
Welcome!
2022 YSU/EAG Internship Program 

Final Reports



Thank You!
● Youngstown State University
● YSU Department of Engineering
● Excellence Training Center at Kohli Hall
● University of Notre Dame
● Mill Creek MetroParks
● Youngstown Historical Center for Industry and Labor
● Economic Action Group
● City of Youngstown
● Youngstown Neighborhood Development Corporation
● Youngstown Business Incubator
● Voyager Coffee & Tea
● Youngstown Flea
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Internship Presentations



The Mechanics

Colin McDonald
Mechanical Engineering

Adrian Jones
Mechanical Engineering

David Schmidt
Mechanical Engineering

















































Q & A
Please join us in asking the interns 

questions about their projects or program 
experience.



Town and Country

Luke Franks
Electrical Engineering

Gianna Lattanzio
Chemical Engineering

Kyle Wareham
Mechanical Engineering

Zachary D’Antonio
Mechanical Engineering



SIMUN
Street Information Mapping UNit

Kyle Wareham, Zach D’Antonio, Luke Franks, Gianna Lattanzio



Project Overview

Project: City Efficiency/Tracking

● Contact:

○ Jordan Karim, City of Youngstown

● Problem/Challenge:

○ The City of Youngstown manages more than 400 lane miles of road 

○ Manages a water department, wastewater treatment plant, fleets of 

vehicles (snowplows, water department trucks, police cruisers, etc.)
○ Infrastructure for a city meant to grow to more than 250,000 residents

● Project Description:

○ The product will deliver tangible information or plans that the city can use 

to increase efficiency and save local tax dollars. 



Our Interpretation

Road maintenance 
is an important part 
of maintaining a 
community.
• Data for hundreds 

of miles of roads is 
costly

• Data acquisition is 
time consuming



Other Products

Other solutions developed to 
combat issue:

• Apps utilizing sensors in 
smartphones

• AI software

• Website reporting 
systems

While these solutions do 
work, they either do not 
collect enough data or are 
not cost - efficient



Apps Based Detection System

Benefits
•Easy to use

•Not intrusive on user

Flaws

•Phone must always have app open

•Data points are limited by the car’s 

suspension



AI Based Detection System

Benefits • Effectively detects current potholes

Flaws
• Rates for companies are expensive

• Cannot detect subtle bumps



Website Reporting System

Benefits • Low cost

Flaws

• Dependent on user input

• Requires manpower to analyze data

• Information isn’t always used



This is the current method 
used in the city of 
Youngstown.



Initial Designs

Rod encased by springs mounted 

to shocks that triggers a button

• Difficult calibration

• Too high risk for damage

• Hard to install



Initial Designs

DOI Accelerometer that would 
attach to shocks of vehicle

• Requires extensive testing
• Likely to break
• Inaccurate/Limited data
• Uses liquid mercury



Final Designs -
SIMUN
Our final solution is SIMUN. 

SIMUN uses the following 

components to detect and record 

potholes:

• MPU 6050 accelerometer (Red)

• NEO 6M GPS module (Black)

• Arduino Uno (Yellow)

• SD Card Reader (Blue)



SIMUN is directly mounted to the shocks of a car with 
the help of plastic zip-ties. A USB cord is used to 
power SIMUN.



Code

• Libraries and languages needed 
for Arduino to communicate with 
other components

• General setup for all the 
components needed

• Initialization of components and 
setting accelerometer detection 
range



• Setting a timer so code takes a 
point every 2 seconds to keep 
track of roads travelled

• This tells the Arduino to acquire 
the text data every 2 seconds and 
write it to the SD card so we can 
read and manipulate it



• Telling arduino to collect the 
data points that are more 
severe, +-1.4 g’s

• Telling arduino to write the 
information to the SD card







Examples of Data-Green Sections

50



Examples of Data-Yellow Sections 

51



Examples of Data-Red Sections

52





Potential Users of 
SIMUN

• Local Government
• Waste 

Management
• Transit Authority
• YSU
• YPD
• Local Businesses





Cost of SIMUN

Component Cost Quantity Cost per Unit

GPS Module 12.00 1 12.00

Micro SD Module 7.00 5 1.40

Arduino Uno 24.00 1 24.00

Accelerometer 10.00 3 3.33

Micro SD Cards 35.00 10 3.50

6ft USB Cord 61.00 24 2.54

Housing 12.00 1 12.00

Total 60.77



Future Developments

Provide more options for power Improve mechanical design

•Connected to cigarette port

•Connect directly to fuse box

•Battery power

• 3D Print Housing

• Incorporate metal zip-ties

• Improve the size of SIMUN



Websites

https://data.census.gov/cedsci/pro

file?g=1600000US3988000

http://www.streetbump.org/

https://www.roadbotics.com/

https://data.census.gov/cedsci/profile?g=1600000US3988000
http://www.streetbump.org/
https://www.roadbotics.com/


Websites

https://bdiadditive.com

/

https://www.youngstownohio.go

v/

https://www.google.com/maps/pl

ace/Brier+Hill+Youngstown+Oh

io

https://bdiadditive.com/
https://www.youngstownohio.gov/
https://www.google.com/maps/place/Brier+Hill+Youngstown+Ohio


Q & A
Please join us in asking the interns 

questions about their projects or program 
experience.



Thank you for attending! 
We hope you enjoyed the final presentations! 

Please feel free to join us back in the automation and 
robotics lab for comments and discussion.
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