MICHIGAN STATE
USNETEVIVE Z RS, T €Y

01/13, 01/15: Capstone Overview

The Capstone Experience

Dr. Wayne Dyksen

Dr. James Mariani

Luke Sperling

Griffin Klevering

‘ Jared Singh Sekhon

Department of Computer Science and Engineering
Michigan State University

From Students... Spring 2026
...to Professionals



http://www.capstone.cse.msu.edu/
08-31-capstone-overview.pptm

CSE498, Collaborative Design

* “The Capstone Experience” * Website

e Professors = capstone.cse.msu.edu
» Dr. Wayne Dyksen (“Dr. D.”) = Check it often.
= Dr. James Mariani (“Dr. J.”) e Syllabus

*  www.capstone.cse.msu.edu/other-links/syllabus
= Read it thoroughly and carefully.

* Email
= Check your email often.

= Read your email immediately,
thoroughly and carefully.

* Team Managers (TMs)
= Griffin Klevering
= Jared Singh Sekhon (Sing Sec on)
= Luke Sperling

* Class Meetings

" Tu, Thu 3:00 — 4:20 p.m. Eastern Time = Set up notifications for any email is

= All-Hands: from one of us.
o 158 Natural Resources = Not noticing or reading an email from
o Microsoft Teams General Channel one of us will never be an excuse.

= Split-Hands:

o Griffin: 2400 Engineering Building
o Jared: 2250 Engineering Building
o Luke: 158 Natural Resources
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Meeting Goals for 01/13 and 01/15

*01/13
" Introduction to Capstone Logistics
= Overview of Projects
" Team Member Survey

«01/15

= Capstone Logistics
o Expectations

o Grading
= \What’s ahead?




Capstone Overview

e
» Course Logistics

* Client Projects

* Course Logistics (Continued Next Meeting)

Capstone Overview 4



Course Goals 1 0f 3]

e
* Give You Experience In

= Real World
= Corporate Setting

e Start Your Transition
=" From Student...
= . To Professional

e Start Your Transition
" From... “Make one of these.” —CSE Professor
= ..To “Solve my problem.” —Customer/Client

b
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Course Goals 2 of 3]

Y
e Teams of 5-6 Students
* Build Significant Software System

= Design

" Develop

" Debug

=" Document

= Deliver

* For Project Sponsor / Client / Customer
(Note: We'll use all three interchangeably.)

* In 15 (Short) Weeks

b
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Course Goals 3 of 3]

e
* Build a significant software system for a customer.

* Gather requirements.

* Learn new languages, tools and environments.
* Build and administer systems.

* Develop communication skills.

* Develop interview talking points.

* Learn to do stuff on your own.

* Work in a team environment.

STEECH




Professional Meeting Expectations

e Starts at 3:00 p.m. ET (Eastern Time) Promptly
* Meeting Ready

® |n Person: Seated

= Microsoft Teams: Joined
= Readyto Go

= Looking Professional

* Not Meeting Ready Includes But Not Limited To...
= Entering a Room
= Walking to a Seat
= Being in the Process of Sitting Down
= Joining a Meeting
* No..
= Using Any Electronic Devices
o Phones
o Laptops
o Etc.
= Wearing Hats or Hoods
= Wearing Coats
= Eating
= Sleeping
= Taking “Breaks”




Project Deliverables

e
* Project Plan Presentation & Document

* Alpha Presentation
* Beta Presentation
* Project Video

* Project Software

* Design Day
See Major Milestones.



http://www.capstone.cse.msu.edu/2025-08/schedules/major-milestones/

All-Hands/Split-Hands Meetings

e All-hands

= |nstructors

= Guest Speaker(s)
* Split-Hands

= 3 Locations

= \With Your TM

=" Team...
o Status Reports
o Formal Presentations
o Project Videos




Weekly Schedule

* 01/13: Capstone Overview e 03/17: Design Day and the Project Videos

* 01/15: Capstone Overview  03/19: Intellectual Property

* 01/20: Risks and Prototypes * 03/24: Ethics and Professionalism

* 01/22: Project Plan  03/26: Team Status Report Presentations

* 01/27: Team Status Report Presentations e 03/31: Team Status Report Presentations

* 01/29: Schedule and Teamwork e 04/02: Team Beta Presentations

* 01/30: Team Photos e 04/07: Team Beta Presentations

* 02/03: Team Project Plan Presentations e 04/09: Team Beta Presentations

* 02/05: Team Project Plan Presentations * 04/14: Project Video Status Reports

* 02/10: Design Day Booklet Process  04/16: Team Status Report Presentations

* 02/12: All-Hands Meeting  04/19: Project Videos Due

* 02/17: Creating and Giving Presentations  04/21: Project Videos

* 02/19: Team Alpha Presentations e 04/22: All Deliverables Due

* 02/24: Team Alpha Presentations  04/23: Project Videos

* 02/26: Team Alpha Presentations * 04/23: Design Day Setup (12:30 p.m. — 3:00 p.m.)
* 03/03: (Spring Break, No Meeting) * 04/24: Design Day

* 03/05: (Spring Break, No Meeting) * 04/30: Capstone Wrap Up (5:45 p.m.—7:45 p.m.)

* 03/10: Team Status Report Presentations
* 03/12: Resume Writing and Interviewing
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The Capstone Labs

e
* 3340EB, 3352EB, 3358EB * Appliances

e Door Lock = Water Cooler/Heater

Nota Bene: The water cooler is not
connected to a drain. Do not pour

things into it, like rinsing out your

= Electronic Keypad
= Code = HH#H##HHHHH

= Do Not Give Out to Other Students water container.
* Systems = Whirlpool Refrigerator
= Up to Three per Team " Microwave
o Two 27" iMacs * Lockable Storage

o Optional DECS Virtual Machine
= Team 100% Responsible

At Most One Drawer Per Team
Only As Needed

Buildi
¥ UI- m-g- = Assigned by Instructors
o Maintaining
o Securing = Obtain Keys from CSE Office

o Backing Up
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Scheduled Lab Times

I
e No Formal Lab Sessions

e “Credit” for Scheduled Weekly Meetings
= Team Meetings
= Client Conference Calls
* Triage Meetings with TMs

* Meeting Times TBA With
= Team
= (Client
= TMs

e Students must be available to meet in person on any day MSU is in session.
= Team Meetings
= Triage Meetings
= (Client Conference Calls

* Schedule Accommodations

= Made For Reasonable Requests for Class and Work Schedules

= Not Made For
o Personal Travel
o Working Unreasonable Number of Hours
o Commuting Distance to Campus




CSE498 Prerequisites

e
* Must Have Successfully Completed In Advance

= CSE300
= CSE325
= CSE335

= At Least Two CSE Technical 400-Level Courses Chosen From
CSE402, CSE404, CSE410, CSE415, CSE420, CSE422, CSE425,
CSE431, CSE434, CSE435, CSE440, CSE450, CSE460, CSE471,
CSE472, CSE476, CSE477, CSE480, and CSE482

= Tier | Writing Requirement (WRA 101 or WRA 195H)
* Ability to Read Email

" Immediately

= Carefully

= Completely




Capstone Overview

» Client Projects

* Course Logistics (Continued)

Capstone Overview 15



Team / Project Generalities [1 0f 3]

Y
* Sponsors/Clients

= \Vary in Size and Type
= Sponsor/client contacts are “volunteers.”

* Team Contact Person
" Picked By Team
= Main Point of Contact for Client
=" Must Be Responsible Person




Team / Project Generalities [2 of 3]

* Project Types
= All Significant Software Development
= Vary in Specifics

* Project Level of Difficulty

" Hard Enough
= But Not too Hard

* Deliverable
= To the Client
= By the Due Date
a




Team / Project Generalities 3 0f 3]

e
e Challenges
= Very Short, Unforgiving Timeline
= Client Contact
= Team Dynamics
= Project Plan (in ~3 Weeks)
= Entirely New...
Languages
Environments
API’s
SDK’s
Processes
Protocols

Hardware
Etc.

= Project Management
= Etc...

OOl © O, 0 ¢

b
‘ The Capstone Experience Capstone Overview 18




Project Proposal Specifics
e
* Vary
= Type
= Current State of Specificity
* Challenge

= Connect with Client

" “Nail Down” the Project
o Hard Enough
o Not too Hard

= Course Feature, Not Bug
* Must Be Approved by Instructors

b
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Intellectual Property and Non-Disclosure Agreements

e
* Intellectual Property Agreement

= You agree to assign ownership of intellectual property that may be
created as a result of your project to your client.

o Copyrightable Program Code
o Patentable “Ideas”

= Most clients will require an IP agreement.

* Non-Disclosure Agreement
= You agree not to disclose client confidential information.
= Most clients will require an NDA.

* To date...
= Most code has not gone directly into production.
= No patents have resulted.
* Use agreements provided by MSU to clients. See Downloads.
* Contact Dr. D. or Dr. J. For Questions.
* Not Willing to Sign May Affect Project Choice
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Project Teams

1. AkzoNobel 16. Ludus

2. Ally 17. Magna Al4CBM
3. Amazon 18. Magna CADAIA
4. Anthropocene Institute 19. Meijer

5. Apple 20. MSUFCU

6. Auto-Owners 21. Netlets

7. Corewell Health 22. PACE

8. Delta Dental 3DMM 23. PS Technology
9. Delta Dental CDUIF 24. RPM

10. GM 25. Stripe

11. HAP 26. Stryker IST

12. Henry Ford Innovations 27. TechSmith

13. Kohler Co 28. Urban Science
14. Launch 29. Whirlpool

15. Lockheed Martin Space 30. WK Kellogg Co




Griffin

Team AkzoNobel
Project Overview

e
Smart Manufacturing Equipment Monitoring
* Functionalities

® |ncrease Paint Manufacturing Efficiency Smart Manufacturing Equipment Monitoring P e

¥ AlzoNobel « Warsaw, Indiana = Powder Coatings

= By Detecting Failures Early

Overview ( Now )

Smart Alerts

= Utilizing Artificial Intelligence Tools

Live Equipment Health [ Al

vi on, a Early maintenance and
OEM Order Risk e operations
* Features , deitons _ Y e
Maintenance Planner Mill 2 bearing wear - high 2 of 18 monitored lines
o priori

OEM arders currently protected

» Collect Data from Vibration Sensors Qulty ot SIS stsaveshpmans

Mobile & Tablets 0.94 (within control limits)
= Develop Custom Al/ML Models Settngs Vil 2 -vbratontens euder tempeatre 0"
Rising « 18 hrs to risk d"‘ﬁ e 73 mobile sessions
: H - threshold white coatings » Che Plant-floor displays

= Detect Equipment Failure — < oot loop. 4live dashboards
Warsaw, Indiana » OEM order lines protected
Monitoring 24/7 126 active coating recipes Packaging line torque

= Alert Personnel Before Errors —_— ke suetch ool

ible jam during filling * > Powder flow monitoring during filling

SmrETas e © Raw material homogeneity analytics

= Recommend Solution Strategies Pro... indendconge ) Today’s Actions -t ol oo

= Design Custom Web and Mobile Apps o s 0 el

* Technologies s | ()

= iOS / Android Hardware
= Database Technologies

= Al /ML Libraries AI(ZONObe|

Amsterdam, Netherlands

b Nashville, Tennessee
‘ The Capstone Experience Capstone Overview ] 22
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Jared

Team Ally
Project Overview

e
Fraud Transaction Monitoring Dashboard
* Functionalities

= Improve Fraud Detection D T

- Charlotte, NC Expor’

= Through a Real-Time Data Processing Pipeline | ... ) (e

=  Within a Data Management Platform 4| Dasbond ReoftimeTiage e 2 «. B "

* Features T = e
= Detect Patterns in Real-Time With ... - L e
= A Low-Latency, Scalable Pipeline - wos @) pouein A || M
= Build Interactive Dashboards = I =

= Utilize LLMs for Risk Rationales o s ca sma s o

% Transaction Sets

CLEAR-LANGUAGE RATIONALE

= Deploy a Web-Application with an Intuitive Ul S

e Technologies
= Python
= PostgreSQL
= React 0 I Iy
® lLangchain
Detroit, Michigan
‘ The Capstone Experience Capstone Overview Charlotte, North Carolina 23
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Griffin

Team Amazon

Project Overview

e
Smart Dashboard Monitoring Platform
* Functionalities

= Reduce Amazon Errors
= By Locating Data Anomalies Early = o v o - =) () (R

% | Smart Dashboard Monitoring ...

oy . MONITORING Scope All services ~ ACTIVE FINDINGS HIGH SEVERITY
= Through an Intuitive Web App - :
~  Ouerview Automated Dashboard Severity Medium+ - A 55 today P
Analysis
° Fe atures N Upload scresnshots r fme-seres fes, Rage L .
Source Image + Data * 94m 0:48

A per teamday A minsge

= Design an Attractive Web App - e

INRUE: 53 - Lambda + ML + Findings FINDINGS = Se... lastrun: 26:14
AWS Analysis Pipeline serverless « b
® |ngest Amazon Data from a Variety of Sources o T e o
AUTOMATION :,::::.‘d AWS Rekognition FD“: ® High Latency spike p9S | dntay age ® o

= Analyze Data with Al / ML Models
= |dentify Analogous Trends or Patterns

b | Lambda preprocess @ 4ins

@ Anomaly Models
SELECTED FINDING

Latency

M P95 checkout
spike

@ Rules & Thresholds
SUGGESTED CHECKS

= Create Intuitive Visualizations . ety

cold starts + regional
imbalance

= Report Concerning Findings to Amazon

e Technologies
= AWS Lambda / S3 / CloudFront

=  AWS Rekognition / SageMaker a m azo n

=  AWS API Gateway / Cloudwatch / CloudFormation
Seattle, Washington

g Detroit, Michi
‘ The Capstone Experience Capstone Overview ST e 24
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Jared

Team Anthropocene Institute

Project Overview

5
Polymers, Particles, and Public Health

* Functionalities

= |mprove Education on Reducing Microplastics |

Polymers, Particles, and Public Health
Search locations, layers, indicators... & Recomputs Score
Anthropacene Institute « Pala Alto, California  # Explainable risk mapping

Layer Controls 5,1,y Snapshot Selected region
Toggle evidence

posite percentile 94th

Composite  Wicroplasties  PFAS
Top Hotspots  porieize
Ranked by

= Through Models Analyzing Varying Energy Sources
= Utilizing a Web-Hosted Data Platform

Interpret carefully

* Features d
= Build Models Investigating Microplastic Sources ot T mesteganes
=  With Systems for Extrapolating Energy Source Change Q) st o wm“:" : ——
= Utilizing datasets related to Microplastic and Pollutants —

= |nvestigating Potential Solutions’ Efficacy in Reducing Pollutants
= Build a Consolidated Data Processing Pipeline
= Host an Interactive and Intuitive Web-Application

e Technologies
= PyTorch
= SQL or other Database Languages
= PowerBl or other Data Visualization Tools

= Frontend Tools Anthropocene [[iSddIld=

b Palo Alto, California
‘ The Capstone Experience Capstone Overview Y 25
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Griffin

Team Apple

Project Overview

e
Setup Assistant for MLX Mac Cluster

* Functionalities
= Make Machine Learning on Apple Hardware Easier
" By Simplifying Cluster Management ML ac Chmtr S stam
= Via a User-Friendly Management Tool

* Features
= Design an Intuitive MacOS App
= Connect Real Apple Hardware via Thunderbolt
= Assist Users During Cluster Setup
® Provide Real-Time ML Training Feedback
= Create a Robust Troubleshooting System
= Contribute to an Open-Source ML Repository

* Technologies
= Mac With Apple Silicon
= Thunderbolt 5 ’
= Swift and Swift Ul
= MLX

b Cupertino, California
‘ The Capstone Experience Capstone Overview ; y 26
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Jared

Team Auto-Owners

Project Overview

e
Code Quality Intelligence System
* Functionalities

Ao A‘:I‘:’l‘:f’as.“‘:'!i'{;""‘s:::igf“‘e"' Repa scan: RUNNING - commits + PRs
® |ncrease Reliability and Performance of Codebases
= Through an Automated Al-Powered Platform
= Hosted on a Web-Platform # ..,: i A R N e
* Features — T st

= Build a Code-Analysis Pipeline over Multiple Metrics | R4 o g

= Code Churn S = = | | @

= PR Lead Time T e

= Ftc. S

= Develop a Model to Predict Future Performance Trends
= Build a Ul for Visualizing Repository Metrics

e Technologies
= React/Angular
= Microsoft SQL Server
= GitHub API

» FastAPI/ Flask duIO'owners

INSURANCE

b Lansi Michi
‘ The Capstone Experience Capstone Overview G A e LI 27
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Griffin
Team Corewell Health

Project Overview

-
An Al Tool for Enhancing Medical Educatlon 2.0

* Functionalities

® |ncrease Patient Quality of Care

= By Training Medical Students
= On Realistic Al Patients

* Features
= |mprove An Existing Training Service

= Generate Al Patients

= Enable Students to Practice Sending Messages
= Design a Hospital Staff Messaging System ,
= Adjust Patients to Target Students Dynamically
= Tailor Al Feedback for Individual Students
= Design a Realistic EHR User Interface

e Technologies
= Machine Learning Technologies

= Web Development Tools

» Database Technologies Corewell Health

‘ The Capstone Experience Capstone Overview Srag Rapids,Mictiean 28
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Jared

Team Delta Dental 3DMM

Project Overview

Dynamic 3D Mouth Model

* Functionalities

* Features

Enhance Dental Insurance Capabilities
By Creating Individualized 3D Mouth Models
Deployed on an Angular Application

Build on a Previous Blender-Based Solution

Use Blender API to Create a Dynamic Model
Design a Frontend for 3D Model Visualization
Create a Robust Backend for Passing Visual Data
Develop an APl Schema with a Variety of Input Sources

e Technologies

b

‘ The Capstone Experience Capstone Overview

Angular
Blender
Python
Java (Quarkus)

O DELTA DENTAL

Okemos, Michigan 59
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Team Delta Dental CDUIF

Project Overview

Jared

Context-Driven Ul Framework

* Functionalities
= Consolidate Delta Dental Applications
= By Introducing Dynamism to Applications
= Through Code Injection System
* |ntegrated Into Existing Application Pipelines

* Features
* |mplement Secure Plugin Storage
= Develop a Core Component Library for Plugins
= Design System for Maximum Flexibility
= Build a Backend Service for Operations

e Technologies
= HTML / CSS / JavaScript / TypeScript
=  Angular
= Java (Quarkus)
= PostgreSQL

b

‘ The Capstone Experience

pp Context-Driven Ul Frame... . o
Delta Dental - Okemos, MI

PLATFORM

Plugin Manager

% Component Library

£  Contexts

g= Tenants

SHOWCASES

1 App Showcase

Sandbox Runner

|l PostgresaL Store

ntime: CONTEXT-AWARE - tenant=acme

Plugin Management
Write, versian, v.

Write, versian, validate, and publish cont

PLUGINS | Bi core Ul

Available

. Files
plugins =

Pl @ uve "upd

Pl & DRAFT ¢

@dd/components

RUNTIME | policy signed bundles
Context

tenant acme-care

role claims-admin

featureFlag enableRiskPan

region MI

version core @dd/

components 3,

Rule / Ma

PLUGINS TENANTS

42 9

A 3 this week A actve

LOAD TIME BLOCKED

38ms 4

a avg runtime < deps updates
nject eede

Architecture Angular + Quarkus

Plugin bundles

& | PostgreSQLstore @ secure

® Search plugins, tenants, coetel K | | % VS Code | m

®Ts

Capstone Overview

O DELTA DENTAL

Okemos, Michigan

30
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Luke

Team GM

Project Overview

e
EV Charging Infrastructure Application
* Functionalities

= |mprove GM’s Electric Vehicle Offerings

= By Facilitating and Tracking EV Charging Infrastructure
= Ona Web Dashboard

GM EV CHARGEVIEW
Gonoral Motors - £V Charging Infrastructre

[ ] i
r Havie Detroit / Warren / Milford EV Charger Networl
*» Ca . ass

Aggregated view of mult-vender chargers acress & with session data and urlization analytics,

Charger Netwark Status Campus Utilization Taday

* Collect Usage Data

* QOrganize User Interactions

= Send Notifications

® Track and Visualize Statistics

= Provide Scheduling System

e Technologies
= MysQl
= Python

A1 fraa

= Apache

= Detroit, Michigan
‘ The Capstone Experience Capstone Overview ’ 8 31
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Luke

Team HAP

Project Overview

e
Al-Powered Video Creator Tool

* Functionalities
= Modernize HAP Marketing and Engagement

= By Generating Al Videos from Text

HAP Video Creator
-powered video workflow * Detroit, Michigan

317 Render credits: 128 ‘

= With a Guided Prompt Wizard
Workspace  HAP « Tean Guided workflow: Onboarding B Save Draft Render summary Queued
Training (60 sec)
* Features s maswm ) | | ). (o — .. N
MP4/H.264
" Provide a Modular Interface © newviceo awrr 108p - 30 v W
. . - =) Brojbcs VOICE US English » Warm 92:10
= Support Collaborative Video Editing = ¥ i
, N = Templates Workflow Builder SR Script & Scenes "
L) BU | I d a Te m p I ate LI b ra ry Define intent, setting, c.. . Review cort fmi= Render queue
O Assets
= Manage Video Rendering Pipelines 2 Colsborato po—
. . .. Storyboard + notes before final render Ll hosae Onboarding Training ~ Running
= Optimize for Speed and Efficiency G Render Queue G et
" 2) sattings Live storyboard Scene 2 selected ::i::sr s .
S Te C h n 0 I Og I e S ’ nhotes Product Explainer Waiting
v1.0 Support Assets ready -
= Large Language Models

= HTML/CSS

g Detroit, Michi
‘ The Capstone Experience Capstone Overview etroit, Vlichigan 37
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Jared

Team Henry Ford Innovations
Project Overview

e
Faith-Based Community Medical Database

* Functionalities
= Offer Better Care to Those in Need
= Through a Robust Data Management System

= Hosted on a Cloud-based Data Platform

* Features
= Build a Database for Patient Information
* |mplement Robust Database and Web-security
= Develop a Data Upload and Ingestion System
= Design and Build an Intuitive Ul
= Deploy a Production Ready Mobile/Web-Application

e Technologies

= Azure or other Database Systems
= SSL, TLS, etc.
= Access Control (Oauth / LDAP)

‘HENRY FORD HEALTH-

. Innovations

I . Detroit, Michigan
‘ The Capstone Experience Capstone Overview g
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Griffin
Team Kohler Co

Project Overview

e
Multi-Agent Al Ecosystem to Optimize Purchasing
* Functionalities

= Make Inventory Management Seamless
* By Dynamically Ordering Materials  Purchasing Al Ecosystem
= Utilizing Agentic Al Models

Agents: RUNNING - Cycle @@:14 ® Search parts, suppliers, BOI

WORKBENCH Scenario: “Q1 Vendor Components — Maintain service level, reduce
overstock”
hose MOQ/EOQ, highlight BOM overlap, and surface polic

i Featu res @ AgentOrchestration  *0°Ms cooperete tapropose MOQ/EOQ, highlig overlap,and surlace policy-safe recomm 19

= Analyze Buying and Selling Trends o m—— wE |,
MOQ / E0Q Models

= Develop Multiple Agentic Al Models That... B comprnin syt orc | | QD Rooomn T | | (e o et e

BOM Commenality

= Coexist and Communicate ) Deranc ¢ orscast Agant ommecima v et
Pulls time-series usage; flags volatility & No restiicted actions; appre
INTEGRATIONS 84%
> Work Together demand’ 6% lead time: 12d volatility: e - .
& cted supplier disco... 22:0°

&% Onelake Supplier  Part Propose Vendor A: discount at 1,000

= |dentify the Ideal Order Quantities

MOQ/EOQ Optimizer Agent VendorA  VAL-02 1,000
= Visualize Purchasing Trends Over Time S s S

Vendor C BRKT-07 a2

i Copilot Studio discount @ 1,000

= Design an Intuitive Web App S

e Technologies
=  Microsoft Azure Onelake

= Microsoft Copilot Studio
+ oot I(OHLER
h

| . Kohler, Wisconsin
‘ The Capstone Experience Capstone Overview
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Luke

Team Launch

Project Overview

Smart Personal Trainer

* Functionalities
= Help Users Manage Their Health

Smart Personal Trainer
Launch by NTT DATA - Troy, MI

= By Facilitating Personalized Workout Regimens b s

=  With Camera Tracking

Start Smart Session

= And an Al Trainer

* Features

= Model Proper Form with Al-Generated Images

Build Your Own Plan View Full Library

®» Evaluate User’s Performance
= Offer Full Customization of Workout
* |ncorporate Smart Watch Metrics

e Technologies

=  Generative Al
= Unity / CH

Wy Launch

by NTT DATA
Tory, Michigan

b

‘ The Capstone Experience Capstone Overview 35
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Griffin
Team Lockheed Martin Space

Project Overview

e
Networked CV Algorithm Testing Harness
* Functionalities

= |dentify and Track Objects in Space e "
oMo .o o _o o e Streaming and Offline Algorithm Runs Current Run Summary
[ Ut|||z|ng Computer Vision Technologles Dashioard e 200 3508 698 g ot ot o e i e -
=  Within an Intuitive Framework SO
Q Featu res | %;:ﬁllex ‘ing‘ress‘" |
= Analyze a Variety of Space Entity Images e
= Utilize Different Al Algorithms e —
* Determine Location, Size, Orientation e MI
= Design a Robust Web App o et Ml mrrrm—s——
= Visualize Algorithm Results in Real Time B
= Track Algorithm Results and Errors Over Time
= Replay Object Motion and Algorithm Results
e Technologies
= Python
= Flask A
= OpenCV, PySLAM, PyQT LOCKHEED MARTIN

b Littleton, Colorado
‘ The Capstone Experience Capstone Overview g 36
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Jared

Team Ludus

Project Overview

S
Real-Time Seating Chart API, Builder, and Viewer

* Functionalities
= Update and Modernize Seat Charting System

* By Creating a Robust Charting Manager B ——

= Deployed On a Web-Platform - s
* Features s e

* |mplement Seating Chart Renderer and Viewer N Ele 4

= Build a Robust and Adaptable Charting API S o

Rotation
0°

= |Implement Compatibility with other Ticketing Platforms
= Develop an Embeddable Front-End Widget

Tier
Legend Standard

Available Selected Unavailable
Wheelchair

e Technologies
= Node.js
= PostgreSQL
= SVG Tools
= Vue.js
= Jest/ Vitest/ etc

= Holland, Michigan
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Luke

Team Magnha AI4CBM

Project Overview

e
ML/AI Pipeline for Condition-Based Maintenance 2.0

* Functionalities

= |mprove Magna Manufacturing Efficiency

= By Predicting when Maintenance is Needed

= Before Machinery Failure Occurs

* Features
= Collect and Preprocess Automotive Data

o Install Sensors on Location

,,,,,

o Ingest Data From Placed Sensors

= |mplement Multiple Models

= Deploy and Visualize Results from Models

= Containerize and Deploy Final Solution

e Technologies
= Robot Operating System 2
= Python

M MAGNA

Tory, Michigan
= Aurora, Ontario, Canada
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Luke

Team Magna CADAIA

Project Overview

e
Generative Multi-Modal CAD Al Assistant

* Functionalities
= Refine Magna’s CAD Design Process

Generative Multi-Modal CAD Al Assistant
D Algorithm s

* With an Interactive Al Assistant 0 o e o

= To Edit and Create CAD Models... T Ll e =

= Facilitating Easier Design T e =
* Features e = |

= |nterface CAD Design with Al Model

* Enable Iterative Design Via Al e

= Export CAD Models for Use in Other Projects

= Offer Insights and Annotations

e Technologies
= FreeCAD
= Python

O
+ Large Language Models M MAGNA

Tory, Michigan
b Aurora, Ontario, Canada
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Jared

Team Melijer

Project Overview

-
mFuel Application Development and Dispenser Integration

* Functionalities

= Enhance Customer Fueling Experience ok st s @

FUEL SESSION

= Through a Payment and Promotions Management System ot e tress (T

* Deployed over a Mobile Application T
* Features

* |mplement Robust and Secure Mobile Payment Systems...

= Using PCI-Compliant Payment Tokenization

= Develop a Dispenser Interface

PAYMENT & OFFERS

Payment & mPerks ("

= QR Code Identification for Dispenser-Specific Information
® |ntegrate mFuel System within Existing mPerks Platform

= Display Promotions at the pump
= Consolidate mFuel Purchase History to mPerks System

e Technologies
= Azure DevOps

g meijer

= Java/.NET
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Jared

Team MSUFCU
Project Overview

e
Member-to-Member Payments with Blockchain Settlement
* Functionalities

* Enhance Payment Transparency and Speed , i) (D) CID

= Through Blockchain-Based Solutions ’

& €
¢ Send a Payment Pending

= Deployed within a Sandbox Environment O S — LZEI..T.“. il'.:;?iili

y; Settlement = Nt request stored for

t reques
Queue Checking ss+s -~ (517) 555-0199 audit + retries. —

* Features T O | e aeeiessen | e s

$25.00 Instant (Pendir ~ st ta sandbox Network Local Sandbox
= |mplement Secure Blockchain-Based Settlement —
8) Fraud & Flags (& Dinner split — thanks! e remaina £ :::::::::‘e J!IM::(

= Deploy a Sandbox Environment with Web-Interface | : o - Pt e

iesued LATEST RECEIPT
Pending visible Receipt generated Member-visible receipt with
Integrations APl immediately on settiement verifisble hash

QuickSend  Ctrl| (K .:T::..!“m N“TRECIEIPTrtzw“W
= Deploy a Web-Based or Mobile Application o s

= Host a Database Platform for Payment Records

6-a122
——

e Technologies
=  FastAPI / Flask / etc
= React Native / React.js
= PostgreSQL / MongoDB / etc
= (Qauth 2.0 / Firebase Auth

= Blockchain Technologies /// msi f cu

b East Lansing, Michigan
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Team Netlets
Project Overview

Griffin

e
Aviation Maintenance & Ground Ops Simulation

* Functionalities

= Enhance Airline Safety

= By Training Operators

= Through a Robust VR Training Simulation
* Features

= Design Realistic VR Scenarios

* Train Employees to Interact with Virtual Aircraft

= Analyze and Inspect Aircraft Before Takeoff
= Remove Hazardous Debris from Tarmac

= Assist in Directing Aircraft

= Remove and Clear Ice from Aircraft

= Randomize Scenarios for Realism
= Track User Scores and Completion

e Technologies
= Unity
= Meta Quest

b

‘ The Capstone Experience

iati & Gi d Ops
b hecklis! P Launch Session
Metlets » Col o VR safety training !
RAININ
Gamified | | SMIS SMS Chacklist Operats Sassion Haalth Realtime
{Quick Vi
Scenario Fre t 5
VR
I € Launcher ap .
b ach
module 2
= Chocklists  SMs Whesl Ramp vigils 1
= | ) s
= =5 & w,  Operations Verify docu... p— n
Manual must be 78%
Scoring &
4 KPI
Reports ° FOD Ramp
Random d '
sms
@ Randomization Se 1.2
ah -
Wing- Lot Deicing
S Walker " Operations e.7
0.4
— Usar 550 USER SCENARIO SCORE STAT
~  Directory 2.3
. Wheel & 91 P
Rivera  Brake
& Settings  Ops A Ramp Ops 78 Ops Notes Today
Che
Random debris tuning ~ 10:12
1 s 72
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Griffin

Team PACE
Project Overview

e
Community Giving Fund Database and Al Workflow

* Functionalities
= Help People Get Care
= Verifying Patient Eligibility . _
= Through an Easy-To-Use Web App o P .

Community Giving Fund

AC enabled ® Search participant, reque A Alerts |

PACE Southeast Michigan - Database + Workflow +...

Requests ¢ 7 unpaid
* Features G somons ! e (o
el $84k

* Create a Searchable Database a2 i —— S | -y

= Design an Intuitive User Interface . Goseus a0 Eep———

= Develop a Dynamic Fund Application Form e e
2 Participants CGF-2038  P-10402 Mobility i T

= Approve Critical Applications |

® Close out Financial Applications

&  Legacy Import

Invoice flagged for AP g, 1o 20
cal or: pest

CGF-2031  P-12011 Rent Support

CGF-2019 P-10990 Utilities

= Visualize Key Insights On a Central Dashboard

* Technologies
= Database Technologies
= QOpenAl API
= Python
= PostgreSQL

b

I . Detroit, Michigan
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Luke

Team PS Technology

Project Overview

Shoving Moves
* Functionalities

= |mprove Safety of New Train Mechanics

= With a VR Training Simulator

= To Train Mechanics to Safely Perform Shoving Moves
* Features

= Simulate a Variety of Real-World Scenarios

Meta Quest 3

= Automatically Grade Performance
= Provide Freedom to Interact and Learn
= Model Many Configurations

e Technologies
= Unity / C#
= Meta Quest 3
= SCORM

™

Louisville, Colorado
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Luke

Team RPM

Project Overview

e
Carrier Performance Index Engine (CPIE)

* Functionalities
= Optimize Carrier Efficiency and Customer Satisfaction

= By Evaluating Carrier Reliability

Carrier Performance Index Engine (CPIE)

Streaming updates * last calc 125 ago ® Search carrier, lane, dain

= With a Data-Driven Recommendation Model

T — CPI Overview Time 90

Realtime recalc

carriers by reliability, safety, equipment quality, and lane familiarity.
Shipment completed ® dims

* Features ~yermwennn T T "

Mode Fre 12:83

= |ngest Large Amounts of Logistics Data o orten -
= Model the Data with an Adjustable Al R s

planner

= Automatically Identify High-Risk Carriers o ween ) () (e
i vew 37 94.1%
= Visualize Analysis on a Dashboard e || || e |2
° Tech nologles D) Expipant & Sarvics — ———— On-time delivery deviaton

ENGINE

[ | Pyt h O n ?) menhiam Roale ) Lane familiarity
= SQL
= TensorFlow

a " —t—lmm
' ' -
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. Griffin
Team Stripe

Project Overview

Stripe Business Portal

* Functionalities
= Make Finance Easy
= By Tracking Payments and Data

Stripe Business Portal

Webhooks OK - last event Os ago @ Search customer, invoice, # Integrations |

a :
Payments + CRM context + Slack alerts + exports .

= Within One Central Portal Suciners dachboand s A

([ ] Featu res %  Dashboard S m— Gy Uk @ stripe F—
= Design an Intuitive Banking Dashboard %) b -
= Create Secure Connections with Stripe Accounts | & s o el e | ——
» |ngest and Analyze Multiple Data Sources ) () (o () | O B
= Visualize Account Data and Trends &) Cuommm s e : e
= Send Out Alerts With Customizable Rules voicer | - g
= Generate Custom Financial Reports B sehuncs p—————— —

* Technologies B 9 e e ome

= Python / Django

= RESTful API Design

= Stripe APl and Webhooks
= CRM API

s strlpe

| . San Francisco & Dublin
‘ The Capstone Experience Capstone Overview



http://www.capstone.cse.msu.edu/2026-01/projects/stripe

Luke

Team Stryker IST
Project Overview

e
Labor and Delivery Assistant
* Functionalities

= Guide and Aide Labor and Delivery Nurses

=  With an Al Virtual Assistant Qe Delhery Amiotare. —

= To Expedite the Learning Process w - A s summr
* Features

= Suggest Alternative Actions e

= Track Every Stage of the Delivery Process Deivery

Count OK
Labor progression

check

* Provide Helpful Suggestions Hortage e
= Manage Sponge Usage
= Visualize Data in a Dashboard

Add Note Defer 30m Reassess labor progress
Timer-based reminder: assess
nar it naliev and documant

e Technologies
= Swift /iOS
= Amazon Web Services
= CSS/HTML

stryker

‘ Kalamazoo, Michigan
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Griffin

Team TechSmith

Project Overview
e

UserClarity
* Functionalities
n Enhance Software Quallty =————————— —— — |
= By Analyzing Software Testing Footage N UserClarity | (RIS Ao
= Using Al Tools A Dashticerd Usability Test Session
* Features [ Projects Upload Recordings
n Des|gn a Custom Web App »”  Analytics A Dragand drop files here, or browse Analyze
€& Settings

® |ngest Raw Screen and Webcam Recordings
= Create a Robust Al Mode

= Analyze Footage for Key Moments

= |dentify Trends in the User Experience

= Visualize Insights Across Multiple Users

=  Generate Summary Reports

e Technologies
= Microsoft Azure Services
= React
" FFmpeg

Analysis Summary

N TechSmith

2 East Lansing, Michi
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Luke

Team Urban Science
Project Overview

e
Optimizing OEM Parts Sales Using Al-Powered Analytics

* Functionalities
= QOptimize Automotive Part Sales
= By Predicting Demand at Multiple Levels
=  With an Intuitive Al-enabled Web Dashboard

* Features

= Track Flow of Inventory and Pricing of Parts Via...
= Seasonal Trends
= Demand Forecasting
= Vehicle Age
= Etc.

= Detect Anomalies

= Summarize Statistics using Al

= Provide Explanations for Market Changes
* Technologies

= MysSQL

= Visual Studio

= NET

fging Invent
\$128K

@ URBAN SCIENCE.
b Detroit, Michigan
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Luke

Team Whirlpool

Project Overview

One Button Laundry
* Functionalities

One Button Lau
‘Whirlpool - Camera + LLM +

= Simplify the Laundry Process for Customers Sl N
= Using a Smart Washer e
= That Can Do Laundry in a Single Button Press

Recommended Cycle 11

* Features
= |dentify Proper Laundry Settings Using Camera
= Automatically Detect Soil Level, Fabric Type, etc.

= Support Voice Commands PR
« Technologies
= Large Language Models e
= Python o m;(Mh}ﬂ it
= HTML/CSS '

= React

Whirlpool

‘ Benton Harbor, Michigan
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Jared

Team WK Kellogg Co
Project Overview

-
Agentic Concierge
e Functionalities IQ“'S G ok Wyt ol ot o el T o Dk 66| @ onton

* Improve Internal Technology Consultation | S
* Through an Automated Chat-System ——
= Hosted on a Cloud-Based Platform D e | [ ";’“‘"""",,,,,M e | —

e Features L Incident T ) T oy Amazon Connoct — R

= Configure and Utilize AWS Chat Toolset et o

3 DocVault 2) Confirm routing profile includes the intended queue
PDF/DOCK

n I m p I e m e nt DoC u m e nt_ Based CO nteXt Ret ri eva I 3) Check agent queue availability + hours of operation

CloudSearch sy
Index + rank

* Develop Data Management for Past Cases i) 1C

contact flow module queue ARN pgc  humbee

= Pull solutions from similar cases solved previously
= Configure and Deploy an Interactive Ul

e Technologies
= AWS Q
= AWS S3
=  AWS Amplify / Other Frontend Tools

= AWS ControlTower WW

‘ Battle Creek, Michigan
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Attendance Today

* Get out your laptops.

* Open browser.

* Log into Google with MSU credentials.
* Go to www.capstone.cse.msu.edu.

* Click on...
= + Other Links
= > Downloads

= First Meeting Attendance: Google Form
= URL: https://forms.gle/3gvH3wPBWUH5fYux7/

b
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Team Member Survey [10f 2

 Check Student ID

* NetID
= Yes: dyksen
= No: dyksen@msu.edu
e Use Upper and Lower Case
= Yes: Lansing, Michigan
= No: LANSING, MICHIGAN
* Hometown Country, NOT County
= Yes: USA, China
= No: United States, Ingham, Wayne
* Use Floating-Point Numbers Only For GPAs
= RegEx: A[0-4]\.[0-9]{2}S
" Yes:3.7,2.8
= No:3.1415926, 3.5-3.7, ~3.5, About 3.5




Team Member Survey [2 of 2

* Log into Google with MSU credentials.
* Go to www.capstone.cse.msu.edu.

* Click on...
= + Other Links
= > Downloads

" Team Member Survey: Google Form
(https://forms.gle/AXEFPGW6VczLSMM18)

b
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First Assignments

 Read the Syllabus.
* Check out the Website.

* Check out the Lab.
(3340EB, 3352EB, 3358EB)

= See if you can find it.

= See if you can get in.

* Find the meeting slides.
capstone.cse.msu.edu/schedules/weekly-schedule

b
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What’s ahead? [1 of 3]

* Teams

" Receive team assignments later today.
(Keep checking your email.)

" Meet initially later today or early tomorrow morning.
= Start researching technologies.

= Start configuring lab machines.
o Team assignments will be given in emailed project proposals.
o Instructors will email iMac instructions.

* Project Sponsor / Client Contact

" Contact by email ASAP and certainly by tomorrow, COB.
(COB == Close of Business)

» Complete conference call or online meeting by Friday.
= Review project proposal.
a8




What’s ahead? 2 of 3]

* Team Photos
= Coordinated by Dr. J.

" Friday, January 30, 9:00 a.m. —5:00 p.m.
o Every Team Member Required to Attend
o On-Time Attendance Required
o Put on your calendar now. < Note

= Scheduled via Google From
o Email From Dr. J.

o Look for it. Respond to it as a team ASAP.
o Give Times When Available. Not Just When Desired.




What’s ahead? 3 of 3]

* Scheduled Weekly Triage Meetings
= Email from TM
" Look for it.
= Give Times When Available. Not Just When Desired.
= Respond ASAP.
=" More On Thursday

Questions?
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» Course Logistics (Continued)
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