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The Goal

Through research and experimenting with simulation 
technology, we discover possible solutions for 

improving the design of intersections to increase the 
safety and efficiency of travel for cyclists who travel 

on intersections.



What to Expect

● The Research Methods
● Overview of Why Intersections Need a Redesign
● The Purpose and Defense of Smart Intersections
● Issues Concerning Cyclists in Intersections
● Solutions to Cyclist Intersection Issues
● The Software behind the Hardware
● The Progress of the Process



Methods

Literature Review

Simulation

Site Visit



Modern Intersections 
Intersection - In terms of streets this is the location where two or more roads meet each other. 



Incoming Smart Intersections
Smart intersections refers to intersections that have been adapted with 
certain technological features that make them more reliable for safe and 
efficient travel for people using any form of transportation.



Benefits of Smart Intersections

● Contextual awareness of intersections through birds eye-view cameras
● Analyzing situations at intersections to provide rapid notifications to 

oncoming vehicles 
● Updating traffic light cycles in real time to prevent congestion



Trust in Smart Intersections
Concerns with Smart 
Intersections:

● The fear of leaking private 
information

● Is sensor technology fast 
enough?

● Security issues with the 
transference of personal 
information

Resolutions for Smart Intersection 
Concerns:

● Anonymization pipelines
● Use of Contemporary GPUs 

along with NVIDIA TensorRT and 
Deep Stream

● Blockchains and smart contracts



Cyclist issues

● Obstructions ● Communication/Signaling  
Insufficiency



Solution #1

Bike boxes - marked 
boxes at intersections 
that provide a visible 
path for cyclists

Bike Boxes



Design

● Stop lines for 
drivers so they 
enter

● Bicyclist 
centered in the 
box for it to be 
identified



Solution #2

Two-Stage Turn Queue Box - gives bicyclists directions on turns at 
an intersection 

Two-Stage Turn 
Queue Box 



Design

● Placed in a protected 
area; same lane as 
on-street parking and 
between bike lane and 
pedestrian crosswalk.

● Consists image of bicycle 
and a turn arrow properly 
indicating the direction and 
positioning of a cyclists 
wishing to turn.



Real-world 
Data

Yolo - object detection 
algorithm

https://docs.google.com/file/d/1uW52-7eMIcAyKEffCYFmc02gPN1kc0El/preview


Technology 
Tests True

SUMO - Simulation of Urban Mobility
An open source, portable, microscopic 
and continuous multi-model traffic 
simulation package.



Next Steps

● Implementing data from algorithm into simulation

● Analyzing the effects of the changes made onto the 

intersection

● Execute designs in real intersections 
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ENG Experience



Thank You!
       Any Questions?


