Application Area

e Problem Area
o Mitigate loss in productivity due to car crashes ($93 billion)
o Lower emergency response time to crashes (9 minutes)
e Smart Traffic Light
o Traffic Light capable of crash detection, traffic rerouting, and
emergency alerting/recording/logging
e Areas
o Software and Signals



Solutions Approach

e Movement detection system
o To detect relative speeds of moving objects

e Object classification of moving objects
o Resnet 34/50 or Mobilenet depending on hardware constraints
o To detect cars

e Rerouting around crashes

o  Open street map, constrained shortest path Dijkstra’s algorithm
o Decrease in productivity loss caused by traffic slowdowns



OpenCYV video recording

) ) camera sends data opencv module adds compress data stream
Video camera on traffic S :
liaht active stream to opencv individual data stream packet to standard size
9 i videocapture() module packet to buffer queue (640 x 480)
Y Y
("module sends individual )
see queue diagram data stream packet to see processing module
\__processing module )
Y
' B
opencv ready to receive
pencyv cleanup procedure
next frame
. J
must occur within 25 ms to prevent frame drops
SheHEV GBS oAl St BTGV BUBLETHEAUlS if opencv queue module record individual data
p. g . P d »iset to RECORD mode and stream into
receives RECORD signal to RECORD ) R )
time recorded < 5 mins post_crash_vid queue
Y

record 5 minutes of set opencv queue module increment post_crash_vid
content: post_crash_vid to NORMAL mode progress counter




Classification / Object Detection module

No Vehicle Detected

Vehicle Object
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Crash Detected Module
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Rerouting
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Web Server

Receives data from crash detected module network interface

e Network packet sent to web server: crash_data_packet.
o Signed by private key on crash detected module.

e Server initially receives:
o Time of crash (original date and time in GMT)
o Intersection id
o First 1 minutes of footage from queue

e After 5 minutes receives:
o Whole 6 minute video splice including before and after crash
e Responsibilities:
o Map crash to intersections and pull severity metrics {0-10 scale}
o Send data to rerouting module
o Logs of all crashes



Implementation Plan

Components designed on our own:

e \ideo Preprocessing and Resnet 50 Neural Network for Vehicle Detection
e Queue based video logging
e Rerouting algorithm visual display

Components / Resources required:

OpenCV resources

Algorithms and Methods Inspired from papers and technical articles
AWS Credit

Google Collab

Hard Drives



Metrics and Validation

Video Logging
e 25ms processing time constraint
Vehicle Detection

e Vehicles are classified correctly 95% of the time
e Motion / object detection accurate 95% of the time

Crash Detection:

e False Positives are 99% accurate (very high)
e False Negatives are 75% accurate



Metrics and Validation

Rerouting

e Visibly pleasing simulation of traffic flow
e Simulated 10% increase in traffic flow

Alerts
e Simulated 7.5 minutes emergency response time

Web Server

e After receiving initial packet, sends to rerouting module within 10 seconds
e All identified crashes are successfully logged and accessible



Risk Factors & Mitigation

e Neural Network Venhicle Classification is not working well

o Pretrained Resnet 50 car detection Network can be used

o Analyze the difference in performance and brainstorm reasons why
e Crash Detection Algorithm does not work well

o Increase the thresholds for what speeds, deceleration and collisions count for a crash
e Routing is not significantly increasing traffic flow

o Consider different rerouting algorithms, as long as there is a net benefit it is an improvement
on the status quo
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