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Abstract: 

In collaboration with Code19, a professional autonomous racing team, the Autonomous Kart project aims to 

develop a conversion kit for the Blue Shock X3 kart, enabling new autonomous karting teams to focus on 

automation. The kit includes five systems: steering, braking, throttle, sensors, and software, all designed for 

easy installation.  

The steering system autonomously controls direction via a NEO Brushless motor, transferring power through a 

45:1 gearbox to the control arms. The entire system is designed for maximum simplicity and reliability while 

also being strong enough to withstand 5G of loading.  

The braking system automates braking without relying on kart-specific features like regen systems. It uses 

linear actuators and a robust mounting system to ensure effective control. The software regulates braking 

force, and can stop the kart as quickly as possible in emergencies. 

The sensors team integrates visual processing, GPS, a dead man’s switch, remote control, and a central 

computing unit. The Vision RTK2 handles object avoidance and location tracking, while the NVIDIA Jetson 

Orin Nano processes autonomy code. A remote control assists in testing, and the dead man’s switch enhances 

safety. 

The throttle system provides precise acceleration via ROS2 integration. A servo motor with 624 oz-in of torque 

at 8.4V manipulates the throttle cable, with a custom-machined bracket ensuring stability under racing 

conditions. 

The software team develops the autonomous system using ROS2, integrating steering, sensors, throttle, and 

braking. ROS2 ensures smooth coordination, enabling safe navigation around detected obstacles. 
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Abstract: 

Juncos Hollinger Racing was connected with the Purdue University Indianapolis Motorsports Program to 

complete a project that comprised of concepting, designing, and manufacturing a brake system test bed 

assembly to be used to analyze differences between brake lines for their IndyCar program. The project stems 

from a desire to investigate the differing performance of various brake line lengths, sizes, and materials using 

an apparatus that would allow for consistent and repeatable brake pedal press for each test. This apparatus 

was to be built as a portable setup that is entirely separate from the racecar and aims to replace the human 

foot with an adjustable linear actuator to eliminate human error and will allow for precise control over the brake 

pedal force application as well as the release. To create this apparatus, the full engineering design process 

was utilized to concept, design, and select the items that make up the brake system test bed. Project 

objectives, targets, and constraints were initially identified before moving on to an extensive brainstorming 

process that led to many initial concepts and design alternatives. Key equations and project constraints 

directed the selection of options for major system components. Weighted design matrices were then used to 

select the best option for these major system components. A top-level assembly was completed in SolidWorks 

using all major system components and assisted in creating detailed assembly drawings and an extensive bill 

of materials (BoM) encompassing the brake system test bed project. 
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Abstract: 

This project develops an automated data filtering tool to improve machine learning model decision-making by 

removing records that may skew results or be unsuitable for training. Using Databricks, Python, and Spark, we 

built a pipeline that cleans engine telemetry data by applying multiple filters. The tool includes an interactive, 

widget-driven configuration interface that gives users both options: they can simulate the filtering process to 

preview which records would be flagged without actually dropping them, or they can apply the filters to 

permanently drop records based on their selected criteria. This dual functionality helps reduce false positives 

and false negatives, resulting in a cleaner dataset for both training and production. Also, by automating the 

filtering process, we reduced processing time for end users and achieved reduction in labor costs, ensuring the 

tool is both efficient and user friendly. 
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Abstract: 

This project is a centralized web-based platform designed to empower Indiana farmers with streamlined 

access to over 150 agricultural and conservation programs. In a landscape where information is scattered 

across numerous websites - resulting in an estimated $1.8 billion in missed opportunities - farmers often 

struggle to locate and apply for the vital resources they need. Our innovative solution leverages advanced web 

scraping techniques to aggregate data from key sources such as the USDA and NRCS, and it delivers the 

information through an interactive map with county-specific filtering. Using our web scraping tool, all relevant 

program information is collected efficiently, not only saving valuable time for administrators but also ensuring 

that farmers have access to the most up-to-date information in real-time. A user-friendly administrative 

interface further simplifies program updates by enabling effortless data refresh through URL submissions. This 

innovative approach brings together multiple resources into one easy-to-use platform - enhancing program 

accessibility, fostering sustainable agriculture, and unlocking untapped opportunities across Indiana. 
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Abstract: 

As of 2025 over 1 million Indiana residents are food insecure. Food insecurity has to do with a person's lack of 

resources to properly feed themselves or their family. This issue was first picked up by Gleaners in 1980, 

serving 21 counties within Indiana, and Indiana University joined the effort in 2023 . Our project focuses on the 

reasons Hoosiers are food insecure and taking data to help us better understand the nature of the issue in 

order to optimize the process of food distribution within Gleaner’s system.  We have approached this issue 

from three different directions; analyzing Gleaner's floor plan and layout, developing an app that can help 

organize Gleaner's system, and looking for "Bad Receivers" which would allow us to determine the roots of 

each issue in an attempt to mitigate food insecurity in Indiana. 
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Abstract: 

This application includes three projects, each with three different industry partners, that will be condensed into 

one poster to represent VIP 17912’s section 504 in Indianapolis. 

Abstract 1, Allison Transmission: 

In collaboration with Allison Transmission, this research project addresses the challenge of retrofitting legacy 

manufacturing machinery on their Plant 4 facility in Indianapolis, where approximately 75% of the machines 

lack internal capabilities to output digital data. These machines are critical to producing "Series-1000" 

transmissions, and the absence of built-in data collection mechanisms limits the ability to monitor performance 

or implement predictive maintenance strategies. To overcome this limitation, this project focuses on integrating 

external sensors—specifically vibration, acoustic, or current sensors—to enable real-time data collection and 

analysis. The system aims to predict cycle times, detect spindle failures, and estimate tool life by analyzing 

patterns in vibration frequencies, acoustic emissions, or motor current draw. The implementation of a sensor 

network is designed to enhance production reliability, reduce unplanned downtime, and extend the lifespan of 

tools and machinery. This study demonstrates the feasibility of retrofitting older equipment with modern data 

collection capabilities and highlights the potential for significant operational improvements in high-volume 

manufacturing environments. 

Abstract 2, Raybestos: 

The purpose of this study is to analyze and obtain data regarding employees working at Raybestos and 

determine the cause of high turnover. Though unfinished, current progress involves using current Raybestos 

statistics. Using Excell allows for the neat organization of said data. For the years 2024 and 2025, a total of 

235 employees left the company – 79.15% of them involuntarily. The reasons for these terminations involved 

lack of work at 9.79%, job abandonment at 22.98%, and attendance at 34.04%, among many other reasons 

that took up a smaller percentage of the involuntary leave employees. Additionally, only 16.17% of these 

employees worked for more than one year, highlighting the retention issue. Based on these findings, 

Raybestos should consider some key factors influencing employee turnover. A review of attendance-related 

terminations, including sickness, personal, or unavoidable circumstances could help improve their turnover. 

The high percentage of job abandonment may indicate underlying workpla 

 

Keywords: Fabrication; Sensors; Manufacturing; Data Analysis; Employee Retention 

 



† Presenting Author; ‡ Contributing Author; *Presentation Acknowledgment 

Mentor(s): 

Charles Holliday Jenckes (Purdue University); Steven R Dunlop (Purdue University); Ahamed Thaha Hussein 

(Engineering) 

 

Other Acknowledgment(s):  



† Presenting Author; ‡ Contributing Author; *Presentation Acknowledgment 

Presentation Abstract Number: 106 

Presentation Time: Session 1: 10:30am-12:00pm in the Campus Center, Room 450 

 

Outdoor Theater Camp Riley 

EPICS 

Author(s): 

Jude Stephen Kieper† (Engineering); Natalie Rose Vasquez† (Engineering); Landon James Paul† 

(Engineering); Nurlan Arzumanzade‡ (Engineering); Austin Ray Hughes‡ (Engineering); Jibrael Rasheed 

Crossman‡ (Engineering); Daniel Larue Armstrong‡ (Engineering) 

 

Abstract: 

This project focuses on creating an outdoor theater at Camp Riley that blends naturally into the environment 

while being both cost-effective and family-friendly. Instead of using expensive new materials, we’re 

repurposing leftover and recycled materials wherever possible. This not only keeps costs down but also makes 

the project more sustainable. 

The seating will be designed with kids and families in mind, offering a mix of comfortable spots that fit all ages. 

The layout ensures everyone gets a great view while keeping the space open and welcoming. The screen will 

have a secure storage system to protect it when not in use, and the speaker setup will be carefully placed to 

provide clear sound without being intrusive. 
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Abstract: 

The BME outreach team is building a Mirroring Robotic Arm with a Compatible Glove, aiming to ignite interest 

in Biomedical Engineering (BME) among middle and high school students. The project integrates a human-like 

robotic arm that can mimic essential hand and arm movements with an interactive glove capable of translating 

sensor data into corresponding mechanical actions. Designed to be lightweight (under 10 pounds) and durable 

enough to withstand everyday impacts and a 30-inch fall, the arm utilizes 3D-printed components, fishing line 

connected fingers, and motor-driven joints. These materials ensure both functionality and ease of assembly. 

The glove incorporates flex sensors, a gyroscopic sensor, and an ADC module interfaced with a Raspberry Pi 

to capture and convert user movements into readable digital data in real-time. Progressive prototyping led to 

improvements including redesigned finger joints, repositioned thumb mechanisms, and optimized circuit 

designs. Our project explored multiple material perspectives such as using neoprene for its strength and 

flexibility over less durable materials, keeping with our commitment to balancing safety and performance. The 

design is structured not only to demonstrate complex engineering principles but also to engage students 

through interactive, hands-on activities and informative presentations about the expansive biomedical 

engineering field. With extensive risk analysis, rigorous testing, and clear documentation, the Mirroring Robotic 

Arm project serves as a tool for experiential learning and a great way to exemplify BME innovation. We 

emphasize cost-effectiveness, safety, and educational outreach, ensuring the project provides a 

comprehensive platform for learning and innovation in the Biomedical Engineering Profession. 
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Abstract: 

You and your team have mysteriously found yourselves locked inside Purdue University President Mung 

Chiang’s office, and time is running out! The only way to escape is by solving a series of engineering-themed 

puzzles that test your problem-solving, critical thinking, and teamwork skills. From decoding secret messages 

to repairing complex systems, every challenge will push your engineering knowledge to the limit. Work 

together, think fast, and unlock the mystery before the 60-minute countdown reaches zero—or risk being stuck 

forever! 
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Abstract: 

Defects in die-cast parts contribute to substantial material waste and increased production costs for 

manufacturers. The high-pressure die casting process involves numerous variables, with measurements taken 

at multiple stages to monitor quality. This study analyzes production data from Walker Die Casting, specifically 

focusing on parts manufactured for Allison Transmission. The goal is to identify patterns and insights within the 

data that can help predict and mitigate defects, ultimately reducing scrap rates and improving manufacturing 

efficiency. 
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Abstract: 

The goal of our project is to create a product (website) that would autonomize the process of matching ALS 

patients with volunteers, a process that is currently being done manually by the Live Like Lou foundation. The 

product works in three parts combined into one. The first part is the front-end coding that inputs data into the 

database containing information on registered volunteers and patients. The second part of the program is the 

matching program, which matches volunteers with patients closest to their location using longitude and latitude 

coordinates. The last part of the program is the database itself containing sensitive information and can both 

import and export information when needed. Combining all of these makes a website that allows volunteers 

and patients to register for the organization and locate them to their nearest volunteer/patient. Their data is 

secured in the database and can also be used to contact them with important information if need be. 
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Abstract: 

The objective is to create a simple synthesizer to produce digital sound waveforms that can be controlled with 

a number pad. The focus of this design is being designed for System on Chip(SoC) and with the intent to 

create an integrated chip that can be manufactured to produce the design. The synthesizer works on a simple 

one octave scale and is designed in software and simulated on AMD Urbana FPGA. 
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Abstract: 

Our EPICS class is partnered with the Indiana School for the Blind and Visually Impaired, aiming to create 

accessible solutions to various problems they have presented to us. The following are short descriptions of 

these projects.  

The Clarinet Reed Alignment Tool Project aims to develop an accessible tool that will assist visually impaired 

students in properly aligning a clarinet reed on a mouthpiece. This tool addresses the issue of aligning the reed 

without vision, offering better sound quality and usability for visually impaired musicians. The project involves 

user-centered design, prototyping, and testing phases to offer a functional, durable, and adaptable solution that 

enhances music education inclusivity. 

The Tuner Project aims to design a music tuner specifically for blind and/or people with visual impairments.  

This tuner would give feedback to the students in a way that is not dependent on sight. We are focusing on 

producing prototypes and researching filtering/haptic feedback changes to the project. Our approach builds 

upon the concept developed in the past and aims for comfortability and cost effectiveness. 

The LEAP project is a braille typewriter that converts contracted braille, uncontracted braille, and mathematical 

braille into English. This is accomplished through sensors that track the keys being pressed. The information 

from the sensors is sent to a Raspberry Pi that converts the braille into English after detecting the type of 

braille, then outputs the English translation to a document. 
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Abstract: 

The SAFETY project is creating an interactive demonstration for the Indianapolis Motor Speedway Museum 

exemplifying the importance of energy reduction barriers in motor racing applications. Our main concept is 

showing what kind of materials work best as barriers for the racetrack, and the role that these different 

materials have on impact with a car. This demonstration will serve as a way for the public to learn about 

motorsports safety, as well as show how the absorbance of energy from an impact can affect a car. Our group 

is striving to give a better explanation for safety both on and off the track. 
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Abstract: 

In collaboration with Corteva Agriscience, this project under Purdue’s The Data Mine program addresses the 

inefficiencies in accessing vital crop protection product information from Safety Data Sheets (SDS) and product 

labels. Traditionally, Corteva’s chemical formalists manually sift through thousands of such documents—an 

error-prone and time-consuming task. To overcome this, our team developed an automated pipeline that 

extracts and structures data from PDF documents and enables natural language querying via a Large 

Language Model (LLM)-powered chatbot. 
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Abstract: 

Motivation/&Problem statement: The Indiana State Museum highlights and showcases innovation, history, and 

rich culture of Indiana. The Indiana State Museum partnered with Purdue's Epics to help showcase Indiana's 

contributions to agriculture and Automotive industry through the development of two unique exhibits.  

Agriculture: The Agriculture exhibit highlights Indiana's impacts & contributions to Agriculture. Our agricultural 

exhibit does this by showing the rich history of tractors and highlighter their evolution over time, a tactile 

learning element of custom designed and husk-able corn with factoids on the significance of corn growth in 

Indiana, and a interactable design box that highlights the importance and changes different tills have had on 

the development of agriculture and more efficient farming practices.  

Speedway: The Speedway exhibit demonstrates Indiana's history of car innovation through the lens of STEM, 

as requested by the museum. It utilizes a mirror minigame and a harness to demonstrate to visitors the 

innovations in safety equipment, and then gives users hands-on experience with a hydraulic braking system. 

All the while, the visitors are guided through the exhibit with the lens of STEM, creating an informative and 

interactive experience. 

 

Keywords: [no keywords provided] 

 

Mentor(s): 

Charles Holliday Jenckes (Purdue University) 

 

Other Acknowledgment(s):  



† Presenting Author; ‡ Contributing Author; *Presentation Acknowledgment 

Presentation Abstract Number: 116 

Presentation Time: Session 1: 10:30am-12:00pm in the Campus Center, Room 450 

 

Bridging the Performance Gap for Females in Motorsport 

Motorsports Engineering Capstone 

Author(s): 

Nathaniel Loewito Elijanto† (Engineering); Kyle Prakash Gyawali† (Engineering); Carter John Kundinger† 

(Engineering) 

 

Abstract: 

Motorsport is one of the most unique sports in the world, as it is based entirely on the connection between a 

human and a vehicle. It is also one of the few sports in the world where both men and women can compete on 

a level playing field. However, due to the nature of the biological differences between male and female bodies, 

females have different requirements to extract the most performance from their driving. With the help of 

Tatiana Calderón, former Formula 2 and INDYCAR driver, and current driver for Gradient Racing in the IMSA 

WeatherTech Sportscar Championship, this project will tackle the differences and produce solutions to help 

bridge the gap between male and female performance in motorsports. Her experience in multiple forms of 

motorsports will be essential information to understand strategies and methodologies that could be long-term 

solutions for the problem at hand. Utilizing the categories Tatiana provides as areas where females may be at 

a disadvantage, the project dives into body position in a race car, tying a 2D model of forces and loads, to the 

biological muscular makeup of the female body. The results from these models, along with experiments 

conducted on racing simulators, can be combined to conclude whether or not there is a significant 

disadvantage for females in motorsports and can help drive future design modifications to vehicle cockpits and 

systems to help level the competitive field in racing. 
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Abstract: 

We are students of EPICS at Purdue University Indianapolis and are collaborating with Cathedral High School 

(CHS), a Catholic private school on the North-East side of Indianapolis that values education, to solve 

problems using the engineering design process. We are contributing to their mission of creating the best 

possible learning experience for students and teaching experience for teachers. CHS has four science 

laboratory spaces that are much larger than needed for the number of students using them resulting in noise, 

distractions, and inefficient use of space. To solve this problem, our project will design and build a movable 

wall system using sound deadening material to divide these large laboratories into smaller, more manageable 

learning environments. Our project scope includes designing, constructing, and installing movable dividers that 

will enhance the way CHS is able to use this space.   

Additionally, a Student Data Management System was made to develop a system that helps improve academic 

course decision planning by analyzing past student academic performance. The project organizes and stores 

student demographics such as GPA, SAT, and AP scores in a secure database which is integrated into a user-

friendly website. The system will assist students and teachers in making informed academic recommendations 

for future courses and college preparation based on their past performance trends.  The goal of this project will 

focus on refining the data process, website front-end functionality, and better algorithms to enhance academic 

predictions. This will result in an efficient, secure, and reliable website that benefits CHS students and faculty. 
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Abstract: 

The India 3 EPICS class is partnered with two universities in India, each of which has their own community 

partner they are working with.  

 Our first team is partnered with Chennai University and is focused on creating health related attachments for 

wheelchairs. Our solution is to provide detachable module features that provide thermal comfort, physical 

therapy, and health monitoring systems. We are currently testing our health monitoring prototype, augmenting 

the code of the health monitor processor to accurately calculate the bpm and additional features such as status 

report concluded from the user’s pulse data, spO2, etc. We are still designing our thermal/physical therapy, 

we’re finding the right fabric for the heating wire to effectively warm the user and safe for use.  

The second project is in partnership with Malla Reddy University. The group of students that we are working 

with has created a code for the Raspberry Pi that takes a picture of Banana tree leaves and then runs them 

through a deep learning module to identify if they have a disease or a mineral deficiency. Our role in  this 

project was to design a case to house a 3b Raspberry Pi connected to a Pi Camera module, and a power bank 

for the system. This case is meant to be 3d printable, so we have created CAD models that are separated into 

3 parts.  We’ve been redesigning the case to be thicker in order to be able to properly screw it together. 
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Abstract: 

Our partner team in India, Kalasalingam Academy of Research and Education, has requested a prosthetic arm 

for transhumeral amputees to integrate with their brain-computer interface research. The project is divided into 

three mechanical design teams elbow, wrist, and hand and one electronics team. The elbow team is 

developing a joint with sufficient torque to support the arm's weight while meeting the required degrees of 

freedom. The wrist team is maximizing mobility while ensuring adequate force output. The hand team is 

designing a compact structure with several joints for natural grasping. Meanwhile, the electronics team has 

been prototyping control code, planning circuit connections, and coordinating with our partners for seamless 

integration.   

Our goal is to create a functional prosthetic that improves user control and usability. Our next steps include 

refining the design, testing mechanical and electronic systems, Integrating the subteams’ work into a finalized 

design, incorporating our partner team’s research, and preparing for real-world implementation. 
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Abstract: 

The Engineers Without Borders (EWB) EPICS section is working toward establishing a new student chapter of 

Engineers Without Borders USA at Purdue University in Indianapolis. Engineers Without Borders looks to build 

a better world through engineering projects that empower communities to meet their basic human needs. To 

that end, the Leadership Team is working on completing the chapter application to gain official organization 

status while also engaging with chapters and professionals within and beyond the organization. Additionally, 

they are securing grants and funding for dues and future projects, all while overseeing operations to ensure the 

club runs smoothly and continues to make progress. The Business Team is building interest in the organization 

through information sessions and social media engagement and is planning future fundraising opportunities. In 

order to build the hands-on design skills needed for an official EWB project, the Design Team is partnering with 

the master gardener at Eskenazi Health on a gardening tool to plant seedlings more efficiently. The produce 

from these gardens helps ensure patients have access to fresh, healthy food. Through this work, the team is 

cultivating their skills in networking, understanding user needs, following a design process, documentation, and 

presenting to other engineers as well as project partners. 
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Abstract: 

The goal of this project is to create a calculator with addition and subtraction capabilities. We are output the 

results to a two seven segment display with a sign. The calculator runs on 10MHz clock and we have 13 

keypad inputs. 
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Abstract: 

Habitat for Humanity Indianapolis commissioned a new sign frame design to overcome challenges faced by 

previous models, including weather resistance, damage, and theft. The objective was to create a durable, cost-

effective, lightweight, and easily transportable solution that could be assembled by a single person. 

Collaboration with the project partner helped define key requirements, leading to the selection of an optimal 

design. The finalized frame incorporates sturdy yet lightweight materials, ensuring ease of transport and 

assembly while addressing durability and theft resistance. During prototyping, inefficiencies in the assembly 

process were identified and resolved, resulting in an improved second prototype that reduced build time 

without compromising quality. Testing confirmed that the design meets strength and longevity requirements, 

with additional evaluations planned to validate long-term weather resistance. Habitat for Humanity will 

implement the design across future properties, ensuring effective communication, enhanced community 

engagement, and improved property presentation. 
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Abstract: 

The project will be a correlation study of Allison Transmission on highway transmission warranty claims 

compared to in plant functional test rejects and repairs. The project will involve review of large warranty files 

and functional test data files looking for trends in the functional test stands with corresponding warranty claims. 

Student researchers will collect and analyze functional test data from test stands that reside in the Indianapolis 

manufacturing facility. Using both data sets, they will correlate any functional test rejects or variable data to 

warranty claims. The ultimate goal is to build an automated system through a web application that can take 

both data sets and provide early indication of warranty risk based off of functional test results. 
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Abstract: 

Shafer Leadership Academy (SLA), a non-profit organization providing team leadership programs, contacted 

us about their outdated data management and workflow. Their main priorities were removing the inefficient 

processes embedded into their system to increase their growth capability and organizing their data structures 

to simplify analytics.  

Our focus has been implementing an improved data management system. Currently, they do most of the work 

manually including sending individual emails, uploading data, and having to use personal accounts for storage. 

In order to solve these issues, we proposed to further utilize the software Zapier, which connects various 

services through automation. Using Zapier, we can create “paths” that move data around and organize without 

the extra hassle. Additionally, we can connect Zapier to Google, which is not only great for storage but also 

provides access to forms, surveys, and sheets. The main idea is to condense and create efficiency within their 

system while changing their day to day as little as possible. 

So far, we have completed various tests using Zapier, for example, sending an email containing details about 

the program. We have had several meetings with SLA to clarify how their current situation operates, what their 

needs are, and what they liked about our ideas. 

In the future, we plan to expand and test our full Zapier solution as well as share a prototype to SLA that has at 

least the required functionality. SLA would provide feedback to us and we could improve the system from 

there. 
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Abstract: 

Abstract  

India 2 team is collaborating with two institutes in India to tackle issues within the communities.   

The purpose of this project is to manage food waste generated at MIT Solapur cafeteria. Our team is working 

on two projects: developing a microorganism composter bin and building a food management website. Our 

goal is to reduce food waste and improve lunchtime efficiency for our partner. To address this issue, we 

decided that a microorganism composter bin would be an eco-friendlier solution than incineration, which is a 

common way to manage food waste. Designed with minimal technology, it will be applicable to various 

communities worldwide, making sustainable food waste management more accessible. Additionally, the 

website will allow students to register food options, reserve or purchase meals in advance, and help the 

canteen prepare accurate portions. This will minimize excess food while tracking waste data for future 

improvements.  

The next team is collaborating with Narsee Monjee Institute of Management Studies in Mumbai to partner with 

the Balipara foundation in Eastern India, working on reforestation of the region to reduce damage caused by 

deforestation. We are using ArcGIS to render 3d map templates of tree canopy cover using the Miyawaki 

method. This model can then be used to predict where reforestation efforts will be most effective and more 

likely to be successful. This project not only aims to benefits the locals in the area by protecting their property 

from floods and restoring the environment, but it also provides jobs to locals as they will implement and monitor 

reforestation efforts. 
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Abstract: 

This project aims to develop a dedicated workspace within Junior Achievement BizTown to provide a safe and 

functional environment for students engaging in real-world work simulations. The proposed kiosk design 

incorporates accessibility, durability, and practicality to meet the needs of children, teachers, and supervisors. 

After evaluating multiple conceptual designs, the final iteration integrates elements from coffee shop and mall 

kiosk inspirations, ensuring an open and inviting layout with structured seating for four to six students. 

The project follows a structured development process, including benchmarking, prototyping, and stakeholder 

feedback, to refine specifications and address potential risks. The design prioritizes safety with rounded edges, 

durable materials, and a fixed structure to prevent movement. Additionally, storage solutions and electrical 

accommodations support students’ learning needs. A comprehensive prototyping phase, including 3D 

modeling and physical testing, identified design weaknesses and informed necessary modifications to enhance 

stability. 

The implementation plan includes a phased approach, beginning with CAD modeling and approval, followed by 

material procurement and on-site assembly. The verification and validation process ensures the structure 

meets accessibility and safety requirements while aligning with JA BizTown’s educational objectives. Future 

considerations involve user feedback post-implementation and potential improvements for scalability. 

By creating an optimized workspace, this project enhances the educational experience for students, providing 

an environment conducive to professional skill development. The design aligns with community partner 

requirements, balancing aesthetics and functionality, ensuring a long-lasting impact within the BizTown 

program. 
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Abstract: 

The HAIN system is fundamentally a website where people can write natural language queries and receive a 

scientifically based answer alongside medical journals supporting that answer. In a more nuanced approach to 

this system we have developed 4 sub teams: database management, medical journal parse, data visualization, 

and data generation. Our database management team has been working closely with Purdue's IT to set up the 

server in the Purdue Indy server housing, alongside loading proper OS and software. Medical journal parse 

has been building and testing an in house LLM to parse the databases medical journals while reducing 

hallucinations. Data visualization has been working on front and backend website development alongside 

using Python integrated visualization libraries to help provide visual results to queries based on medical journal 

data. Finally, data generation has been working closely with field experts to design a glove capable of 

recording patient medical information in a rural, on hand setting, and then networking with the database to 

determine possible health issues. 
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Abstract: 

Delta Faucet Company provides lifetime warranties on all products, collecting warranty and defect data 

throughout a product’s lifespan. This project used customer service, sales, and warranty data to predict future 

product contacts and defects for top-selling models since 2018. The goal of this project was to identify defect 

patterns, predict warranty costs, and improve business analytics using customer service data. This data 

recorded each faucet as a unique stock keeping unit (SKU), which identified attributes like finish and model, 

and its reported warranty cases. Data normalization allowed SKU analysis by Effect Codes, identifying the 

finish with the highest defect percentage. These results were incorporated into a predictive model that inputs 

sales data, model, finish type, and time to output a warranty defect curve, providing insights for Delta Faucet’s 

business analytics team to reduce warranty defects. 
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Abstract: 

The AI-Driven Patent Data Extraction and Analysis System for Corteva is designed for efficient retrieval, 

extraction, and analysis of agricultural patents related to crop protection. The project integrates cutting-edge 

technologies, including large language models (LLMs) and advanced tools for data extraction and structured 

search. These capabilities will allow scientists and researchers to efficiently access, extract, and analyze 

patent data enabling faster, more informed decision-making. The project has the following three objections: 

Patent Repository Development, Automated Data Extraction, Interactive Chat Module. 
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Abstract: 

We are the EPICS Speedway Forced Induction group. Our project is a pair of models demonstrating the 

function of forced induction devices such as turbochargers and superchargers in the context of performance 

vehicles. The goal of our project is to help the Indianapolis Motor Speedway Museum educate visitors about 

forced induction and connect the performance of the vehicles on display with these specialized devices that 

improve their performance on the circuit. The display consists of 3-D printed model of a supercharger and 

turbocharger fitted with motors and moving components to demonstrate the pressurization of air within the 

intake manifold. Both models have portions cut out and replaced with clear panels to allow patrons to view the 

inner workings of the device. The display also has information about the benefits and drawbacks of each 

model, as well as common use cases. 
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Effect of Temporal Bone Quality Changes in Progressive Chronic Kidney Disease 

First Time Researcher Fellowship: Purdue undergraduates are encouraged to participate in the First-Time 

Researcher (FTR) fellowship during the upcoming spring semester. These opportunities are specifically 

designed for students who are new to college 

Author(s): 
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Abstract: 

Chronic kidney disease (CKD) is a significant global health issue, is an under-recognized global health 

concern, causing more deaths annually than many other major diseases. Characterized by a gradual decline in 

kidney function, CKD leads to increased bone fragility and a 2-100 times increased fracture risk, which is 

associated with elevated mortality compared to individuals without CKD. However, detecting this risk through 

conventional gold-standard imaging methods is challenging. Thus, it is hypothesized that changes in bone 

water content occur before detectible alterations in bone minerals, offering a new biomarker for predicting bone 

fragility. This research investigates two crucial aspects of CKD-related bone deterioration. First, temporal 

changes were investigated in bone water content during CKD progression using novel biomedical engineering 

concepts including medical imaging, mechanical testing, thermogravimetric analysis (TGA), and infrared (IR) 

microscopic imaging. Additionally, a dynamic method was developed to quantify glycosaminoglycan (GAG) 

content in the cortical bone matrix throughout CKD progression. This involved using an Alcian blue staining 

procedure, followed by code to quantify staining intensity. Alcian blue binds to acidic mucopolysaccharides in 

bone’s matrix which contains collagen, and thus binds to negatively charged glycosaminoglycans, providing a 

detailed analysis of their potential role in regulating cortical bone matrix water. This approach, combined with 

mechanical testing, TGA, and IR, was crucial in assessing bone hydration, structure, and molecular changes. 

These findings have potential applications in identifying new biomarkers for early detection of bone fragility and 

developing targeted therapies to address CKD-specific bone pathology. 
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Abstract: 

The purpose of this research is to increase the lifespans of the e-lock from Allegion from 6 months to a year 

without changing the power supply system. This research focuses on learning about the lock and collecting 

data about the current, voltage, and power that the lock uses in each task that it performs to find a way to 

optimize the power supply and find the boundaries of the lock. By using Ohm's laws, the resistance of the lock 

can be found by applying the equation R=V/I where R is the resistance, V is the voltage, and I is the current of 

the board. The resistance of the lock will help to find the power absorption by using the equation P=IR^2. By 

using the oscilloscope, tasks like starting up the lock, opening and closing the lock by using Wi-Fi or Bluetooth 

were detected to use the largest amount of energy, the lock stop working and shut down when the battery is at 

4.72V or the lock display fully charge when the battery is at 6.33V. To solve the problem, capturing energy 

from the environment and battery management systems are currently focus on. 
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Abstract: 

This project addresses the critical challenge of detecting digital fraud within security-oriented telemetry data. In 

collaboration with a leading healthcare company, our team developed a methodology to identify potential 

fraudulent activities in near real-time. The approach involves a comprehensive data-driven process, beginning 

with extensive research into fraud patterns and the analysis of security logs. Data aggregation and 

preprocessing techniques were applied to prepare the data for machine learning analysis. An anomaly 

detection model was implemented to identify deviations from normal behavior, indicative of potential fraud. This 

system aims to enhance security measures by enabling the early detection of compromised accounts and 

suspicious transactions, thereby mitigating risks and safeguarding sensitive data. The project provides a 

foundation for a robust and repeatable fraud detection system that can be deployed in a production 

environment to analyze incoming data and trigger appropriate workflows. 
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Abstract: 

As women’s basketball begins to expand into analytics, the rise of position less basketball will likely follow, and 

the need to evaluate players outside of the traditional five-position system becomes paramount. We are 

interested in determining a series of categories representing the playstyles and roles of players across the 

globe. In addition to these categories, we are aiming to create a singular “grade” of sorts that boils an entire 

box score of a player into one metric representing their overall performance within a game. This metric would 

be utilized to find “breakout performances” of players with sudden performance improvements in addition to 

consistent “top performers” within a given competition. 
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Abstract: 

The Allison Transmission Vehicle Clustering project focuses on analyzing and categorizing vehicle data to 

enhance performance insights and operational efficiency. This project aims to uncover meaningful patterns that 

can support decision-making in vehicle performance optimization. 
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Abstract: 

The Southern California Timing Association (SCTA) hosts annual top-speed competitions for Gas Lakester 

(GL) vehicles at the Bonneville Salt Flats in Utah, a site internationally recognized for land speed record 

attempts. These competitions feature vehicles of various classes and configurations striving to break existing 

ground speed records. The current GL record, set in October 2004 by R. Steele with the chassis Bockscar, 

stands at 211.463 mph and has remained unchallenged for nearly two decades. The objective of this project is 

to design a GL classed vehicle capable of reliably surpassing this longstanding record. To achieve this goal, a 

comprehensive vehicle design was developed, including detailed frame and body models in SolidWorks. Static 

and dynamic chassis analyses were performed in SolidWorks, while aerodynamic performance of the 

bodywork was evaluated using CFD simulations in StarCCM. Additionally, custom calculators for use on 

competition day and MATLAB simulations were developed to support vehicle parameter testing and 

optimization. Preliminary results indicate that with careful integration of optimized frame design, powertrain 

selection, and aerodynamic refinement—along with favorable environmental conditions—the vehicle is capable 

of achieving a top average speed exceeding 213 mph, with projections reaching up to 216 mph. 
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Abstract: 

We've built a LLM-based chatbot, with a user-focused application that accurately answers maintenance 

queries based on analogous maintenance and flight manuals. Moving away from the traditional training-based 

LLM methodology, the project implements a Retrieval-Augmented Generation (RAG) system to create a more 

accurate and cost effective model. The application has features that provide emphasize usability, while still 

implementing necessary business logic. 
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Abstract: 

This research explores the design and fabrication of a microscale device that uses an applied electric field to 

mix two solutions. The device consists of a central rod positioned between two chambers, where fluids can be 

introduced for controlled interaction. Using Fusion 360 for modeling and 3D printing for fabrication, the device 

allows for precise manipulation of fluids at the microscale. When a voltage is applied, electrokinetic forces 

induce mixing of the solutions, enabling controlled interactions between different substances. While the device 

has potential applications in cancer research, such as studying the interaction between cancer cells and 

immune cells like T cells, it can also be adapted for various other fields, including drug testing, chemical 

analysis, and material science. The device was tested under various voltage conditions to evaluate its 

performance in mixing fluids efficiently with minimal energy use. The results demonstrate that this microfluidic 

system could serve as a valuable tool for a range of biomedical and scientific applications. 
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Abstract: 

Our project aims to improve the outdoor environment for families at Family Ark by creating safe and engaging 

recreational spaces. After their playground was removed due to safety concerns, there is now a need for 

interactive areas where children can play and explore. To address this, we plan to design and build 

installations such as a tic-tac-toe board and a musical instrument area, offering fun and engaging activities. 

Additionally, we will create a fairy garden to provide a peaceful space that encourages creativity and relaxation 

for both children and adults. These outdoor areas will not only foster play but also serve as therapeutic spaces, 

providing a calming and engaging environment for therapy sessions with children and families. To further 

enhance the campus, we will install a bench along the walking trails, giving residents a place to rest and enjoy 

nature. By creating these spaces, we hope to support both recreational and therapeutic needs, ensuring 

families have a safe and enriching outdoor environment. 
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Abstract: 

The demand for compostable bio-based plastics has surged in recent years, driving the development of 

various sustainable material production techniques. Additive manufacturing has also grown significantly, and 

incorporating compostable plastics into this field presents unique challenges. This research focuses on 

producing thermoplastic starch (TPS) pellets, extruding them into filament, and successfully 3D printing parts 

using fused deposition modeling (FDM). Both pellets and filament have been produced and tested. To ensure 

that the 3D-printed parts maintain dimensional accuracy and mechanical integrity, TPS filament fabrication and 

FDM parameters are being optimized concurrently. Further experimentation will involve producing additional 

filament batches, refining extrusion parameters, and subjecting printed parts to mechanical testing to evaluate 

their strength, durability, and overall viability for additive manufacturing applications. 
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Abstract: 

Our EPICS project focuses on the comprehensive renovation of the community garden at Our Lady of Grace 

Catholic School. The initiative is structured into three specialized teams addressing critical infrastructure 

needs: the rehabilitation of the greenhouse structure, toolshed design and construction, and designing an 

irrigation system to water the surrounding garden. Beyond the physical improvements of the greenhouse, the 

project creates a learning environment and source of fresh produce, not only for the school but also for the 

surrounding community.  

The tool shed team designed an innovative multi-part storage system that will allow the project partner to 

safely store all tools, seeds, and fertilizers in an organized manner. The roof and walls team completely 

redesigned the greenhouse to enhance both safety standards and functionality. The irrigation team designed a 

distribution system that prioritizes user accessibility and ensures convenient, flexible, and efficient water 

distribution throughout the garden area. 

All teams are in the prototyping and design stages of the project, preparing to implement the solutions. The 

project has encountered some challenges, including necessary cost reduction for the toolshed construction, 

and required redesigns for the irrigation piping. Despite these obstacles, the teams remain on track to deliver 

sustainable solutions that will benefit the students, teachers, and surrounding community. Looking to the 

future, the greenhouse team plans to create a prototype, irrigation plans to dry-fit a portion of the distribution 

system, and the tool shed will finalize benchmarking and begin construction of a smaller scale toolbox. 
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Abstract: 

In today’s threat environment, having state-of-the-art cybersecurity mechanisms to support large-scale 

business needs are a must. One way of detecting threats is by examining log data generated by company 

systems. 

Our project focuses on finding abnormalities & outliers in log data. With the high volume of information 

captured by system logs, it is impossible to parse it all by hand. With this in mind, we have developed methods 

of detecting abnormalities in events captured by system logs using both statistical and deep learning methods. 
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Abstract: 

MXenes are a growing family of two-dimensional (2D) transition metal carbides, nitrides, which contribute to 

diverse applications in the field of energy, electronics, photonics, and biomedicine. These unique properties of 

MXene are paralleled by their relative complexity with various synthesis parameters, like the purity of the MAX 

phase, that impact their quality. In this systematic study, mono-transition metal (stoichiometric and optimized 

Ti3AlC2) and double-transition metal (Mo2TiAlC2 and Mo2Ti2AlC3) MAX grains were studied by varying the 

carbon precursor source (petroleum coke and graphite). The synthesized MAX phases were characterized 

using scanning electron microscopy (SEM), X-ray diffraction (XRD), and energy-dispersive X-ray spectroscopy 

(EDS) to evaluate morphology, grain size, crystal structure, and elemental composition. Further, we 

synthesized the MXenes (Ti3C2Tx, Mo2TiC2Tx, and Mo2Ti2C3Tx) using a top-down wet chemical etching 

approach. The effect of different carbon precursors on the synthesis and quality of the resulting Ti3C2Tx, 

Mo2TiC2Tx, and Mo2Ti2C3Tx MXenes were evaluated based on flake size, synthesis yield, electrical 

conductivity, and colloidal stability. The use of graphite in the synthesis increases the purity of the MAX phase 

which positively impacts the MXene quality and synthesis yield. For example, the synthesis yield of the 

Mo2TiC2Tx MXene was doubled when graphite was used. This study improves the fundamental understanding 

of how different carbon precursors affect the synthesis of parent MAX phases and resulting 2D MXenes. 
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Abstract: 

[Abstract Redacted] 
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Abstract: 

Two-dimensional (2D) transition metal carbides, commonly known as MXenes, are a chemically diverse and 

exciting class of functional nanomaterials. Typically, in MXene synthesis, bulk precursors, called MAX phases, 

are used to derive MXenes using topdown synthesis methods, which limits possible MXene compositions 

based on thermodynamics in the MAX phase synthesis at high temperatures (>1400 °C). MXenes’ 

compositional and structural space, paired with its solution processibility, also permits formation of 

heterostructures of MXenes, comprised of a film architecture of alternating MXene compositions at the ~1 nm 

scale. In this study, we explored the intermixing behavior of layer-by-layer mixed MXene heterostructure films 

made with various compositions of MXenes made using solution processing techniques using in-situ annealing 

x-ray diffraction methods. In this work, we demonstrate that MXenes with the largest difference in flake 

thickness (i.e., 5 atomic layer vs. 11 atomic layer thick) illustrate the largest crystallographic growth, which 

suggests that we are fusing MXene flake structures (i.e., Ti2C + Nb4C3) to form mixed composition structures 

(i.e., (Ti,Nb)3C2) below 800°C. We also further this work to include more than two transition metals (i.e., V2C + 

Ti3C2 + Nb4C3 + Ta4C3) to demonstrate formation of multi-principle element MXenes (i.e., (Ti,V,Nb,Ta)3C2) 

and delaminate these flakes out of the film structure into mono-layers. This work demonstrates the capability of 

MXene heterostructures to form uniform multi-principle element MXenes using MXenes’ solution processing, 

which provides a new avenue for design of multi-principle element MXenes for desirable applications. 
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Abstract: 

Hutchinson Gilford Progeria syndrome is a rare laminopathy caused by a truncated mutation in the LMNA 

gene, producing the protein called progerin. Due to this protein, the nuclear lamina weakens in its ability to 

maintain nuclear structure and transfer forces to the chromatin. As a result, progerin-expressed cells have 

deformed nuclei and are less responsive to the mechanical forces experienced within the body. However, this 

is not unique to HGPS, as previous research has shown that older adults, especially those with cardiovascular 

diseases, have wild-type expressed endothelial cells with similar characteristics. With cardiovascular aging, 

these endothelial cells expressing wild-type Lamin A exhibit similarities with those expressing progerin. This 

study aims to explore these similarities further. Cell culture and transfection will be used to create a stable 

endothelial cell line with cells expressing both GFP-fused wild-type Lamin A and progerin proteins. Arterial 

shear stress will be applied to the cells through flow experiments conducted in a flow chamber. Fluorescence 

microscopy will then be utilized to analyze the effects of shear stress on these cells. Nuclear morphology will 

be analyzed and compared between the two protein expressions, to understand the effects of shear stress on 

signaling pathways. The results will provide deeper insight into how progerin impacts endothelial cell behavior 

and its potential role in vascular aging. Furthermore, this research may serve as a basis for future research 

focused on understanding and potentially preventing age-related cardiovascular diseases. 
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Abstract: 

Our goal with this project is to improve the experience and create a more welcoming environment for those at 

the Boys and Girls Club Indianapolis Wheeler Dowe. Our project was split into two teams to accomplish two 

different goals: make the BGC a better place for younger kids to do their schoolwork and make the BGC a 

more appealing place for older kids to play games and congregate. 

Team 1 found that young kids most often used the space to complete homework, as they have supervisors at 

hand to help them, among other things. The primary focus drawn from that observation was to improve the 

sociality of the kids that attended and create opportunities for the kids to create friendships. The solution that 

was designed was a desk that had shelves for materials, a whiteboard top-surface, and a 2 person design, 

encouraging kids to collaborate and discuss the work that they’re doing while at the BGC. 

Team 2 went about their mission by assessing what things teens were most interested in and what would draw 

them to the BGC. After brainstorming and doing a bit of research on the demographic, the focus was to 

improve the user experience for the gaming consoles that the club had access to. The objectives were to find a 

way to secure the consoles on the wall in a case, create a retractable controller-charger mechanism, and to 

implement a timer system to make it easier for supervisors to keep track of the time. 
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Abstract: 

This project introduces a mechanical power modulation device that significantly extends a smart lock battery's 

life. By dynamically regulating power flow based on real-time voltage, it minimizes energy waste during 

standby periods without affecting core functionality like Bluetooth and Wi-Fi. 
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Abstract: 

This project is a centralized web-based platform designed to empower Indiana farmers with streamlined 

access to over 150 agricultural and conservation programs. In a landscape where information is scattered 

across numerous websites - resulting in an estimated $1.8 billion in missed opportunities - farmers often 

struggle to locate and apply for the vital resources they need. Our innovative solution leverages advanced web 

scraping techniques to aggregate data from key sources such as the USDA and NRCS, and it delivers the 

information through an interactive map with county-specific filtering. Using our web scraping tool, all relevant 

program information is collected efficiently, not only saving valuable time for administrators but also ensuring 

that farmers have access to the most up-to-date information in real-time. A user-friendly administrative 

interface further simplifies program updates by enabling effortless data refresh through URL submissions. This 

innovative approach brings together multiple resources into one easy-to-use platform - enhancing program 

accessibility, fostering sustainable agriculture, and unlocking untapped opportunities across Indiana. 
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Abstract: 

This project develops an automated data filtering tool to improve machine learning model decision-making by 

removing records that may skew results or be unsuitable for training. Using Databricks, Python, and Spark, we 

built a pipeline that cleans engine telemetry data by applying multiple filters. The tool includes an interactive, 

widget-driven configuration interface that gives users both options: they can simulate the filtering process to 

preview which records would be flagged without actually dropping them, or they can apply the filters to 

permanently drop records based on their selected criteria. This dual functionality helps reduce false positives 

and false negatives, resulting in a cleaner dataset for both training and production. Also, by automating the 

filtering process, we reduced processing time for end users and achieved reduction in labor costs, ensuring the 

tool is both efficient and user friendly. 
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Abstract: 

This project uses methods of redesign that focus on data collection and refinement of previous iterations of a 

specialized cage used to monitor electrical signals during rat seizures. The materials group collected data for 

annealment method such as cooling time, and time to temperature. These variables were used to create a 

cooling curve and discover the efficiency of annealment for different lengths of time. The hinge and suspension 

group collected data for spring force calculations to help relieve tension from the wires. This will improve 

accuracy by addressing issues of previous designs. The box team collected measurements from previous 

designs to match with the new lid. Using previous prototypes and additional research, tolerances were 

determined for the new wedges and base. Further utilization of CNC machines is being used to innovate new 

designs for the enclosure. Milling will aid in the design and concept of perhaps the lever or parts of the box in 

the future. These findings significantly enhance the output of our project by improving upon the previous 

designs. 
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Abstract: 

This project explores the application of object detection AI for autonomous navigation through a water-based 

obstacle course marked by buoys. Utilizing advanced computer vision techniques and machine learning 

algorithms, the AI system identifies and classifies buoys in real time, enabling precise course adjustments. The 

project integrates sensors, cameras, and AI-driven decision-making to optimize movement efficiency while 

avoiding collisions. 
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Abstract: 

Approximately 80% of stroke survivors experience motor impairments in their upper limbs, impacting 

independence in daily activities. Traditional clinical assessments, such as the Action Research Arm Test 

(ARAT) and Modified Ashworth Scale (MAS), are limited by subjectivity and the inability to track detailed 

movement patterns continuously. The team used an intelligent glove equipped with Inertial Measurement Units 

(IMUs) and encoders to find a solution.  

This project introduces an intelligent glove equipped with IMUs for real-time, objective monitoring of motor 

recovery. The glove integrates IMUs sewn into Neoprene fabric with 3D-printed components to ensure comfort, 

durability, accurate acceleration, angular velocity, and orientation tracking. Its modular design allows 

independent patient placement, facilitating consistent and continuous data collection. Machine Learning (ML) 

was used to detect deviations from healthy movement patterns.  

In addition, four encoders are placed around the arm with a counter-sprung string that is attached to four of the 

patient’s fingers, excluding the thumb. An ML model is used to generate predicted joint angles from the 

encoder output that can be measured to track the range of motion change over time and apply polynomial 

models to the data to generate R² values, quantifying how closely the patient’s movements match smooth 

trajectories.   

The IMUs and encoders work together to evaluate upper limb function. This cost-effective, wearable system 

provides objective feedback and supports at-home monitoring, reducing clinical visits while enabling 

personalized rehabilitation. Future work will focus on refining the ML models and sensor configurations to 

enhance accuracy and expand the system’s clinical applicability. 
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Drop Tower Device for Investigating Biological Response From Mouse Intervertebral Disc Injury 
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Abstract: 

In partnership with our sponsor, Dr. Diane Wagner, our team worked through the development of a drop tower 

device designed to apply a controlled and uniform load to isolated mouse intervertebral discs (IVDs), a crucial 

advancement in the fields of orthopedic biomechanics, mechanobiology, and spinal research; the clinical need 

to advance these fields is imperative, as the economic burden of low-back pain in the United States exceeds 

$100 billion per year [1]. The scope of this project was to create a device that accurately simulated traumatic 

impacts and overloads on spinal tissues, providing researchers with a valuable tool to investigate these effects 

on IVDs, including the biological injury response of the tissue rather than complete mechanical failure. The 

device design facilitates reproducible testing conditions essential for assessing the biomechanical and 

biological response of IVDs under various impact testing scenarios. By providing a precise and consistent 

means of applying loads, this drop tower device holds the potential to advance research in orthopedic, tissue 

engineering, and spinal biomechanics therapeutics.  

[1] J. N. Katz, “Lumbar Disc Disorders and Low-Back Pain: Socioeconomic Factors and Consequences,” J. 

Bone Jt. Surg., vol. 88, no. suppl_2, pp. 21–24, Apr. 2006, doi: 10.2106/JBJS.E.01273. 
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Abstract: 

This project involves the design, verification, and implementation of a digital audio synthesizer as part of 

Purdue’s Introduction to SoCET (System on Chip Extension Technologies) II program. The synthesizer 

comprises essential components, including a finite state machine (FSM), waveform processor, pulse-width 

modulation (PWM) generator, oscillator, frequency lookup table (LUT), keypad encoder, and frequency divider. 

User input from a keypad determines the system’s behavior, specifically controlling the output waveform and 

frequency. The synthesizer supports multiple waveform modes, including square, sawtooth, and triangle, 

achieved through coordinated modulation of the duty cycle by the waveform processor and oscillator. 

Functional verification is conducted using testbenches and waveform analysis to ensure design accuracy. The 

primary objective of this project is to enhance understanding of digital design methodologies, Register Transfer 

Level (RTL) development, design flow, and verification processes, equipping students with the skills necessary 

for future digital design projects. 
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Abstract: 

Spondylolisthesis is a spinal condition where at least one vertebra slips out of its normal position, affecting 

patients’ range of motion and causing significant pain from compression of nerves. This condition commonly 

occurs in the L4 and L5 vertebrae, although it can occur anywhere along the spine. It is estimated that 4-6% of 

the U.S. population has spondylolisthesis. Patients with spondylolisthesis must work with a healthcare 

professional to diagnose the condition, manage symptoms, and correct the misalignment if needed. Patient 

education is a crucial component of this process. When patients are educated about their condition and why 

symptoms occur, they are more likely to follow prescribed treatment plans. However, effective communication 

in patient education can be challenging when discussing spondylolisthesis. Currently, only 2D images or static 

3D models are available, neither of which show dynamic vertebrae slippage and how this affects spinal nerves. 

To address this gap, a dynamic model was designed that transitions between correct spinal alignment and 

grade one spondylolisthesis. This 3D model not only shows the L4 and L5 vertebrae mechanically sliding away 

from each other, but it also “pinches” nerve tissue in the process, allowing patients to better visualize their 

condition. Healthcare providers may use this to explain treatment plans by displaying vertebrae in a 

spondylolisthesis state and showing a method of correction that will move vertebrae into an anatomically 

correct state. By addressing the lack of interactive spine models, this product hopes to improve patients' 

understanding of their condition and increase trust in healthcare providers. 
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Abstract: 

Defects in die-cast parts contribute to substantial material waste and increased production costs for 

manufacturers. The high-pressure die casting process involves numerous variables, with measurements taken 

at multiple stages to monitor quality. This study analyzes production data from Walker Die Casting, specifically 

focusing on parts manufactured for Allison Transmission. The goal is to identify patterns and insights within the 

data that can help predict and mitigate defects, ultimately reducing scrap rates and improving manufacturing 

efficiency. 
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Uncovering spatial temporal bone quality changes in progressive chronic kidney disease: Is water a 

new biomarker for fracture risk? 
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Abstract: 

Chronic Kidney Disease (CKD) leads to a gradual decline in kidney function, affecting approximately 10% of 

the global population. As renal function deteriorates, the risk of bone fracture and associated morbidity 

significantly increases. Dual-energy X-ray absorptiometry (DXA) is the current standard for evaluating fracture 

risk but has limited efficacy as fractures frequently occur despite identifying healthy bone mineral density 

(BMD). Therefore, more accurate methods are needed to identify fracture risk. This study aims to develop a 

novel technique to analyze bone water distribution over CKD progression and its influence on mechanical 

properties. Using a rat model of CKD, animals were sacrificed at 5 timepoints throughout disease progression 

and the tibiae were removed for analysis. Thermogravimetric analysis (TGA) evaluates the water composition 

of bone by examining the weight loss at various temperature peaks, representing the water content in the 

different components (free, loosely-bound, tightly-bound, mineral structural water). Fourier Transform Near 

Infrared (FT-NIR) microscopic imaging captures the spatial distribution of bone components. Post-processing 

segmentation of data will be performed using the ISys 5.0 software to isolate regions of interest, specifically the 

water components, within the bone samples. The distribution and composition of water in the bone will then be 

mapped onto the bone structure and compared across time and groups. Understanding how water is 

modulated during disease progression will determine its relevance as a biomarker for bone fragility. If found 

significant, future work can explore MRI-based techniques for clinical assessment of fracture risk in patients by 

targeting bone water. 
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Abstract: 

In collaboration with Corteva Agriscience, this project under Purdue’s The Data Mine program addresses the 

inefficiencies in accessing vital crop protection product information from Safety Data Sheets (SDS) and product 

labels. Traditionally, Corteva’s chemical formalists manually sift through thousands of such documents—an 

error-prone and time-consuming task. To overcome this, our team developed an automated pipeline that 

extracts and structures data from PDF documents and enables natural language querying via a Large 

Language Model (LLM)-powered chatbot. 
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Abstract: 

Our plan for this exhibit is to create a display with an example of an in line 4, internal combustion engine, that 

will be 3D printed and powered by a speed modulating motor. The purpose of our project is to show how 

impactful engines and motorsports are for a k-12 audience. We want to teach the users of our project about all 

the different factors that are parts that make an internal combustion engine work.  

We plan to do this through interactive displays of different parts on each side of the stand. Each display will 

have a description of the given part or system on that side, and there will also be a momentary button to 

illuminate that part on the full engine model that will be inside a case on top of the stand. One of the four sides 

there will also be a throttle pedal, so the observer on that side will be able to modulate the rpm of the engine. 

We plan for the engine to rotate at a constant low rpm “idle”, somewhere close to or below 60 rpm to help 

viewers be able to interpret and see every part with the slower motion. 

 

Keywords: Engine; Mechanics; Power Train 

 

Mentor(s): 

Steve Clayton Rausch (Engineering) 

 

Other Acknowledgment(s):  



† Presenting Author; ‡ Contributing Author; *Presentation Acknowledgment 

Presentation Abstract Number: 216 

Presentation Time: Session 2: 1:30pm-3:00pm in the Campus Center, Room 450 

 

ME Outreach 

EPICS 

Author(s): 

Ryan Faraji† (Engineering); Ethan Alexander Sutherlin† (Engineering); Ellenah Jaye Del Rio† (Engineering); 

Lauren Riley Kinsman‡ (Engineering); Dominique Nieto Corona‡ (Engineering); Diego Alejandro Cedeno‡ 

(Engineering); Isaac David Jones‡ (Engineering); Martin James Placido Pasco‡ (Engineering); Aidan James 

Mungovan‡ (Engineering); Ansh S Bhatt‡ (Engineering); Carter Jay McFall‡ (Engineering); Aaryan Gupte‡ 

(Engineering) 

 

Abstract: 

The ME Outreach team is constructing an RC car workshop to assist the Department of Mechanical 

Engineering at Purdue in promoting its program in Indianapolis. This 50-minute workshop offers students a 

hands-on experience with RC car mechanics and pulley systems, introducing them to fundamental engineering 

principles. The workshop begins with a presentation covering the concept of gear ratios followed by telling the 

students why they should choose Purdue Indy for mechanical engineering. Students will modify the pulley 

systems on their RC cars, experimenting with different configurations. They will understand how larger drive 

pulleys increase torque but reduce speed, while smaller ones enhance speed but lower torque. They will also 

notice how ramps are correlated with the ratios as well. After the modifications, participants complete time trials 

where they record their lap times or compete in a race with a maximum of three cars. The final product will 

comprise of a track, car, manual for students, manual for presenter, and a presentation for the students. 
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Abstract: 

With the rapid development in powder-based additive manufacturing (AM), open-source 3D printers that are 

capable of supporting various materials for experimentation are needed. This research investigates the 

material possibilities of ceramic powder-based binder inkjet 3D printing by focusing on standard ceramic 

families, silicon carbide, and zirconia oxide and determining possible solid binder formulations with ethanol 

liquid binding agent. It aims to decrease the developmental costs of powder with liquid and solid binders to 

enhance the development of new material possibilities in the future with an easily adaptable printer for use 

within the research field. This study utilizes an open-source binder-inkjet 3D printer to explore several powder 

formulations and analyze the part quality, such as powder-binder adhesion and resolution from produced parts, 

setting a baseline for future cases. 
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Author(s): 
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Abstract: 

This Capstone Project addresses the need for an optimized NASCAR rear bumper structure for enhanced 

crashworthiness behavior through parametric studies using LS-DYNA simulations. The project focuses on 

systematically varying structural parameters to synthesize and validate optimal structural topologies. The 

primary objective of the rear bumper design is to maximize passenger safety by effectively managing crash 

energy, minimizing structural intrusion, and reducing peak forces during collisions. The methodology involves 

developing a detailed finite element model, conducting parametric studies to evaluate the effects of various 

design variables on crash performance, and validating the resulting structure through rigorous dynamic crash 

simulations. 
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Abstract: 

Thermal properties, alongside electrical properties, dictate the usefulness of materials in semiconductors and 

microelectronics. These properties are governed by bond strength within a material’s crystal structure, which is 

influenced by its chemical composition. However, identifying materials with desirable thermal properties 

remains a challenge due to the vast number of potential candidates. 

To address this, machine learning models trained on well-characterized materials can be used to predict the 

thermal properties of new materials. This method utilizes the mp_api library to retrieve material data from the 

Materials Project, which is then processed into lattice structures using the matgl library. A pretrained model 

from the PyTorch library analyzes these structures to estimate bond strength and thermal conductivity. The 

predictions are then sorted by relevant properties and exported for further analysis. 

By automating property predictions, this approach streamlines materials discovery, allowing researchers to 

efficiently identify promising candidates and optimize experimental resources for further study. 
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Abstract: 

The project will be a correlation study of Allison Transmission on highway transmission warranty claims 

compared to in plant functional test rejects and repairs. The project will involve review of large warranty files 

and functional test data files looking for trends in the functional test stands with corresponding warranty claims. 

Student researchers will collect and analyze functional test data from test stands that reside in the Indianapolis 

manufacturing facility. Using both data sets, they will correlate any functional test rejects or variable data to 

warranty claims. The ultimate goal is to build an automated system through a web application that can take 

both data sets and provide early indication of warranty risk based off of functional test results. 
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Abstract: 

Under the Weldon School of Biomedical Engineering, Dr. Sungsoo Na and Dr. Julie Ying Hui Ji have 

introduced a joint project regarding “Visualizing mechanotransduction of subcellular metabolic signaling in 

progerin-expressing endothelial cells”. As the human body ages, the risk of cancer and cardiovascular disease 

increases over time. By indicating the changes in cell signaling by the AMPK signaling protein in the nucleus, 

the opportunity for more research regarding biological metabolic signaling can be created. In this project, the 

nuclear lamina, which supports the nucleus and cytoskeleton, will be analyzed by conducting cell culture on 

lipotransfected cells, which respond to fluorescent light. A machine and computer-operated inverted 

microscope, which introduces this light, can highlight fluorescent proteins for counting and visualization. The 

quantification of this data can further explain changing endothelial cells under shear-stress flow, to further 

study the human aging process. 
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Abstract: 

Delta Faucet Company provides lifetime warranties on all products, collecting warranty and defect data 

throughout a product’s lifespan. This project used customer service, sales, and warranty data to predict future 

product contacts and defects for top-selling models since 2018. The goal of this project was to identify defect 

patterns, predict warranty costs, and improve business analytics using customer service data. This data 

recorded each faucet as a unique stock keeping unit (SKU), which identified attributes like finish and model, 

and its reported warranty cases. Data normalization allowed SKU analysis by Effect Codes, identifying the 

finish with the highest defect percentage. These results were incorporated into a predictive model that inputs 

sales data, model, finish type, and time to output a warranty defect curve, providing insights for Delta Faucet’s 

business analytics team to reduce warranty defects. 
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Author(s): 

Caleb Benjamin Manring† (Engineering|JMHC); Pearl-marie M Andoh† (Engineering); Makenzie Leigh 

Sheehan† (Engineering); Anna Christine Schroeder‡ (Engineering) 

 

Abstract: 

Congenital heart block (CHB) affects approximately 1 in 20,000 newborns, with a significant risk for mortality if 

untreated. Standard treatment that eliminates mortality risk involves pacemaker placement, often in the 

neonatal period. Current pacemaker options for neonates are limited by outdated technology and size 

constraints. The Medtronic MicraTM, a leadless pacing system offers a significantly smaller alternative with 

cutting edge technology though lacks compatibility with standard unipolar leads often used for neonatal pacing. 

Our team has developed a novel unipolar lead adapter for the MicraTM pacemaker, enabling its use in the 

smallest pediatric patients. Our design aims to minimize implantation 

complexity and device footprint. This innovation expands treatment options for the most vulnerable cardiac 

patients, offering a promising step toward improving outcomes in neonatal pacing therapy 
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AI-Driven Patent Data Extraction and Analysis for Agricultural Patents 

The Data Mine 
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Abstract: 

The AI-Driven Patent Data Extraction and Analysis System for Corteva is designed for efficient retrieval, 

extraction, and analysis of agricultural patents related to crop protection. The project integrates cutting-edge 

technologies, including large language models (LLMs) and advanced tools for data extraction and structured 

search. These capabilities will allow scientists and researchers to efficiently access, extract, and analyze 

patent data enabling faster, more informed decision-making. The project has the following three objections: 

Patent Repository Development, Automated Data Extraction, Interactive Chat Module. 
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Abstract: 

We have the pleasure of working with the Indianapolis Zoo and their Invertebrate Conservation Coordinator at 

the Global Center for Species Survival, Dr. Sérgio Henriques. Our section has 3 sub-teams; Fire-Lies, Boiler 

BugBox and the Mobile Field Printer, with each team designing a device that will make Dr. Henriques’s work 

more efficiently. The Global Center for Species Survival has partnered with our EPICS section to create 

devices which facilitate the observation and study of different invertebrates in their natural environments. Fire-

Lies aims to make a foldable, portable, pole-like structure for ease of transportation and storage. To mimic the 

flashing patterns of fireflies, on the end of the device will be an LED with a built-in programmed Raspberry-Pi to 

control the LED’S light behavior. As for the Boiler BugBox, the process of collecting pictures and other data 

associated with the insects is time consuming, so we are making a system that automatically collects the 

pictures and data he needs and can be left in an outdoor area for an extended period. We propose an 

automated camera that collects time, temperature, location, humidity, and this image itself and uploads this 

data to a GitHub website. Lastly, the Mobile Field Printer is working toward creating a portable printer capable 

of surviving extreme environments and creating chemical and wear-resistant sample labels. All teams within 

our section are working to aid our partner in his efforts to conserve, protect and learn about the invertebrates in 

our world. 
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Abstract: 

This project details the design and creation of a 3-inch flight-ready rocket engine using Nitrous Oxide (N2O) 

and Isopropyl Alcohol (IPA). Built at Purdue University with $200 worth of materials, the rocket motor 

generates 225 lbs of thrust for 4.33 seconds. The system uses Nitrous Oxide to pressurize the engine, pushing 

both fuels into the combustion chamber at 250 psi. Design decisions, such as incorporating a "scrintle injector" 

that combines a flathead screw with fuel nozzles and using straightforward machining techniques like pins and 

prebuilt jigs, reduce manufacturing complexities and costs. Ultimately, the project demonstrates that even 

sophisticated liquid propulsion systems can be built affordably and effectively by students. This highlights the 

accessibility of such technologies and encourages further exploration of liquid propulsion systems in 

educational settings. 
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Abstract: 

The purpose of this project is to design and implement a surgical knot-tying training device that measures and 

analyzes the forces involved in knot-tying, providing quantitative feedback to medical students and 

professionals to accelerate their training while maintaining training quality. The device utilizes interchangeable 

silicone bands to simulate knot-tying, with strain gauges placed on SLS printed nylon blocks to measure 

displacement in two perpendicular directions via cantilever beam mechanics. An Arduino, paired with a 

Wheatstone bridge circuit, captures strain data, which is then converted to force measurements using a bank 

of data from previous tests and a line of best fit. The system allows for the export of data to Excel for further 

analysis. The device measures strain and converts into force values, providing insight into the forces applied 

during knot-tying. The integration of the Arduino and Wheatstone bridge circuit ensures reliable and repeatable 

strain measurements, while the SLS nylon block design offers a practical, cost-effective solution that allows for 

easy replacement of the blocks if needed. This device is a simple, accessible tool for surgical knot-tying 

practice, enabling students to better understand the forces involved in the process and adjust their methods 

accordingly to ensure patient safety during knot-tying. It provides valuable quantitative feedback for improving 

knot-tying technique and can be used in both educational and professional settings to enhance surgical skills 

training. 
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Abstract: 

Our partner, the Center for Health Excellence, Quality, and Innovation (CHEQI) at Purdue University’s College 

of Pharmacy, has connected us with St. Vincent de Paul (SVdP) to collaborate on multiple projects improving 

efficiency, health, and sustainability.  

As the HammerHeads group, we have been working with SVdP to create an app, HammerSpace, to track 

inventory. Currently, SVdP uses paper manifest received from shipments along with shelf markings to track 

their inventory. To create a more centralized inventory, we have been working on app to ease the tracking of 

the inventory at SVdP.  

The food pantry needed a way to promote healthy eating within their waiting room, so we have created several 

poster designs to display recipes, instill confidence in patrons’ cooking abilities, and inform readers about 

healthy eating habits.  

Our project aims to recycle single use medical devices to reduce plastic pollution. We designed an innovative 

solution using UVC light to sterilize medical equipment. This model uses a UVC light inside a reflective 

container. The medical equipment is placed inside, exposing it to 245nm light for 15 to 20 minutes, and can be 

repeated after each use.  

The food pantry staff at SVDP are required to have all perishable food product, such as bread, lifted at least 4 

inches off the ground. We are in the process of designing a ramp-elevation system to lift a set of stacked 

crates onto pallets. These pallets will be affixed with an antifriction material such as metal or plastic. 
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Abstract: 

This EPICS project is part of Purdue’s Motorsports Outreach, trying to bring attention to the Motorsports 

Program here in Indianapolis. It involves two projects: a racing simulator and a wind tunnel. 

Work on our driving simulator began last semester by drafting specifications, drawing sketches, and designing 

a model in Solidworks. Now we have a complete bill of materials, have ordered parts, and have begun 

assembling the final product.  

Our second display to promote the Motorsport Engineering program will be a basic, mobile wind tunnel. The 

first semester was a matter of building a skeleton of the electrical system and a preliminary 3D model in 

Onshape. This semester has been a matter of focusing that blurry image into something that can be created in 

the real world with materials and resources we have access to. 

These two projects will be brought to outreach events and shown to prospective students in hopes of bringing 

interest to the program. 
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Abstract: 

This project addresses the critical challenge of detecting digital fraud within security-oriented telemetry data. In 

collaboration with a leading healthcare company, our team developed a methodology to identify potential 

fraudulent activities in near real-time. The approach involves a comprehensive data-driven process, beginning 

with extensive research into fraud patterns and the analysis of security logs. Data aggregation and 

preprocessing techniques were applied to prepare the data for machine learning analysis. An anomaly 

detection model was implemented to identify deviations from normal behavior, indicative of potential fraud. This 

system aims to enhance security measures by enabling the early detection of compromised accounts and 

suspicious transactions, thereby mitigating risks and safeguarding sensitive data. The project provides a 

foundation for a robust and repeatable fraud detection system that can be deployed in a production 

environment to analyze incoming data and trigger appropriate workflows. 
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Abstract: 

As women’s basketball begins to expand into analytics, the rise of position less basketball will likely follow, and 

the need to evaluate players outside of the traditional five-position system becomes paramount. We are 

interested in determining a series of categories representing the playstyles and roles of players across the 

globe. In addition to these categories, we are aiming to create a singular “grade” of sorts that boils an entire 

box score of a player into one metric representing their overall performance within a game. This metric would 

be utilized to find “breakout performances” of players with sudden performance improvements in addition to 

consistent “top performers” within a given competition. 
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Abstract: 

The Allison Transmission Vehicle Clustering project focuses on analyzing and categorizing vehicle data to 

enhance performance insights and operational efficiency. This project aims to uncover meaningful patterns that 

can support decision-making in vehicle performance optimization. 
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Abstract: 
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Abstract: 

The EPICS program has sought to work with the Elmore Family School of Electrical and Computer Engineering 

(ECE) with the goal of inspiring K-12 students to pursue electrical engineering through two projects.    

        The first is Project Hovering Inspiration. Worked on by Team Hover, this project seeks to provide high 

school students with a hands-on learning experience through buildable hovercraft kits. These kits would 

include parts such as wooden 2 by 4’s, plywood, fans, and other necessary materials. Currently, Team Hover 

is working on a scaled down prototype of their design.  

 The second project is titled Project Manus. The goal of this project is to create a robotic arm which can 

demonstrate to onlookers the intricacies of engineering. This will be achieved through an open design which 

shows off the inner workings of the arm. The arm will be built using aluminum bars given structure by a 3D 

printed frame, while achieving motion through motors and gear boxes. 

 Through these projects, Team Hover and Team Maunus will continue to apply engineering principles as 

well as the innovative spirit of Purdue to inspire the next generation of electrical engineers. 
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Abstract: 

Our project, ECHO, has been developed for the Indiana School for the Deaf, to address the critical need for 

accessible educational content by translating audio and video inputs into animated American Sign Language 

(ASL). By enhancing learning experiences for deaf students, the system aims to bridge communication gaps 

and expand access to knowledge. Users upload media files through a web interface, where the audio is first 

transcribed using the Whisper OpenAI model. The transcript is then segmented into sentences, converted into 

ASL gloss via a dedicated machine learning model, and tokenized. Each token is validated against an existing 

sign library; if a sign is missing, the system automatically retrieves a corresponding video through web scraping 

and applies key-point tracking to generate an animated sign skeleton. Finally, these individual segments are 

stitched together to create a complete translation video, delivered as a downloadable file or sharable link. Built 

on a Django back-end and a HTML/CSS/JavaScript front-end, this application demonstrates potential for 

further refinement in sign transition normalization and translation accuracy, setting a replicable model for 

improving educational accessibility for deaf learners. 
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Abstract: 

Our team is creating an Inline 6 engine 3D model, specifically made to be simple and easy to understand for 

children. In addition to the engine, we are making a turbo. Our project will be 3D printed with some electrical 

components added to it. We will have a separate piston from the engine that will be connected toa button. 

When the button is pressed, the piston will start rotating, showing how the innerworkings of an engine function. 

We want our project to be easy to understand so that kids can learn more about STEM and gain interest in it. 
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Abstract: 

This project addresses the critical need for accessible and immersive outdoor learning spaces identified by the 

Peace Learning Center. As an organization dedicated to promoting peace through intentional practices and 

community-driven solutions, the Center requires an ADA-compliant outdoor learning environment to better 

serve children in the community. This initiative aims to foster inclusivity while creating an engaging educational 

setting. Solving this problem has broader significance, as it empowers the community with functional and 

sustainable infrastructure aligned with the Center’s mission. 

To meet these needs, the project team is designing a freestanding pavilion powered by renewable energy, 

picnic tables, dock, and an interactive sound wall. The pavilion design focuses on durability and accessibility, 

while engineered wood picnic tables ensure long-term resilience. The dock will provide access to Eagle Creek 

and address historical maintenance challenges caused by fluctuating water levels and erosion. CAD models 

for the pavilion, tables, dock and sound wall are complete, and iterative design reviews are ongoing to refine 

structural integrity and optimize material selection. 

Currently, the project is in the design and prototyping phase. Prototype testing and delivery of tables and 

sound wall are scheduled for this semester. A major achievement includes completing CAD models, while 

challenges persist in managing the costs of the pavilion and dock. 

Future steps include conducting prototype testing, refining designs based on results, and obtaining 

professional approvals. Once site preparation and material procurement are completed, the project will 

advance to construction, providing long-term infrastructure that embodies the Peace Learning Center’s values 

of inclusivity and sustainability. 
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Abstract: 

We've built a LLM-based chatbot, with a user-focused application that accurately answers maintenance 

queries based on analogous maintenance and flight manuals. Moving away from the traditional training-based 

LLM methodology, the project implements a Retrieval-Augmented Generation (RAG) system to create a more 

accurate and cost effective model. The application has features that provide emphasize usability, while still 

implementing necessary business logic. 
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Abstract: 

Design and construct a fully automatic paneer making machine. Help small dairy farmers in India to improve 

value of milk production. 
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Abstract: 

Bioelectrodes are the future of modern medicine, enabling interact with certain nerve and muscle impulses. 

Through development in bioelectrodes could lead to longer lasting and more reliable deep tissue implants, 

expanding treatment options for previously untreatable conditions. However, these electrodes behave and 

interface in ways that present challenges for both medical professionals and scientists, such as short circuiting 

and electrodes breaking down overtime. PEDOT:PSS a commonly used coating due to its conductive and 

protective properties, is being tested to see whether modifications to the PEDOT affect the longevity and 

conductivity of electrodes over time. These modifications include the use of MXene or Carbon-based materials, 

which have proven effective within acute testing. In this project we will be testing these materials through a 

process known as accelerated aging. The electrodes will be submerged consistently in a saline solution at a 

constant warm temperature (70 ?), while simultaneously being stimulated with electricity. We aim to monitor 

the conductivity and resistance of the PEDOT (our control group), PEDOT modified with MXene, and PEDOT 

modified with Carbon over time using data collection tools. Then, the collected data within MATLAB to visualize 

and analyze data and observe these changes. We expect that the Maxine and carbon basses will have a 

longer lifespan exhibit greater conductivity. The findings will contribute to advancements within the Biomedical 

field and influence the development and application of electrode technology. 
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Abstract: 

In today’s threat environment, having state-of-the-art cybersecurity mechanisms to support large-scale 

business needs are a must. One way of detecting threats is by examining log data generated by company 

systems. 

Our project focuses on finding abnormalities & outliers in log data. With the high volume of information 

captured by system logs, it is impossible to parse it all by hand. With this in mind, we have developed methods 

of detecting abnormalities in events captured by system logs using both statistical and deep learning methods. 
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Abstract: 

The International School of Indiana (ISI) is committed to enhancing education through two key infrastructure 

upgrades: a Patio Shade Sail to encourage outdoor learning and a Sports Storage Shed to replace the 

deteriorating storage facility. These projects aim to improve academic and athletic experiences, fostering an 

engaging environment for students and staff. The Patio Sail team is designing a durable, weather-resistant 

shade sail with supports to provide optimal shading, ventilation, and visibility for comfortable outdoor learning. 

The Sports Storage Shed team is developing a secure, weatherproof facility to house ISI’s track and field 

equipment, addressing issues like rust, disorganization, and exposure to elements. Both teams are leveraging 

AutoCAD to ensure structural integrity, efficient design, and material optimization. 

Internal design reviews led the Patio Sail team to refine its design with a focus on materials, structural support, 

and shading efficiency. The Storage Shed team benchmarked existing structures and kits, as well as iterated 

designs based on feedback and is finalizing specifications for durability and security. Next steps include 

blueprint finalization, simulations, and professional approvals. Prototyping and shading simulations will help 

optimize the Patio Sail layout. Upon site preparation and material sourcing, both projects will proceed to 

construction, providing ISI with long-term solutions that reflect its dedication to academic and athletic 

excellence. 
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Abstract: 

The Fish Waste Management (FWM) team at Purdue University in Indianapolis is working together with 

Vardhaman College of Engineering to create a cost-efficient fish waste management solution to address the 

needs of the Ramnagar fish market in Hyderabad India.   

For this semester, FWM is focused on producing a testable and comprehensive Hydrolysate fertilizer. 

Fish markets generate significant amounts of organic waste, leading to sanitation challenges, foul odors, and 

environmental hazards. Conventional disposal methods, such as dumping or incineration, contribute to 

pollution and resource wastage. Alternative uses for fish waste, including fish feed, biodiesel production, and 

fertilizer, have been considered. This project focuses on the fertilizer option, utilizing fermentation techniques 

to create a nutrient-rich, eco-friendly product, utilizing extremely accessible and cheap local materials, that can 

benefit agriculture while simultaneously addressing waste management concerns.  

The expected outcomes from the testing phase is a higher growth rate caused by the addition of the fish-

waste-based fertilizer. The soil samples must have a higher concentration of NPK nutrients, and the leaf size, 

and the number of seeds both must be greater than the ones for the ‘control’ plants. 

By transforming fish waste into fertilizer through fermentation and inducing hydrolysis, this project aims to offer 

a practical and eco-friendly solution to waste management challenges at Ramnagar fish market. The findings 

could serve as a model for other markets facing similar issues, promoting waste utilization in a way that 

benefits both the environment and local agricultural communities while minimizing costs. 
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Formula Ford Aerodynamics 
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Author(s): 
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Abstract: 

Formula Ford is an entry-level class of single-seater, open-wheel formula racing. Design work on the Purdue 

Motorsports Formula Ford car has been completed for the chassis and suspension components. The car is 

now at a stage where the bodywork can be designed. The purpose of this project is to optimize the 

aerodynamics of the Formula Ford using computational fluid dynamics (CFD). The CFD software being used is 

Siemens STAR-CCM+ and OpenFOAM. The primary objective is to create an aerodynamic package resulting 

in the lowest drag while also retaining high stability. Having a minimal amount of drag is very important in this 

series due to the underpowered engines that these cars run. It is also crucial that the car does not produce 

upward lift as that would create instability at high speeds. The ability to make side force will be investigated to 

help with the stability and minimum cornering speed. Making any kind of downforce (downward lift) and side 

force with little to no drag penalty would benefit the Formula Ford’s performance over a lap. In addition to aero 

loading, the package must also provide sufficient air to the engine for cooling and combustion. 
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Abstract: 

In collaboration with The Children’s Museum of Indianapolis (TCM) and Purdue Women in Engineering (WiE) 

Outreach, our EPICS section has developed an outreach program designed to encourage youth’s creativity 

and promote their interest in engineering. Purdue WiE Outreach introduces students to engineering through 

creative hands-on activities, and TCM aims to cultivate learning and curiosity through family learning 

experiences. In partnership with both organizations, this project introduces students in grades K-6 to 

engineering and careers in biomedical engineering through an engineering activity related to prosthetic design 

that is both educational and fun. This program first introduces students to the engineering design process and 

then presents them with a challenge to build their own prosthetic-like tool using provided materials. The 

program will help encourage youth’s interest in engineering by engaging them in the engineering design 

process through a fun hands-on activity. Our EPICS section will lead this program at The Children’s Museum 

this spring with youth participants. 
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Abstract: 

The Kurt Vonnegut Museum and Library EPICS team is developing an interactive exhibit inspired by Kurt 

Vonnegut’s novel Slaughterhouse-Five. The exhibit aims to give visitors an immersive experience of key 

scenes in the novel while being informative. The exhibit will be split into two sections: Tralfamadore and 

Military tent. The Military Tent will feature thematic structures made of wood, embedded with graphic 

decorations, and populated with mannequins representing characters from the story. The Tralfamadore exhibit 

will be comprised of several key moments from the plot of Slaughterhouse-Five, as the room will be decorated 

with otherworldly features to portray the sense of an alien environment. By implementing these features to 

create an immersive environment, the members of this EPICS team will hone their skills in the iterative design 

process. While this term will be focused on design and planning, future terms will be dedicated to hands-on 

learning and real-world project monitoring. This innovative installation will provide a deeper understanding of 

Slaughterhouse-Five and will be open to museum visitors in November 2026. 
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Developing Lithium-Ion Batteries to enable EV’s Low Temperature Operation 
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Abstract: 

In the realm of electrochemistry, researchers and practitioners have long pursued the development of an 

efficient and high performance cathode material suitable for practical battery applications. Historically, V2O5 

(Vanadium pentoxide) has faced hurdles in this regard, owing to its inherent limitations such as low intrinsic  

electroconductivity, poor cycle stability, sluggish lithium-ion diffusion, and irreversible phase transitions during 

deep discharge. Despite these challenges, the potential of V2O5 as a cathode material remains intriguing, 

particularly given the excellent properties exhibited by metallic oxides in this application, notably their voltage 

characteristics. 
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Abstract: 

Our EPICS project focuses on renovation of the student-built greenhouse structure at Our Lady of Grace 

Catholic School. Beyond the physical improvements of the greenhouse, the project creates a learning 

environment and source of fresh produce, not only for the school but also for the surrounding community.  

The roof and walls team completely redesigned the greenhouse to enhance both safety standards and 

functionality. They are in the prototyping and design stages of the project, preparing to implement the 

solutions. The project has encountered some challenges, including necessary cost reduction. Despite these 

obstacles, the teams remain on track to deliver sustainable solutions that will benefit the students, teachers, 

and surrounding community. Most recently, the team disassembled the portions of the existing structure that 

were structurally unsound. Looking to the future, the greenhouse team plans to create a scaled down 

prototype. 
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Abstract: 

The International School of Indiana (ISI) is committed to enhancing education by designing a Patio Shade Sail 

to encourage outdoor learning. This project aims to improve students' academic experiences, fostering an 

engaging environment for students and staff. The Patio Sail team is designing a durable, weather-resistant 

shade sail with supports to provide optimal shading, ventilation, and visibility for comfortable outdoor learning. 

The team is leveraging AutoCAD to ensure structural integrity, efficient design, and material optimization. 

Internal design reviews led the Patio Sail team to refine its design with a focus on materials, structural support, 

and shading efficiency. Next steps include blueprint finalization, simulations, and professional approvals. 

Prototyping and shading simulations will help optimize the Patio Sail layout. Upon site preparation and material 

sourcing, the project will proceed to construction, providing ISI with long-term solutions that reflect its 

dedication to academic and athletic excellence. 

 

Keywords: Patio Shade Sail; CAD; Infrastructure; Simulations; Prototyping 

 

Mentor(s): 

Michelle S Ulmer (Purdue University); Suchandra Teja Torlakonda (Engineering) 

 

Other Acknowledgment(s):  

 








	FrontCover.pdf
	Abstracts_Merged.pdf
	OURConnectPromo.pdf
	DayofGiving.pdf
	BackCover.pdf

