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“Approximately 25 million students
ride school buses daily in the
United States alone.”

“In 2017, more than 104,000 school bus drivers
observed 77,972 vehicles illegally passing school
buses in a single day. At that rate, more than 14

million violations would occur in a school year”
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Problem Statement

According to the State Directors of Pupil Transportation
Services' 2019 Stop Arm survey, 72% of about 130,000 bus
drivers reported that at least one vehicle illegally passed
their bus on a single day. This widespread problem of illegal

nassing of school buses puts students at risk of being struck

oy a vehicle when they are crossing the street. This problem
needs to be addressed in order to protect the safety of

students and prevent tragedies from occurring.
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Student Surveys

Have you ever taken a school bus to school?
102 responses

@ Yes
® No

When getting on/off the bus, were you ever concerned for your safety
due to oncoming traffic?

79 responses

® Yes
® No
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Student Surveys

Have you ever seen a vehicle pass a stopped school bus with the
stop arm deployed?

79 responses

® Yes
@ No

While riding the bus, how often have you seen a vehicle pass a
stopped school bus with the stop arm deployed?

63 responses

® Daily
® Weekly
) Monthly
® Rarely

Al134VS SNd TO00HJS



Expert Interviews

Beth (Bus Driver at Downers Grove South)
e Carsare not stopping for buses when they are stopped at bus

stops.

® This behaviorisdangerous and against the law.

e Driversshould pay attention and follow the rules of the road
to ensure the safety of all road users, including bus drivers
and passengers.

Leo (Downers Grove South Student)

e Thestudentwitnessed cars passing the school bus when the
stop arm was extended and the red lights were flashing.

® This poses arisk to students as they have to wait for cars to
pass and there is a risk of cars not seeing them or stopping in
time.

e Thestudenthighlights the importance of following the rules
of the road to ensure the safety of students getting on and off
the bus.
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Prior Solutions

STOP FOR
SCHOOL BUS

’..-"..

BOTH DIRECTIONS
WHEN SIGNALS

ARE FLASHING
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Design Specitications

Solution should:

® not compromise bus driver safety

® be weather resistant

e provide reliable long-term effectiveness
e be user-friendly and affordable
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Brainstorming solution

BUS
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Design Matrix

Names

Extendable
Stop Arm

Neon Stop
Sign

Automatic
Cameras

Cost

Need/
Simplicity Time Design Approval

Prototype
Ability

Uniqueness

Efficiency

Ease of use

Total points

28

28

32
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Expert and Consumer Feedback

Expert recommends using cameras on the bus for improving child safety.

Automatic license plate recognition and traffic pattern monitoring make cameras the best option.
Extended Stop Arm is not as reliable due to potential damage, vandalism, and driver negligence.
Normal sign on the back of the bus is a good reminder, but not foolproof and lacks objective
evidence of violations.

Consumer Responses |

20

10

Automatic Cameras Extending Stop Arm Neon Stop Sign
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Gantt Chart

Agenda until Skills USA

Documentation

Generating Concepts

Looking into past solutions

R hing STEM principles

Detailed Sketches
Developing a Solution

Final Design Sketches and Concepts

3-D model

Ordering appropriate materials
Building Prototype

Testing camera

Writing code for Image Recognition

Printing case for the Jetson nano

Modifications
Testing Prototype

Can the enclosure protect the camera during operation?

~
¢

es captured?

Peer Surve ¥S

Skill USA

Printing elements and assembling binders

Creation of tri-fold

Practice of presentation
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Process Flow Chart

Start

Stop Arm Extended

Start Recording

Stop Arm Retracted

Stop Recording and
Run Al Job

Take HD Photo
zoomed into vehicle's
license plate

!

No

Grab timestamp of the
infraction and create a
» ZIP file of the picture with
the video and a text file of
the timestamp

Is the vehicle
passing the bus on
a divided highway?

!

No

Is the vehicle an
emergency vehicle
with its lights on?

!

Ye
e

w

Is the vehicle
passing the
school bus?

No

Are they on the
Yes—» opposite side of
that highway?

\/

4
wn

Yes

v Y

Are there any
No e more vehicles
within the footage?

Is there a vehicle
» detected within
footage?

No—»  Archive Footage

Send to 3rd party
and/or police
department for further
review

End

No—#  Archive Footage
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Testing

car_license_plate_detection — python

 License Plate: AM74043, Confidence: 92.25%
License Plate: AM74043, Confidence: 92.35%
License Plate: AM74043, Confidence: 92.37%
License Plate: AM74043, Confidence: 92.98%
License Plate: AM74043, Confidence: 91.82%
License Plate: AM74043, Confidence: 93.13%
License Plate: AM74043, Confidence: 92.27%
License Plate: AM74043, Confidence: 92.06%
License Plate: AM74043, Confidence: 92.02%
License Plate: AM74043, Confidence: 92.68%
License Plate: AM74043, Confidence: 92.19%
License Plate: AM74043, Confidence: 91.29%
License Plate: AM74043, Confidence: 90.85%
License Plate: AM74043, Confidence: 90.92%
License Plate: AM74043, Confidence: 92.05%
License Plate: AM74043, Confidence: 91.91%
License Plate: AM74043, Confidence: 92.00%
License Plate: AM74043, Confidence: 91.00%
License Plate: AM74043, Confidence: 92.13%
License Plate: AM74043, Confidence: 92.67%
License Plate: AM74043, Confidence: 92.01%
License Plate: AM74043, Confidence: 91.23%
License Plate: AM74043, Confidence: 92.17%
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https://docs.google.com/file/d/1opsSuIgWgKYjI10aJqg7B_Rrqc1GFeJM/preview
https://docs.google.com/file/d/1opsSuIgWgKYjI10aJqg7B_Rrqc1GFeJM/preview

Thank you!
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