, two stacked carbon fiber plates form the 
central frame with each of the four booms extending from its corners. Its foremost compartment 
resembles the head of a long-eared bat, and a speaker that sits inside the mouth to project ultra-
sonic frequencies that are received by microphones that sit in the ears. By incorporating speakers 
and microphones, a more cost-effective method to navigating and mapping is employed as 
opposed to using more common and expensive equipment integrated into UAVs such as cameras 
and sensors. The aircraft uses custom 3D-printed parts fabricated using a Stratasys F170 Fused 
Deposition Modeling (FDM) 3D printer such as the Electronic-Speed-Controller (ESC) 
housings, the battery box, the sliding door, and the bat head. Each part is designeEu P: D oSf isv opef kisd oef kisd odf
3 P) 1P C – isdgpi  isd osf kisd o f 3 P) 1P C – isdg i i isdg i lius,d
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This research employs finite element analysis (FEA) to 
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to-Earth options—something chemical rockets cannot provide. However, historical data from the 
Rover and NERVA (Nuclear Engine for Rocket Vehicle Applications) programs (1955-1972) 
show that NTP systems face challenges, including structural degradation at 2700 K and 
transient delays of 30 to 60 seconds during startup and shutdown, which extend burn duration.!
Introducing Toroidal Vortex Engines (TVE) may alleviate these issues by diverting hot exhaust 
gases from the reactor exit, reducing thermal stress. Vortex Combustion Cold-Wall (VCCW) 
chamber studies in chemical rockets suggest that TVE could mitigate thermal radiation impacts 
and shorten startup/shutdown times in NTP systems. We are developing computer-based models 
to compare with historical Rover/NERVA data, serving as a baseline for future compressible flow 
Computational Fluid Dynamics (CFD) simulations using the Reynolds Stress Model (RSM) on 
TVE-enhanced NTP systems. This research has the potential to revolutionize space travel, 
reducing mission times to the outer Solar System or beyond, and paving the way for future 
technologies in propulsion and energy, including fusion-based rockets. 
 



Production of Bio-sustainable Nanocomposites for Food Packaging 
"#$%&'!(e!+,-'.&%%-!/0&1%!2&1%&'3!
456'$7-89!:#0&;<&'!=) !"9!)*>**!?!)*>@A!-;!
K17&'L'-76-%&!D%67&1%+$3>!SJ&H!W5.%-Q&'!c !S<.L-.J!E&L-$5-F !

G&$&-'H5!,&1%#'+$3>!N-0.7!I&-_.& !c !/'.H!,.1%_ !

"!!
In 2018, the World Wildlife Fund reported that China, Indonesia, Malaysia, the Philippines, 
Thailand, and Vietnam contributed around 60% of the estimated 8 million tons of plastic that 
enter the world's oceans every year. The wide usage of plastic packaging has caused serious 
plastic waste disposal problems, which, in turn, create massive environmental pollution. This 
threat to the environment is due to the significant level of highly toxic emissions, composting 
management issues, and alteration in the carbon dioxide cycle. Furthermore, disposed packaging 
plastics in many countries are rarely recycled due to technical problems and socio-economic 
constraints. To make matters worse, Statia.com reported that food packaging consumption has 
increased during the COVID19 pandemic due to most people having to resort to buying bulk 
stocks of groceries and people doing take-out instead of dining out. Buying bulk stocks of food has 
also led to the discussion of one of the most important safety aspects of food packaging, which is 
its influence on the microbial shelf-life of food. Therefore, biodegradable antimicrobial packaging 
was introduced to combat this problem so that the shelf-life storing of the food can be extended, 
reducing toxic plastic waste. Although biopolymers are environmentally friendly, industrial 
applications are restricted due to several factors such as their oxygen/water vapor barriers, 
thermal resistance, and other mechanical properties. For these reasons, the researchers in this 
Vertically Integrated Project will focus on analyzing the antimicrobial properties of lignin by 
incorporating lignin and high lignin-
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This research enhances the Unitree Go1 quadruped’s capabilities by integrating Simultaneous 
Localization and Mapping (SLAM) with You Only Look Once (YOLO) object detection. SLAM 
provides environmental mapping but lacks object recognition, while YOLO enables real-time 
detection of objects within the robot’s camera view. By combining SLAM, YOLO, Robot 
Operating System (ROS), and Light Detection and Ranging (LIDAR) with a Raspberry Pi 4, we 
aim to create a system that not only maps the robot’s surroundings but also accurately identifies 
and labels key objects. This integrated approach will be tested in a controlled environment to 
improve the Go1’s potential for diverse applications such as security, tracking, and delivery 
tasks.!
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Non-Invasive Ripeness Monitoring of Produce 
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This project is developing a module that can be appended to an autonomous ground robot capable 
of wireless, non-invasive ripeness monitoring of fruits and vegetables. This module, named 
"Triton," leverages the impermeable nature of 5GHz radio frequencies (RF), and water to 
determine the ripeness of produce. To achieve this, a focused broadcast of empty data packets are 
directed at a fruit or vegetable. From this, the reflected radio waves are intercepted and compared 
to the initial amplitudes of the broadcast; determining changes in the peak amplitude and phase 
angles. By utilizing MATLAB and comparing the results to the mean data collected across all 
cataloged fruits and vegetables, a reasonable estimate of the produce's percentage water content 
can be deduced. Using the measured water content applied to approximate the ripeness of the 
produce.!
 
Optimizing Object Manipulation and Grasp Point Detection Using Stereo Camera 
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Existing robotic arm systems often rely on pre-trained models or operate within controlled 
environments using known positions or fiducial markers for object manipulation. Although these 
methods guarantee a considerable level of accuracy, they are limited by lengthy training 



designed for sample gathering on extraterrestrial missions, where adaptability and autonomous 
operations are crucial. 
 
Robotic Drone Navigation in Complex Terrains for NASA's Space Exploration 
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Over the past decades, Unmanned Aerial Vehicles (UAVs), also called drones, have seen an 
uptick in popularity in both civilian and governmental sectors. In more recent years, the use of 
UAVs for space exploration has garnered significant interest, culminating in NASA’s Ingenuity 
helicopter on Mars. Concurrently, soft robotic technologies have developed significantly. 
Characterized by soft, elastic materials and sequential inflation-driven, or tendon-driven 
actuation, soft robots offer many degrees of freedom for intricate motion. Soft robotic technologies 
are promising for navigation in complex terrains, as their almost organic movement and 
characteristics allow them to be more adaptable than their typical mechanical counterparts. This 
study aims to develop a novel quadruped, tendon-driven, soft robotic walker in conjunction with 
a drone for navigation of complex terrain on the surface of Mars. The promising union of drone 
and walker technologies allows greater range of exploration of Mars’ surface, proven in the 
limited cooperation between NASA’s Ingenuity helicopter and Perseverance rover. The usage of 
soft robotic technology will expand this range further yet. First, a preliminary literature review 
was conducted to find common issues with current rover designs, concluding that soft robotic 
legs may mitigate the limited mobility provided by wheels. Using SolidWorks for 3D design and 
an Arduino MEGA for C++ coding, a limited prototype of a soft robotic walker was created. In 
addition, MATLAB Simulink was utilized to conduct simulations testing drone flight 
characteristics in a Mars-like environment. A secondary aim of this study was to conduct a more 
comprehensive literature review. With these findings, a review paper on the terrestrial and 
extraterrestrial applications of drones was created, with plans to be published externally. Future 
work on this project will allow for more advanced maneuvering with the walker, a fully 
functional drone prototype, and communication between these two systems to allow efficient 
exploration. 
!
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Advancing Cancer Diagnostics and Patient Care: Harnessing Safe AI for Accurate 
Multimodal Healthcare Solutions 
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The dramatic age-related decline in muscle power negatively affects physical function. 
Neuromuscular function, a critical determinant of power, declines with age but may be mitigated 
by mental effort (ME), imagined maximal muscle effort combined with exercise. Elastic band 
training (EBT) is a form of strength training that



assessments. However, standard protocols use a flat exam table, while maternal health clinics 
typically perform ultrasound exams using angled tables. Objectives: This study tests the impact 
of different table angles on abdominal adipose tissue thicknesses during pregnancy. Methods: 
Twenty-two participants (BMI= 30.85 ± 7.4, age= 27.2± 5.1) visited the lab during their first 
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This study examines the relationship between the provision of integrated mental health and 
substance use treatment, and suicide prevention services in healthcare facilities. The key research 
question asks, “Is there a connection between offering integrated mental health and substance 
use treatment and the likelihood of a facility providing suicide prevention services?” The 
hypothesis suggests that facilities offering integrated care are more likely to provide suicide 
prevention services due to the increased vulnerability of clients with dual diagnoses. Data from 
the National Substance Use and Mental Health Services Survey (N-SUMHSS) is used to 
analyze this relationship. The primary variables are whether a facility offers integrated mental 
health and substance use treatment, and whether it provides suicide prevention services. 
Additional factors include the percentage of clients with dual diagnoses, the provision of mental 
health treatment to both substance use, and non-substance use clients, and whether the f





significancy tables, and probability tables. The expected conclusions are that people that have a 
disability are less likely to receive the COVID-19 vaccine. 
 
Relationship Between Prevalence of Disability and Receiving the COVID-19 Vaccine 
Abstract 
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COVID-19 vaccines were developed to reduce the spread and severity of the virus, particularly 
among vulnerable populations. People with disabilities are at higher risk of severe outcomes from 
COVID-19 due to underlying health conditions, limited access to healthcare, and potential 
barriers to preventive measures like social distancing. Despite their vulnerability, disabled 
individuals may face challenges in accessing vaccines, such as physical barriers, transportation 
issues, or a lack of tailored information. Additionally, vaccine hesitancy may be influenced by 
concerns about potential side effects harming existing disabilities. This study investigates the 
research question: "Is there a relationship between receiving the COVID-19 vaccine and being 
disabled?" The primary aim is to assess whether individuals with disabilities are more or less 
likely to have been vaccinated, and whether those with multiple disabilities exhibit different 
vaccination patterns compared to those with a single disability. The expected hypothesis is that 
people who are disabled are less likely to have the COVID-19 vaccine. Using a dataset that 





improve outcomes.!Parent home safety education has been largely driven by written materials, 
such as pamphlets, which lack engagement and application. To introduce behavior change, and 
apply learning concepts in real-world contexts, novel approaches are needed. Using immersive 
virtual reality (IVR), our team is developing a home safety program for parents of young 
children aiming to simulate a home environment, allowing parents to learn and practice their 
home safety and supervision skills without introducing real risk. Behavior change requires skill 
practice; IVR lends itself to this type of practice, making behavior change more likely. The IVR 
program can increase parent engagement and can be disseminated to the network of EBPPs in 
the U.S., many of which have federal funding allotted for them. In line with Human-Centered 
Design, two phases will be conducted: (1) Design/Ideate, (2) Prototype. Phase 1consists of 
interviews and focus groups with EBPP providers and parents to obtain feedback on the 
program. Phase 2consists of beta testing (n=5) and a pilot trial (n=10) of the prototype. We will 
collect data on parents’ home safety knowledge, ability to identify hazards in a physical space, 
and user experience. We will assess sustained program impacts by collecting data three months 
post-



were associated with better QoL scores in the physical, psychological, social, and spiritual 
domains of the City of Hope QoL Instrument. Multiple regression analysis showed that 
perceived spousal support was a significant predictor of QoL (β = 0.38, p < 0.01), accounting for 
31% of the variance in QoL scores after controlling for age, cancer type, and treatment status. 
Perceived spousal support significantly enhances the QoL of Nigerian women with breast and 
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