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SENIOR DESIGN MISSION

Senior Design provides a project-based capstone course that gives students a
design-centered educational experience. Our students focus on the applications
of software and systems engineering principles to solve complex problems through

the design, development, and implementation of innovative computing systems.

SENIOR DESIGN CORE VALUES

Our core values reflect the School of Computing's 56-year history, mission, and beliefs:

By teaching essential skills and providing globally recognized research and training
opportunities, we prepare students for the most challenging, innovative, and
fastest-growing careers of the 21st Century. Featuring world-class facilities and a
groundbreaking curriculum, the University of Nebraska-Lincoln’s School of Computing

is one of the country’s top School of Computing programs.




MESSAGE FROM THE DIRECTOR

LN NONON NGO

Dear friends,

elcome to the School of
Computing’s Senior Design Year
in Review Report for 2023-24.

We’re very proud of our students who
have completed Senior Design. Over the
span of a two-semester project, they
integrated what they learned in their prior
coursework, realizing a computing product
with real-world requirements. Their talent
and efforts are truly amazing.

The following pages summarize the results
of our students’ efforts. Through these
projects, they have satisfied the project-
based capstone requirement, preparing
themselves to be professional computer
scientists, computer engineers, and
software engineers.

We have been privileged to guide Senior
Design students through their capstone
experience. This privilege comes from
standing on the shoulders of the other

School of Computing faculty and staff,
who set the school’s students up for a
successful capstone experience. We thank
them for educating and guiding them

to get where they were ready for Senior
Design. We also offer a special thanks

to our students’ friends and family who
supported them during this and the past
few years.

On a personal note, | thank the capstone
program’s staff and faculty, and | thank
the volunteer industry coaches, for their
dedication to our students. You have
shown your commitment to student
success, and you have made essential
contributions to our students’ future
processional successes.

Gt

Chris Bohn

Assistant Director for Capstone
School of Computing



SENIOR DESIGN OVERVIEW

We are the School of Computing's capstone program. Our students have experience in
multiple programing languages and development platforms and can offer you a wide
variety of project types.

o Business Web Development o Internet of Things

o Mobile App o Artificial Intelligence

o Data Analytics o Machine Learning

o Algorithm o Progressive Web App

o Gaming o Research & Development

(¢]

o  Geographic Information Systems (GIS) Science Gateway

o Virtual & Augmented Reality o Many Others

We work with industry and academic partners to create great software, hardware,
and/or loT applications.

INTERESTED IN SPONSORING A PROJECT?

o Please fill out the project proposal form:
go.unl.edu/senior_design_project_proposal

CONTACT SENIOR DESIGN ABOUT YOUR NEXT PROJECT VIA EMAIL AT:

o cse-seniordesign@unl.edu

VISIT OUR WEBSITE FOR MORE INFORMATION:

o computing.unl.edu/senior-design
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DR. WITAWAS SRISA-AN

Chair
School of Computing

As the culmination of our students’ educational journey, capstone is one of the
most important components of our educational mission. This year-long project
allows students to synthesize what they have learned throughout their UNL
experience. Putting together the pieces gives students a deeper understanding
of why we have put them through their paces in so many diverse courses. Senior
Design also teaches them important skills in project management that will hold
them in good stead no matter what career they may pursue. Students work on
projects together with other students who encompass a range of backgrounds,
skills, and experiences. Our capstone staff and faculty are passionate about
guiding students through challenges, both big and small, to arrive at a
successful conclusion.



SENIOR DESIGN STATISTICS
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AULICK)

Aulick Industries faced significant challenges in
managing their extensive inventory of parts across
multiple warehouse locations. The existing process
was done on paper which became cumbersome,
time-consuming, and prone to errors, leading

to inefficiencies in inventory management and
internal communication. There was a clear need
for a streamlined, accessible, and user-friendly
system to manage parts inventory, requests, and
transfers within the company.

To address these challenges, our team developed
a comprehensive electronic parts catalog tailored
specifically for Aulick's internal use. This digital
catalog, resembling an e-commerce platform,
offers a portable, user-friendly interface for
employees to browse, search, and manage the
company's vast inventory of parts. Key features
include advanced search filters, parts request
and transfer order functionalities, and an intuitive
feedback mechanism. The catalog facilitates
seamless communication by automatically
sending emails to relevant parties when orders
are created.

The implementation of the electronic parts
catalog significantly transformed Aulick's inventory
management processes. The platform's intuitive
design and user-friendly features have streamlined
the parts request and transfer processes,

leading to improved operational efficiency and

Sponsor: Aulick Industries
Project: Aulick Electronic Parts Catalog

productivity. Employees can now easily find and
request the parts they need, reducing downtime
and accelerating project timelines. The feedback
mechanism has also enabled continuous
improvement of the catalog based on user input.

We are delighted to highlight that our application
has been seamlessly integrated into Aulick's daily
internal operations, proving to be fully functional
and indispensable. Our tailored solution not

only addresses their current needs but is also
poised to continually enhance their business

and operational efficiency in the future. We are
confident in the lasting positive impact our
system will have on their organization, reinforcing
our commitment to delivering innovative and
practical solutions.

THE TEAM

Jack Nolly Multi-Team Squad Lead
Ethan Reida Team Lead, Frontend

lan Pro Team Lead, Backend

Logan White Development Lead, Frontend

Taylor Carlson Product Manager, Frontend

Faisal Al Maaini Engineer/Developer, Frontend
Yuan Ao Engineer/Developer, Frontend
Andrew Larson

Logan McDonald

Kevin Pham

Engineer/Developer, Backend
Engineer/Developer, Backend
Engineer/Developer, Backend

Senior Design 2023-2024 Year in Review

@ cowonT =y

CIE0 fC—) cw
- PRODUCT MODELS
p—
AL Tl
T conant — 0
@= 5 cw

@ conarT o

@D ' o
< ‘ ? > :{
k‘ﬂ, =

@®EPC) (cR~{
—
e e e e
== = —TT—
c ¥
e o "
e — > c v

< | PREVIOUSLY ORDERED PARTS.




LIARS

Sponsor: CLAAS

Project: Bolted Joint Witness Mark Functionality

When it came to creating a detection system there
were many challenges the student team faced.
The team first began addressing ways to detect
vibrations on the torque tool. Since the detector
would be mounted on the torque tool, the solution
had to have a small form factor, be lightweight,
and simultaneously have low power consumption.
To solve this problem, the team used a small form
factor accelerometer mounted to the bottom front
of the torque tool that fed its data to an Arduino
Nano for interpretation.

With a source of information about the torque
tool's vibrations, the next challenge was being
able to identify if the torque tool was running

and if it had reached torque spec. Given that the
current solution was manual marking of torqued
bolts, the team was challenged with achieving
above 90% accuracy of the torque tool properly
tightening bolts. An algorithm was implemented on
the Arduino that when given accelerometer data
the microcontroller would determine how long
rapid vibrations had been occurring, determine

if an acceleration spike was identified (which is
characteristic of a clutch disengagement), and see
if the overall vibration signature matches that of

a correctly torqued bolt. With this proposed
solution, the team was able to achieve 80%
accuracy with plenty of room for optimizations
and algorithm improvements.

The second half of this project was to mark

the bolt that had reached the required torque
specification. Again, this solution must also be
lightweight, have a small form factor, use minimal
energy, and be able to produce a mark in any
orientation. The team created a system that pulls
air pressure from the air hose connected to the
torque tool. This connects to a pressure regulator
that then pressurizes a reservoir containing a
bladder of paint. This enables the paint to exit

the reservoir in any orientation. Two solenoids

are employed to provide a means of marking the
torqued bolt. The first solenoid releases paint from
the reservoir into a chamber connected to a tube
which routes to the end of the torque tool. After
the chamber is filled with paint, a second solenoid
releases pressurized air to blow the paint out of
the chamber and mark the torqued bolt. Additional
optimization challenges present themselves when
it comes to making an adequately sized mark
while maximizing the number of usages before the
reservoir runs out of paint.

THE TEAM

David Ryckman Squad Lead and

Product Manager
Jared Thonen Development Manager
Derek Mason Team Member
David Perez Team Member

Boden Ruskamp Team Member

Raw Sensor Data
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Xl Sponsor: Compass North

\ PA Project: Mobile App Modernization

The Compass North team was tasked with
modernizing our sponsor's existing pilot logbook
system, which was split between a Web and
mobile application. The primary objective was
to combine these platforms into a unified
Progressive Web App (PWA) optimized for both
online and offline functionalities. This required a
thorough reevaluation of the architecture of the
software and subsequent rebuilding.

We first set out as a team to redesign the
sponsor's database. Over the years, the data
models went through many different iterations,
trying to accomplish goals that were no longer
supported. Our team rebuilt the database from
the ground up, leveraging PostgreSQL to make it
more lightweight and only use what the sponsor
needed. The servers the sponsor was using were
traditional, always on servers that were expensive
to maintain. We pivoted the backend to use AWS
Lambda and RDS to minimize cost and ensure
the sponsor only paid for the server space they
were using.

The frontends for the website and mobile app
were built at different times, by different people,
in different frameworks. We sought to remedy this
by rebuilding the pages and flow of the software
into one cohesive PWA. By building the app as a
PWA, users can install the website as a mobile
app on their phones, significantly reducing the

technical debt from the developer's side as there
is now only one project instance to maintain. With
this, our team also had to ensure the front end
was responsive and could work on desktop and
mobile devices.

Being a logbook app for pilots, data, and network
connectivity are never a guarantee, but the user

being able to input data even while offline was a
very important feature for the sponsor. Our team
designed an offline data syncing layer in the app

to cache the data entry of the pilot's logs and all
other data manipulation to allow the software to
work even while 10,000 feet in the air.

THE TEAM

Taylor Runge Squad Lead and

Development Manager

Sam Foit Product Manager
Bryan McGahan Developer
Jace Pethoud Developer
AJ Richerson Developer

4 )




4 CRETE
CARRIER

Crete Carrier believes that building and maintaining
relationships with customers is a crucial piece

of building a successful organization. Strong
relationships provide the best opportunity to
secure the most productive freight at profitable
rates. A key part of these relationships is visibility;
customers want to know where their loads are

at any given time. To provide customers with

this visibility, the team was tasked with

rebuilding and modernizing their existing Freight
Tracking application, making it easier for both
customers and employees to use while retaining
all existing functionality.

The new Customer Freight Tracking application was
created using Python Flask along with HTML/CSS,
JavaScript, and a Snowflake database. Throughout
the application, a minimalistic and consistent user
interface following Crete Carrier’s style guidelines
was implemented to ensure an intuitive and user-
friendly experience for customers. After logging
into the application, customers are greeted with

a responsive table displaying all their recent
shipments. This table is equipped with a variety

of filters and dropdown selection menus, allowing
for customers with hundreds of shipments to
quickly locate and track individual loads in real
time. Customers are only able to view their own
shipments; however, employees can view the
shipments of any customer.

Sponsor: Crete Carrier

Project: Customer Freight Tracking

Employees and customer administrators can

invite new users to the application and assign
these users relevant permissions. Invited users
will receive an email with a unique confirmation
link that brings them to a page where they can
complete their account by entering in a password

which is then securely encrypted and stored in the

database. Employees and customer administrators
can also manage the users beneath them, editing
permissions or deleting accounts when necessary.
These features not only improve the visibility and
tracking of shipments for Crete Carrier's users

but also streamline the administrative processes,

reinforcing the sponsor's commitment towards
sustaining positive customer relationships.

THE TEAM
Jack Svoboda

Sam Hamacher
Asim Ali

Eric Le

Luke Stevens
Christian Tietz

Squad Lead and
Development Manager
Product Manager
Developer

Developer

Developer

Developer
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DIMSi

The aim of this project is to automate the time-
consuming task of tracking lumber bundles that is
currently done manually in many of DMSi’s client
warehouses. To accomplish this, the team set out
to build a camera system to be attached to the
warehouse forklifts that can scan QR codes on
the bundles as the forklifts drive up to or back
away from them. The positions of the bundles
are calculated using other codes in the camera’s
peripheral as they are dropped off, then the
system updates an overhead database with any
bundle moves it performed to keep a complete
record from multiple forklifts. The project also
includes a Web app run on a tablet in the cab of
the forklift which allows the driver to correct any
errors that might arise with the bundle scanning.

One quite challenging part of this project was
researching a camera and a mobile device that
would meet the project requirements. This proved
difficult because limited online resources for
scanning multiple QR codes at once eliminated

a lot of camera options, and the mobile device
for running the user interface would also need to
be able to communicate with the camera. The
team landed on using a GoPro Hero 11 camera
and originally planned on wiring it to a Windows
tablet. However, the rough environment of the
forklift created more challenges for using any long
cables, and there were some issues with image

Sponsor: DMSi
Project: Forklift Automated Inventory Tag Moves

quality when transferring images via Wi-Fi. This
led to the team considering and implementing a
new method of using an android phone to take
the images and process the QR codes before
sending the tag information to the app on the
tablet, which allowed for higher quality images to
be transferred.

The Web app for the system was built using
Electron in TypeScript, utilizing DMSi’s Wedgekit
Ul library to stay consistent with existing DMSi
applications. Many discussions were had with
DMSi developers and project managers to

ensure a smooth user experience that meets
their expectations. The app went through a

few iterations, such as a switch from a portrait

to landscape layout. An important goal of the
project was for the system to be as automated as
possible so the forklift drivers would not have to
use the app much, but the app offers them a way
to fix any tracking errors they need to.

THE TEAM

Rylen Lanning Squad Lead and
Development Manager

Alex Skillman Product Manager

Matt Davis Developer
Connor Kildare Developer
Shayne Mintling Developer

Ethan Schmidt Developer
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s Sponsor: Emerson

EMERSON.

The ValvelLink™ Pro Mobile Agent is an 10T
prototype to be able to show partners and
customers the idea of the product for product
management/marketing. The intended users of
the Mobile Agent are Android users. The mobile
application was designed in Android Studio to
reach those users. The Mobile Agent will primarily
be for transferring licenses and diagnostic files.

The purpose of the ValvelLink™ Pro Mobile Agent
is to have established a secure connection

with the mobile application and the ValveLink™
Instrument. The ValveLink™ Pro Mobile Agent is
composed of a smartphone application designed
to upload/transfer files from an NFC-Bluetooth or
QR-Bluetooth connection. The mobile application
has read NFC tags and QR codes, both containing
the MAC address of the computer. The Bluetooth
connection is established by a handshake via the
laptop’s MAC address scanned by the QR code

or Bluetooth.

Project: ValveLink™ Pro Mobile Agent

The team developed a Web portal with the
following pages: Audit Logs, Users, Inbox, and
Outbox for customers to be able to upload

and download files. The tables in pages show
information respective to their page for each
company setup with the diagnostic files. The
Audit Logs and Users page are only available
for the administrator to access. The Users page
has functionalities for the administrator to add/
delete users, reset pins, and grant/revoke access
for users.

THE TEAM

Blake Peterson Squad Lead and

Product Manager

Onik Sisodiya Development Manager
Luke Kreifels Developer
Pranav Nikam Developer

EMERSON

Sign In

1. Toggle the

Welcome to the Outbox!

Upload Files
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é& Sponsor: Farm Credit Services of America

Farm Credit Services Project: Fieldfolio

of America
FieldFolio is an innovative application aiming to existing codebase allowed for seamless development
revolutionize the way individuals explore and evaluate and ensured compatibility with the desired
farmland listings. At its core, FieldFolio offers several functionalities. Furthermore, deploying the app on a
map features that integrate various data sources, development environment facilitated iterative testing
including soil analysis, aerial imagery, plat maps, and and refinement, ensuring that the map tool met the
crop history. By combining these diverse datasets, users needs of the stakeholders. Utilizing mockups from
gain a comprehensive understanding of each property's FCSA, the team crafted a map tool that offers users the
unique characteristics and potential. This holistic ability to explore surrounding land for agricultural real
approach empowers users to make well-informed estate. Through the integration of soil data, aerial views,
decisions about agricultural investments, whether and historical crop information, users can make well-
they are seasoned farmers looking to expand their informed decisions about potential investments. This
operations or investors seeking profitable opportunities comprehensive approach not only enhances the user
in the agricultural sector. By providing a micro frontend experience but also provides valuable insights into the
that offers detailed insights into farmland listings, characteristics of each property.

FieldFolio aims to streamline the process of researching
and evaluating agricultural properties, facilitating more

Throughout the development process, commmunication

with FCSA was critical to the project’s success. By

efficient and informed decision-making for users across © Property Overview © For Auction
the agricultural industry. actively engaging with stakeholders, the team identified General Description Decembertsy

the project's direction and brainstormed new ideas to

Contact an Agent

Understanding the stakeholders' requirements for the enhance the map feature. This collaborative approach
team’s frontend app posed a significant challenge at ensured that the solution aligned with the evolving -

the onset of our project. The team needed to grasp the needs of the users, ultimately delivering a valuable tool

diverse needs of users, ranging from seasoned farmers for navigating the agricultural real estate market.

to investors, and translate those requirements into a
user-friendly interface. Additionally, comprehending the THE TEAM
scope of integrating various data sources and setting up

the project’s development environments efficiently was Elijah Smith Squad Lead and ooy
) Development Manager
crucial for smooth progress.
Kyla Kubik Product Manager
To tackle these challenges, the team leveraged the Ellie Allen Developer
ArcGIS JavaScript platform and adopted TypeScript Erin Case Developer
within an Angular framework for robust and Eric Hinderer Developer

maintainable code. Integrating these tools into the Hannah Shin Developer




FAST FORWARD

Fast Forward, based in Kearney, NE, is inspecting
powerlines from all paved and non-paved roadways
using a vehicle-based, roof-mounted camera system
that takes pictures of powerlines on both sides of the
road. Both in planning, and during the actual image
capture, Fast Forward needed a navigation application
to ensure they drive the sheer volume of roads in a
project. Since the challenge is not getting from Point A to
Point B, but rather traversing down every road in a given
geography, traditional navigation apps would not cut it.

Last year, Fast Forward sponsored a team of students
to begin working on an application to do the routing they
desired. The previous year’s team was able to take the
needs of Fast Forward and begin working on a solution.
During this time, they were able to provide invaluable
research into routing and tracking systems that would be
used on the app. Before the end of the project, the team
was able to develop a protype Web app with a backend
on AWS and a mobile app using Flutter.

For the first semester of the 2023-2024 school year,

a new team of developers was able to take over and
continue working with Fast Forward. The new team
was able to learn from the previous year’s research
and app documentation to hit the ground running. The
Web app was improved upon to include a brand-new
routing engine which allowed for routes to be created
faster and be more humanly drivable. The team also
noticed issues within the mobile app code and started
work on a total restructure of the new app to simplify
future development.

I » Sponsor: Fast Forward

Project: Navigation Application 2.0

At the start of the next semester, Fast Forward began
using the UNL team’s apps as their primary navigation
system. This facilitated the team to create a Dev and
Main environment to keep the working version in an
environment where it would be less likely to impact
production. The team completed work on the new
mobile app, which has increased navigation potential and
provided better modularity for new features to be added
in the future. During this time, the team has also worked
on adding new additions to the Web app such as user
accounts and ways to view specific data points from
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THE TEAM

James Coddington

Isaac Kenney
Alex Herman
Ethan Gunderson
Payton Webb

Squad Lead and
Product Manager
Development Manager
Web Developer

App Developer

App Developer

PHASE 1 TEAM MEMBERS

Gabriel Clark

Laurel Hilger
Jeff Church
Bella Dickenson
JT Jankovich
Clara Perez
Abhi Rijal

Squad Lead and
Development Manager
Product Manager
Developer

Developer

Developer

Developer

Developer
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Active shooter scenarios are unfortunately

a scenario that is common for a person to
experience in their lives, however there were
not any valuable resources for giving people a
hands-on experience on what to do when
presented with these life-threatening scenarios.
The team behind XRSurvive: Run, Hide, Fight
Edition developed a unity-based virtual reality
application that accomplishes this task and is
hosted on an educational nonprofit platform
Curio XR so that as many people will have
access to this potentially life-saving tool without
any barriers.

XRSurvive: Run, Hide, Fight Edition takes the user
through three scenarios: Run, Hide, and Fight.
These scenarios are the responses recommended
by the FBI. Each scenario teaches the user how
to embody the theme of Run, Hide, or Fight. For
example, in Hide the player must make a quick-
thinking decision on where to hide and then hold
that position until the scenario finishes. Other
aspects such as a results screen informing the
player on the quality of their decision and actions,
work together to teach the player what they
should do in these positions during an active
shooter scenario.

Sponsor: Firework Media Studio - XRenegades
Project: XRSurvive: Run, Hide, Fight Edition

XRSurvive: Run, Hide, Fight Edition also takes the
player into three of the most commmon locations
to be targets of active shooters: a school, a
restaurant, and a concert venue. These three
locations offer the player a chance to show that
the three responses of Run, Hide, and Fight can
be applied to many distinct locations. This helps
the user become adaptable to their environment
and how to act if they happen to be in an active
shooter scenario.

THE TEAM

Zennith Boerger Squad Lead and
Development Manager
Tyson Shields 1st Semester
Product Manager
Sam Gittelman 2nd Semester Product

Manager, Developer

Ben Laube Developer
Nazrin Nazarudin Developer
Dublin Smyth Developer




We are the entrepreneurial team, which means
our task for the year was to create a brand-new
business. After a few brainstorming sessions with
Don’t Panic Labs, we settled on creating a new
intramural sports management Web application.
From there, we developed Gambol.

Gambol’'s mission is to change the game of
intramural sports by keeping what works, deleting
what doesn’t, and implementing all new engaging
features. This project also aims to streamline user
experience by placing common options such as
changing team settings or viewing game schedules
in easy to reach and clearly labeled locations. We
aim to offer a platform where players and staff can
effortlessly engage in intramural sports, free from
the frustrations of using outdated software.

Existing intramural sports platforms are widely
adopted by universities across the nation. They

do a serviceable job of facilitating an intramural
sports experience. However, these apps are clunky,
cumbersome, and tedious to use. With various visual
hindrances, including unskippable ads blocking key
components and certain buttons or features being
cut off in a mobile environment, it’s clear that these
platforms do not value the satisfaction of their users
quite as much as their ad revenue.

We spent this year working on adding notable
features to Gambol in order to meet and surpass
our competitors. One such feature is an activity

Ga m bol Sponsor: Entrepreneur Team
Project: Gambol

and announcements page so users can keep up
with what’s going on in their intramural sports
community. Another feature is profile customization,
meaning teams and users are able to change

their profile picture or team color in order to set
themselves apart from other teams. We also wanted
to be sure to keep Gambol entirely ad-free, unlike
our competitors. No features will be blocked by
external pop-ups, providing a quality, streamlined
service which supports our goal to redefine the
intramural experience.

Gambol is still a work-in-progress application. The
team is working diligently every day to bring new,
polished features to the application. What you see
today is just a glimpse of a new way to experience
intramural sports for all players. With continued
support and feedback, we hope to improve Gambol
and integrate the application with various universities
across the nation as the main platform for creating
and managing intramural games.

THE TEAM

Morgan Larson App Developer

Alexander Schrier Development Manager

Caden Fries Product Manager

lan Broyles Graphic Designer and
Site Developer

lan Gregory Site Developer

Danny Perry Site Developer

William Blazer App Developer

Gambol
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@ Henderson
State Bank. ...

Henderson State Bank is a bank headquartered
in Henderson, NE, with a few branches spanning
across the state of Nebraska. For their bank, the
current process, for obtaining a loan was a long
and rigorous processive often with repeated
manual activities which caused the bank to use
their time ineffectively. The sponsor wanted a

software application for Henderson State Bank
that will streamline the loan process.

Rather than constantly repeating the loan
application process, the software was created to
simplify writing and approving loans. Also, with
Henderson State Bank growing at a rapid pace,
and more companies wanting to work with them,
the software needed to be a quick and easy
process. Each loan would then be filled out by
the associated customer. With this new software
application, the process for obtaining a loan was
considerably more efficient and scalable, especially
as the bank continues to expand.

The proposed solution that our team came up
with was to create software that would allow

a company representative or admin to apply.

This company representative or admin would
manage all accounts within their certain company.
Within each company would be loan application
templates that would be provided by the company
representative at Henderson State Bank. An admin
at the Bank would be able to create a new loan

Sponsor: Henderson State Bank

Project: Ag Input Origination Software

application by selecting the necessary sections
and fields to be on the loan application. After the
bank admin has completed this process, the loan
application would be viewable in a readable format
assigned to a specific company. This company
would be able to select a certain loan application
to give to their customer to fill out. After the loan
has been filled out, the company would submit
for review by a Henderson State Bank employee.
If the bank employee approves the loan, then the
customer would be awarded the money.

With this new software that the team created,
the bank would now be able to quickly have loans
created, filled out, and approved.

THE TEAM

Cameron Wood Squad Lead and
Product Manager

Owen Lammers Development Manager

Kierin Andrews Developer
Kellen Jungman Developer
Kun-Yu Lee Developer
David Smith Developer
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Sponsor: Mutual of Omaha
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The aim of our project was to develop an
observability platform for Mutual of Omaha’s
Group Insurance, tailored to a large, distributed
architecture. Observability involves the quantitative
assessment of a system’s state by collecting

and evaluating system outputs, such as metrics,
interactions, and events. For data output, we
utilized Apache Kafka, a distributed event store
and stream-processing platform. Instead of real
proprietary data, simulation data was provided.
Our challenge was to devise a solution capable of
accepting, processing and recording data as if it
were genuine data from Mutual of Omaha.

The subsequent challenge involved processing
and storing the incoming data from Kafka. We
chose Amazon DynamoDB for storage because
its primary and sorting keys enable quick data
retrieval. Furthermore, its scalability, security, and
fully-managed NoSQL services made it a great
choice for our project requirements. Our primary
objectives were to persist at least one business
process-oriented and one technology-oriented
observability data feed in a cloud datastore.
These feeds needed to be accessible through

a secure, scalable REST API, then consumed

and displayed in a component view within an
existing browser-based application for effective
observation and monitoring. For business
process-oriented data, our goal was to identify

Project: Group Insurance Observability Platform

which insurance processes were the most
time-consuming to optimize workflow, as
articulated: "As a business operations manager, |
want to know what insurance processes take the
most time so that | can optimize workflow." For
technology-oriented data, we aimed to understand
which systems initiate a business process to
identify heavy users: "As a developer, | want to
know which systems initiate a business process so
| know who is using the most resources."

Designing the main system architecture,
particularly selecting the appropriate DynamoDB
primary and sorting keys, posed our greatest
challenge. It required several database

redesigns before achieving a design that was
both scalable and flexible. This effort enabled

us to meet our current data requirements and
provided a framework for easily incorporating
future requirements.

THE TEAM

Ryan Thomas Squad Lead and

Product Manager

Alex Busch Development Manager
David Dubchakov Developer
Juan Martinez Developer
Mitchell Texel Developer
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Project: AIML

The team was tasked with developing a Machine
Learning model that could assist underwriters in
writing insurance premiums, among other things.
The initial system was done entirely manually,
with an underwriter looking at all the data
themselves and evaluating each claim one at a
time. Needless to say, this was a slow process.
The new model’s goal was to ingest data and
provide desired information, such as a driver
score, for the underwriter to use. This would
make the underwriter’s job easier and greatly
improve the efficiency of their work.

This is a greenfield project, meaning the team had
to set up the data ingestion and create the model
themselves from scratch, with support from
National Indemnity Company (NICO). The team
ran into roadblocks along the way; chief among
them, the team was unable to set up automatic
data ingestion. To get as much work done as

they could without it, the team instead used data
snapshots and mock data to build the model that
they could, designing things such that a future
team could easily pick up the reins and add data
ingestion at a later date.

Sponsor: National Indemnity Company

The team primarily worked with Azure DevOps,
Azure Data Factory, SSMS, Python, the Pandas
library, the Scikit library, the TensorFlow library,
and Jupyter. The team put a lot of time into
feature engineering, to give the model new data
points to focus on. Some of the features the

team added were detecting a vehicle’s garaging
location, accounting for natural disaster likelihood,
determining the amount that someone drives

at night, and more. The model is a gradient
boosting machine using XGBoost that can predict
a driver’s score. The team also created Jupyter
notebooks for much of their code and features for
documentation purposes.

THE TEAM

Neil Avery Squad Lead and
Development Manager

Nicholas Colleran Product Manager

Won Choi Developer
David Jordan Developer
Garret Snitchler Developer
Connor Weyers Developer
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School of Computing

Sponsor: Nebraska Medicine

Project: Virtual Reality Education: Advancing the “Identify,
Isolate, and Inform” Process

This project was started in January 2024 instead
of August 2023. In addition to the five members
listed, the team has six other members who will

be continuing this project until December of 2024.

Because of that, our project is not finished yet.
Throughout the fall, the five original members
spent their time getting familiar with Unity (a
popular engine used for VR development) and
other aspects of VR development like animations,
connecting VR headsets to Unity, and more!
By the time January arrived, the team got the
opportunity to work with Nebraska Medicine
to apply their skills and teach their new team
members everything they spent the last
semester learning.

This project can be split into three sections:
identify, isolate, and inform. They worked with
Nebraska Medicine to create a storyline that the
user will follow to learn each part of this process.
Identify is where the staff member can recognize
the patient has symptoms of a high consequence
infectious disease. The next step is to isolate

the patient, so the disease does not continue to
spread. The final step is informing public health
and other internal and external sources that this
disease is present. In February, they traveled to
Omaha to tour a couple of Nebraska Medicine
hospitals. This was a cool experience having
them explain each step of the storyline in detalil,

pointing out specific medical equipment needed
in our project, and getting to see certain areas
in the hospitals like the isolation unit that was
used to treat Ebola and COVID.

The team was able to get a 3D model of the
hospital from Nebraska Medicine which saved
them lots of time from having to create a model
from scratch. Currently, they are finishing up
creating and placing all the assets (objects like
chairs, desks, people, etc.) in the lobby and triage
room, creating a start menu, and adding in things
like background audio and animations. Once the
project is completed, Nebraska Medicine has
plans to give this training to hospitals across the
country to help better train their staff to reduce
the spread of infectious diseases.

THE TEAM

Lorelei Trimberger Multi-Team Squad Lead
Jayton Schmeeckle Development Manager
Ethan Newland Product Manager

Lucy Bernard Developer

Mara Holbeck Developer

Ali Keshk Developer

Kareem Keshk Developer

Andrew Lofgren Developer

Bharath Kumar Manchikanti Developer
Dillon Mundy Developer
Jun Shen Yap Developer
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Nebraska
W/ Water Center

Daugherty Water/orFood Global Institute

The “Know Your Well” (KYW) project educates
Nebraska high school students on how to sample
and test well water. Students go into the field
and collect data on the water quality and land
use of private wells. The results of these tests
are shared with the well owners to keep them
informed about the quality of their well water.
This project helps water scientists and well
owners alike know more about our groundwater.
This is the second year of this project, and last
year’s team decided that a progressive Web
application (PWA) would best fit the sponsors’
needs. This PWA uses Web platform technologies
but provides user experience like a general 10S/
Android application. This PWA also has features
such as an Azure database, login authentication
using Nebraska Cloud, and offline caching.

Last year’s team provided a strong foundation for
us to build on, but there were some existing bugs
and maintainability issues. These were the first
issues the team resolved before working on new
functionality. Once that was complete, the team
completed the work with Nebraska Cloud user
authentication, added offline caching, and added
exportation of data to a CSV file.

The previous team established an effective
way to store well information; however, from
students’ perspective, only some wells would be

Sponsor: Nebraska Water Center
Project: Know Your Well 2.0

relevant to their school when testing. Contact
was established with Nebraska Cloud, an identity
provider for Single Sign On (SSO) implementation,
that acts as a centralized area confirming and
storing identities for schools within the Nebraska
area. From here, the team integrated their
services into the application, enabling user

login functionality and the ability to filter wells

by school.

Students need to do work in rural areas without
Internet connection, so offline functionality was

a priority for the team. When a student tries to
collect data for a field activity or well info without
an Internet connection, the app will cache the
data and persist it to the database once the
student regains an Internet connection. The

data is stored locally in a queue, so students

can submit multiple field activities and wells
while offline.

THE TEAM

Brian Kardell Squad Lead and
Product Manager

Jacob Amisano Development Manager

Andrew Aldana Developer
Joel Bargen Developer
Kalim Dumas Developer
Tanner Turgeon Developer
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School of Computing

(nNelnet

Nelnet is a diversified company that provides
educational services, technology solutions,
telecommunications, and asset management,
primarily focusing on loan servicing and payment
processing in the education finance sector. The
company wanted a budgeting tool to solve the
problem of existing financial calculators often
falling short by focusing on one-time scenarios
without considering long-term outcomes. Our
senior design team was tasked with creating
this tool which was designed to allow users to
see a holistic perspective of their financial
future, leveraging real-time or current data

for precise calculations.

This tool is called the Al Financial Budget
Calculator, which offers users an interactive
interface to explore the far-looking impacts of
financial decisions. By integrating Al, the tool
delivers personalized guidance through various life
decisions—from education planning to retirement.
Its advanced Al assists users with critical budget
areas and possible outcomes, utilizing real data for
variables such as tuition costs, housing expenses,
and projected salaries.

In the development of the tool, the team utilized
the React framework to build a responsive and
dynamic user interface. This choice allowed for
an engaging user experience, which is crucial for

Sponsor: Nelnet

Project: Al Financial Budget Calculator

guiding users through the complexities of financial
planning. On the backend, the team utilized
Python to handle complex computations and
data management. Python’s integration with the
GPT API enabled the tool to deliver personalized
financial advice and scenario analysis. The team
also performed market research into credible and
reliable financial sources to accept data from, to
provide users with as accurate advice as possible.
The synergy between React’s frontend and
Python's backend capabilities, combined with the
analytical power of the GPT API and the curated
financial data, culminated in a refined financial
planning tool designed to educate users with
smart, data-driven insights.

THE TEAM

Max Bielstein Squad Lead and
Product Manager

Trey Hestermann Development Manager

Lance Althouse Developer
Jade Ariola Developer
Helena Holland Developer
Thadd Post Developer
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:= OrderEZ

The OrderEZ team tackled a big challenge:
making it easier for users to see and understand
information about the products and suppliers
they work with and use. Initially, OrderEZ provided
limited insights on data to the user, but our goal
was to enhance this with a comprehensive,
easy-to-use platform. Embracing the Agile
methodology, our team set out to create a
solution that was modern, scalable, and efficient.

The centerpiece of our project was the
development of a new dashboard, designed to
offer users an intuitive interface with advanced
filtering capabilities and detailed product reports.
This dashboard was built using Vue for the
frontend, creating a user-friendly experience. It
allowed users to easily navigate through various
data points such as supplier details, categories,
and product searches, and included a calendar
view for tracking orders over time. These reports
provided valuable insights, including purchase
quantities, price trends, and historical data.

On the backend, we implemented Nest.js and
PostgreSQL to ensure a robust and efficient
database system. This setup allowed us to
handle complex data queries and provide reliable
performance. We initially planned to integrate a

Sponsor: OrderEZ

Project: Outlet Integration Expansion

wide range of features into our product. However,
we soon recognized the importance of focusing

our efforts. By narrowing our scope, we aimed to
identify and prioritize the features most valuable

to our users, ensuring that our roadmap is both
realistic and aligned with their needs.

As we conclude the year, the OrderEZ project
stands as a testament to our team’s dedication
and skill. We've laid a solid foundation for future
enhancements, ensuring that OrderEZ remains
innovative assisting the food and beverage
industry with software needs. This project not
only improved the functionality of the software
but also set a new standard in the industry.

THE TEAM

Matthew Lobmeyer

Owen Kluck
Marshall Clemetsen
Benoit Kayigamba
Adrian Melgoza
Pratik Pande

Eric Schlautman

Squad Lead and
Development Manager
Product Manager
Developer

Developer

Developer

Developer

Developer
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School of Computing

Sponsor: Streck

STRECK

The primary goal of the Senior Design project was
to improve Streck’s data collection and analysis
procedures for biotech product development. The
team achieved this by creating a Web app capable
of dynamically uploading experimental data from
various sources, eliminating manual extraction.
The Web app also includes features for querying
and combining collected data, allowing users to
generate customized reports crucial for analysis
and decision-making. Additionally, the team
designed a database structure to efficiently store
raw data, including CSV files and PDFs, ensuring
accessibility and data integrity.

The team encountered challenges during the
project, one being the prioritization of features.
Initially, integrating with medical devices was part
of the plan. However, due to time constraints and
initial misunderstanding of the issue, the team,
along with the sponsors, decided to prioritize
detailed report generation over device integration.
Upon discussing this with the sponsor, the team
streamlined the development process to focus on
the most useful goals.

Project: Automated Biotech Data Enhancement Project

Another obstacle the team faced was hosting the
application’s database. Initially, the team relied on
local hosting, limiting database access to only two
team members. To address this, the team divided
the team’s responsibilities, allowing each member
to focus on specific aspects such as functionality,
database management, or frontend development.
This approach ensured progress across all areas

of development without dependency on others.

THE TEAM

Nicole Livingston Squad Lead and
Development Manager
Chloe Waller

Carlos Diaz

Project Manager
Developer
Kaden Grabenstein Developer
Dylan lves Developer

Vasavi Kotipalli Developer

Information 1:

Information 2:

Condition 1:

Condition 2:

Condition 3:

Condition 4:

Condition 5:

F— (s

[ reLz2aas

=

(ose

(

[wr

(

J
)
)
[oavren )
\
J
J
\

Generate  Download

RPL22343 BC-GN POSITIVE DAY 151 RT R4

Generate BioFire Report

§i8
gt

Generate BioFire Report

STRECK




BIOLOGICAL SYSTEMS ENGINEERING

Sponsor: UNL Biological Systems Engineering

Project: AMI Lab Swine Monitoring System

The Swine Monitoring System, initially developed
in MATLAB by the UNL Biosystems team,

has undergone a significant transformation,
transitioning to Python to better serve the team’s
evolving requirements as well as transforming the
system to run off Linux instead of Windows. This
system integrates RFID technology with digital
and depth cameras to offer a comprehensive
solution for monitoring and managing pigs
efficiently. By capturing RFID reads from feeders
and drinkers, summarizing feeding and drinking
times for anomaly detection, and utilizing RFID
triggers to capture images of animals, the system
provides real-time insights into swine behavior
and health status.

The system aims to empower producers and
caretakers by alerting them to potential issues
and identifying pigs ready for marketing. Through
the utilization of a user-friendly graphical
interface developed with PyQt5, users can easily
navigate through various functionalities, including
camera connections, TCP communication, JSON
configuration management, debugging, and
accessing help resources. The depth map feature
enhances the system’ s capabilities by providing a
deeper representation of the depth data captured,
offering an additional view of pig activity.

Additionally, four new APIs were developed to aid
data transmission and ease data management.
Functionality among these APIs includes an
hourly-status API that delivers essential system
metrics such as memory usage and storage
statistics. A capture-status API efficiently
handles .zip file components, transferring
them to designated disk stations, and another
logging API ensures smooth communication

by sending communications.log files to the
server. Finally, a file-upload API plays a pivotal
role in incrementally transferring data from a
communications hub to the server, employing
robust data validation processes to ensure
accuracy and sequential integrity.

THE TEAM

Morgan Cude Team Lead

Adam Dahlman Product Manager

Ellie Hurst Developer
Dat Le Developer
Khoa Le Developer
Hunter McKay Developer
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SCHOOL OF COMPUTING

Sponsor: Jeffrey Falkinburg

Project: Husker Scope 3.0

The Husker Scope 3.0 team’s goal was to build
upon the work done by the previous teams and
improve the existing feature set of the application
and hardware interface device. Husker Scope is
an application that aims to make expensive and
complex pieces of electronic lab test equipment
more accessible to students and faculty by
bundling them in a user-friendly, cross-platform
application. The app includes a dual-channel
oscilloscope, dual-channel function generator,
dual-channel spectrum analyzer, AM/FM
modulator, and now an 8-channel logic analyzer.
For this iteration, the Husker Scope 3.0 team
was assigned the following four key objectives:
implement a hardware interface to enable
dual-channel inputs for oscilloscope and
spectrum analyzer components, implement

an 8-channel logic analyzer component, design
a hardware interface that bridges the software
app with a physical circuit using wireless
Bluetooth communication, and extend the app’s
functional frequency range by increasing the
sampling rate to over 1M samples per second to
enable frequencies outside of the normal audio
range (20Hz to 20kHz).

The team began the project by dividing into

two teams, hardware and software, based on
their respective backgrounds and skillsets. The
software team focused on building up the Web
and mobile applications and coding the logic
analyzer component. The goals of the logic
analyzer was to provide users with an analysis
tool for digital inputs and to improve the feature
set of Husker Scope. The hardware team focused
on developing the hardware interface for the app
using the Cmod S7 FPGA and BLE (Bluetooth Low
Energy) devices for development and testing. The
goals of the hardware interface were to allow
users to probe a physical circuit and have the
dual-channel analog and multi-channel digital
data be wirelessly transmitted to Husker Scope
app for visualization and analysis.

THE TEAM

Spencer Allen Squad Lead and
Development Manager

Kevin Akerberg Product Manager

Chris Bayliss Developer
Adam Kamrath Developer
Matthew-Kurtis Thomas  Developer

Luke Whipple Developer




SCHOOL OF COMPUTING

Sponsor: Qiang Liu

Project: 3D map of UNL City Campus

The goal of the project was to create a high-
definition 3D map of UNL City Campus from

data gathered by LIDAR equipment mounted to a
vehicle. To further increase the accuracy of the 3D
model, the team utilized multiple collection sets
to get overlapping data, and the vehicle collected
GPS and IMU data to get more accurate location
data. The team then used a SLAM algorithm to
extract a 3D map that is high-fidelity, accurate,
efficient, and robust. The team then used the 3D
map to aid them in creating a vector map, which
would be used by autonomous driving software
to determine where the vehicle can and can’t go.
Additionally, the team was tasked with developing
a LIDAR harness capable of collecting data while
attached to a walking user.

The team created a development plan for
converting data collected into an HD map utilizing
several open-source tools and algorithms (such
as VectorMapBuilder and Fast-LIO). After data
was collected, it would be fed through a SLAM
algorithm (Fast-LIO) to generate a file with 3D
location data, called point cloud data (PCD). This
PCD was then uploaded to VectorMapBuilder,
which allowed the team to visualize and annotate
things such as sidewalks, lanes, stop signs/
traffic lights, and crosswalks over the PCD. These

annotations make up the vector map. The vector
map and 3D map together make up the HD map,
and both maps together provide an autonomous
vehicle with the information it needs to operate.

The team also created a LIDAR harness prototype
for the sponsors. Led by Mechanical Engineering
Developers Michael Morris and Jacob Coady, the
team developed a tool that would be capable of
collecting data out of a backpack. They developed
a raised platform for the LIiDAR sensor to scan
from while not conflicting with the user wearing it.
The pair utilized 3D CAD software and the College
of Engineering machine shop to design and create
the harness.

THE TEAM

Eric Dundas Squad Lead and
Development Manager

Connor Smith Product Manager

Jacob Clouse Developer
Colton Hill Developer
Colton Johnson Developer

Jacob Coady
Michael Morris

MME Developer
MME Developer




SCHOOL OF COMPUTING

Sponsor: UNL SoC Ramamurthy

Project: Emotion Regulation Training Application

There is a large population of people with
substance use disorders (SUD). These SUDs may
start at a young age, leading to developmental
issues and a lack of emotional awareness

and control. Even if people began their SUD

at an older age, they may experience troubles
controlling their emotions resulting in them living
in residential treatment facilities. In this project,
the development team created a novel mobile
emotional regulation training app tailored for
homeless individuals recovering from substance
use disorders.

The mobile application that the users in the
facilities use, had a few key features. The main
goal is to help them regulate their emotions

and this is done by answering some questions,
then watching a video, and finally answering the
same questions to see how the video helped to
regulate their emotions. The video they watched
is a prerecorded video of their personally-created
avatar doing yoga. This avatar can also be found
on their homepage of the application which
hopefully gives them a sense of belonging in the
app. Users can also see how many times other
users have watched videos in a day, the money
that they have earned during the study, and their

positive data that has happened in the past week.

Each of these features are meant to help lift the

mood of the user and encourage them to keep
using the application instead of possibly relapsing
due to emotional overload.

Complementing the user-centric mobile app,

the team created a Web application that the
administrators and counselors at the facilities
can use. They are able to upload the videos and
avatars for the users and see some aggregate
data for the over study. Most importantly, they
can see the responses for each user and can use
that to develop a better idea on how the videos
are helping regulate their users emotions.

It was the wishes of the sponsors and the
development team that the emotion regulation
training application would provide better and
comprehensive support to individuals navigating
the challenges of substance use disorders and
homelessness.

THE TEAM

Ava Lyons Squad Lead and
Product Manager

Wes Hill Development Manager

John Heaven Le Developer

Ben Morales Developer

Long Nguyen Developer
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Sponsor: UNMC College of Nursing
Project: Heart Magic School Bus

The project’s objective is to enhance students’
learning experiences using virtual reality
technology. Inspired by The Magic School Bus, we
opted to develop a 3D exploration of the heart.
Our choice of platform for this endeavor is Unity,
a versatile and widely used game development
engine known for its robust features and user-
friendly interface. Unity provides us with the
tools necessary to create an immersive and
interactive educational experience that will
captivate students’ attention and facilitate their
understanding of complex concepts related to the
cardiovascular system.

The game offers two main features: a guided
learning tour and a quiz option. During the
guided learning tour, students embark on a
virtual journey through the heart’s chambers,
where they can observe and interact with
various anatomical structures and physiological
processes. This tour is designed to provide
students with a comprehensive understanding of
the heart’s structure and function, allowing them
to visualize concepts that may be challenging to
grasp through traditional textbooks or lectures.
Additionally, the quiz option provides students
with an opportunity to test their knowledge

and reinforce their learning through interactive
quizzes and challenges based on the information
presented during the tour.

This project aims to provide a more interactive
approach to cardiovascular education, allowing
students to actively participate in their learning
process and engage with course material

in a meaningful way. By leveraging Unity's
capabilities, we aim to deliver an effective
learning tool that simplifies the complexities of
the cardiovascular system for students while
promoting active learning and retention of key
concepts. Through this innovative approach, we
hope to inspire students to develop a deeper
appreciation for the intricacies of the human
body and its physiological processes, ultimately
preparing them for success in their academic and
professional pursuits.

THE TEAM

Robert Taylor Squad Lead and
Product Manager

Nick Kleinsasser Development Manager

Wil Koumaka Developer
Elvin Nguyen Developer
Nathan Roberts Developer
Thao Tu Developer
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US DA Sponsor: USDA-NRCS
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Every year, the USDA-NRCS, Nebraska, receives
and processes approximately 3000 requests for

wetland determinations on private agricultural
lands. These determinations are critical to both

producers’ conservation compliance objectives (to

be eligible for Farm Bill programs) as well as the

U.S. Department of Agriculture’s (USDA) mandate

to protect wetlands across the United States.

In 2018, Nebraska NRCS addressed this
challenge by 1) combining all compliance staff
into one central team, and 2) mandating that
all preliminary determinations be performed
remotely using offsite techniques, better data,
and more technology. Now the state’s 3000
annual requests are handled by a team of just
7-10 wetland biologists and soil scientists.

The project goal is to create a comprehensive
ArcGIS Pro add-in to delineate, attribute,

and finalize certified wetland determinations

to support the NRCS in creating their
determinations. Many of the key features of this
tool were previously developed by the 2022-23

Project: Wetland Determination Tool

Senior Design team. Our task was to maintain
and fix issues with the tool and create a way
for the wetlands determination tool to export
formatted data into government letters and
forms to produce a completed wetland
determination report.

The team began work by becoming familiar with
the terminologies and technologies used to make
a wetland determination, while also becoming
familiar with the previous team’s design patterns.
The tool is created with .NET 6 and utilizes the
Model View ViewModel (MVVM) design pattern
which the team continued to utilize. Additional
exporting features utilized the OpenXML libraries.

THE TEAM

Abigail Wunderlich Squad Lead and
Product Manager

Jeff Claxton Development Manager

Justin Ahlers Developer
Sawyer McKay Developer
Luke Olson Developer
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ﬁ N Sponsor: Werner Enterprises
RPR

ENTERPRISEg

Werner Enterprises needed an app to let their
drivers manage their truck’s maintenance,
perform truck inspections digitally, and access
their online informational resource library. This
app will help Werner’s drivers get their trucks
ready and get on the road faster, as they can
perform all of these functions within one app.
Being able to perform inspections digitally

and take pictures of the truck will help drivers
perform inspections quicker, and also allow other
Werner employees to review the state of the
truck as it was when the inspection took place.

The team created a full-stack application using
existing mockups that Werner provided. As part
of the inspection process, the application allows
its users to take and upload images, go through
an inspection checklist, and request equipment.
Notifications and an in-app banner are used to
inform drivers of necessary inspection

and maintenance.

Project: Asset Health

Informational resources are also available to
drivers in the app, so they can easily access these
resources instead of having to go to a different
website to get to them. This will let Werner
drivers access important and useful information
quickly. Their maintenance page in the app lets
drivers know how long they have until important
maintenance milestones and gives them more
details about any active fault codes their truck
may have. This lets them stay safe and keep their
truck’s maintenance up to date.

THE TEAM

Ethan Rasgorshek Squad Lead and
Development Manager

Eric Yim Product Manager
Shaunak Datta Developer
Erica Fenn Developer
Luke Long Developer
Christian Molina Developer
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Justin Ahlers
Kevin Akerberg
Faisal Al Maaini
Andrew Aldana
Asim Ali

Ellie Allen
Spencer Allen
Lance Althouse
Jacob Amisano
Kierin Andrews
Yuan Ao

Jade Ariola

Neil Avery

Joel Bargen
Christopher Bayliss
Max Bielstein
William Blazer
Zennith Boerger
lan Broyles

SENIOR DESIGN STUDENTS

Alexander Busch
Taylor Carlson
Erin Case

Won Choi

Jeff Claxton
Jacob Clouse
Jacob Coady
James Coddington
Nicholas Colleran
Morgan Cude
Adam Dahlman
Shaunak Datta
Matt Davis
Carlos Diaz

David Dubchakov
Kalim Dumas
Eric Dundas
Erica Fenn
Samuel Foit

Caden Fries

Sam Gittelman
Kaden Grabenstein
lan Gregory

Ethan Gunderson
Samuel Hamacher
Alex Herman

Trey Hestermann
Colton Hill

Wes Hill

Eric Hinderer

Mara Holbeck
Helena Holland
Ellie Hurst
BIELRIVELS

Colton Johnson
David Jordan
Kellen Jungman
Adam Kamrath

Brian Kardell
Isaac Kenney
Connor Kildare
Nick Kleinsasser
Owen Kluck
Vasavi Kotipalli
Wil Koumaka
Luke Kreifels
YERCI
Owen Lammers
Rylen Lanning
Andrew Larson
Morgan Larson
Benjamin Laube
Dat Le

Eric Le

John Heaven Le
Khoa Anh Le
Kun Yu Lee



Senior Design 2023-2024 Year in Review

Nicole Livingston
Luke Long

Ava Lyons

Juan Martinez
Derek Mason
Logan McDonald
Bryan McGahan
Hunter McKay
Sawyer McKay
Adrian Melgoza
Shayne Mintling
Christian Molina
Ben Morales
Michael Morris
Dillon Mundy
Nazrin Nazarudin
Ethan Newland
Elvin Nguyen
Long Nguyen

Pranav Ravindra Nikam

Jack Nolley
Luke Olson
Pratik Pande
David Perez
Danny Perry
Blake Peterson
Jace Pethoud
Kevin Pham
Thadd Post

lan Pro

Ethan Rasgorshek
Ethan Reida

AJ Richerson
Nathan Roberts
Taylor Runge
Boden Ruskamp
David Ryckman
Eric Schlautman

Jayton Schmeeckle

Ethan Schmidt
Alexander Schrier
Tyson Shields
Hannah Shin
Onik Sisodiya
Alex Skillman
Connor Smith
David Smith
Elijah Smith
Dublin Smyth
Garret Snitchler
Luke Stevens
Jack Svoboda
Robert Taylor
Mitchell Texel

Matthew-Kurtis Thomas

Ryan Thomas
Jared Thonen

Christian Tietz
Lorelei Trimberger
Thao Tu

Tanner Turgeon
Chloe Waller
Payton Webb
Connor Weyers
Luke Whipple
Logan White
Cameron Wood
Abigail Wunderlich
Eric Yim




TECHNICAL REVIEWERS

Jackson Bixby
Austin Dobrusky

PM PROTEGES

Matthew Lobmeyer
Sarah Oran
Han Tran

SENIOR DESIGN HONORS THESES

Christopher Bayliss
o “Scalability and Connectivity Challenges for
the Future of Digital Radio Communication”

Shunak Datta
o "Eye Tracking Insights: How Developers
Search for Answers on Stack Overflow" 4
Kalim Dumas M. Kugler-Whight Sharif Var}yam
o "ORMs and Database Design"

Eric Dundas

o "Analysis of Deck-building Games for the SENIOR DESIGN FACULTY & STAFF

Development in a Digital Medium"

Ben Laube Tony Arslan Kara Kugler-Wright
o "The Costs and Benefits of Attending Technology Development Manager Capstone Business Development Manager
Game Development Industry Events for Chris Bohn, Ph.D. Melanie Kugler-Wright
Independent Developers: An Analysis of Associate Professor of Practice, Senior Design Project Manager
" Assistant Director for Capstone
the 2024 Game Developers Conference Bonita Sharif, Ph.D.
Ethan Rasgorshek Shruti Bolman, Ph.D. Associate Professor*
" ; | : Assistant Professor of Practice*
o "The GitHub Gaze: Eye Tracking the Thought Vinod Variyam, Ph.D.
Process of Developers in Code Evaluation” Bill Browning Professort
Nathan Roberts Senior Design Project Manager
o "Virtual Control: A Comparison of Methods Jeff Falkinburg . ‘ ' A
for Virtual Reality Interaction” Assistant Professor of Practice* Denotes a Senior Design Tribe Lead.

Connor Weyers
o "Building a Data Pipeline and Machine
Learning Model for Insurance Data"




SPECIAL THANKS TO

Ryan Anderson
Marilyn Augustyn
Jentry Barrett
Lauren Becwar
Curtis Bright
Tamy Burnette
Steve Cooper
Shonna Dorsey
Doug Durham
Victoria Grdina
Nancy Heyne
Carrie Jackson
Mike Kamm
Tori Kimminau

Jake Koperski

LN NONON N©

Ron Kruml
Kristen Labadie
Larita Lang
Patricia Lena
Tess McKinney
Megan McMasters
Wayne Motycka
Rob Nickolaus
Aaron Nix

Kylie Turner

Bill Udell

Joyce Young
Mike Zeleny

Brian Zimmer

Niim

For questions or comments:
402-472-2401 | cse-seniordesign@unl.edu

For more information, visit:
computing.unl.edu/senior-design

School of Computing

Senior Design

256 Avery Hall

Lincoln, NE 68588-0115

402-472-2401 | computing.unl.edu/senior-design
f X | @CSEatUNL

To make a gift in support of the School of Computing
Senior Design Capstone Program
or for more information, please contact:

Justin Carlson

Director of Development for the
College of Engineering
402-458-1196
justin.carlson@nufoundation.org

Your gift represents a significant investment in future
scientists and engineers, for Nebraska and the nation.

W University of Nebraska
FOUNDATION
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