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● Birds Eye view 
camera located on 
Mudd building

● Intersection of 
120th and 
Amsterdam Ave

● Sensors to detect 
vehicles and 
pedestrians

● Data from this 
specific intersection



Introduction

What is the role of collision avoidance systems? 
What do they provide us?

5 | Introduction

- Reduce accidents
- Enhance overall traffic safety
- Automated interventions



Motivation
● Make traffic safer
● Reduce the amount of 

collisions
● NYC Crash Mapper
● 5,600 recorded crashes 

within a year
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Goals
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● Use Python to calculate a variety of attributes for cars on the 
road

● Recognize any potential threats on the road using a 
Time-To-Collision algorithm

● Understand traffic patterns 



Methodology
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Calculating Velocity

xo, yo 

x1, y1

xo, yo

Vx = (xi - xo)/ t
Vy = (yi - yo)/ t
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●

●
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Calculating Direction
𝛳 = tan-1(vy/ vx)
hx= cos(𝛳)
hy= sin(𝛳)

●

● 
𝛳

hx,hy𝛳

hx,hy
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●

● DTC
vi

vj vj

vij

DTC = min{min{Di→j}, 
min{Dj→i}}

kj

ci



Software Used
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Analysis of Data Set

For 3 speed groups:

Slow speed:
[0, 1/3*max_speed]

Medium speed:
[1/3*max_speed, 
2/3*max_speed]

Fast speed:
[2/3*max_speed, 
max_speed]
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Speed Calculation: Pedestrian
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Analysis of Data Set
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Fast speed car:
[2/3*max_speed, max_speed]



Speed Calculation: Car

15 | Methodology

Slows down as it makes a turn

Speeds up

High speed



Comparison
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Results
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Real-World Applications
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There are many useful applications when applying our 
methodology and research. 

- Pedestrians/vehicles warning application

- Vehicle driving safety warning system

- Collision prediction system. (change traffic signal phase and 
duration using RL with the info of TTC.)



Looking Ahead
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● Creating an algorithm that accounts for 
different vehicle types

● Detecting age groups or handicaps
● Community feedback and outreach
● Account for different weather 

conditions
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