
Vehicle Traffic Simulator and 
Intersection Collision Warning System

Wireless repeater
•Rebroadcast received packets (once)

Packet transmission behavior
•Distance based
•Initial transmission distance
•Transmission interval
•Number of retransmissions [DOLPHIN]

Simulation speed
•2 values for user visualization
•1 value for traffic data file generation

Scenario
•Traffic signal vs. No traffic signal

Buildings
•Specifies building location in intersection
•Buildings impact physical channel

Speed limit
•Dictates maximum velocity
•Impacts average velocity

Traffic flow
•Determines average vehicle occupancy
•Impacts vehicle density
•Influences wireless medium utilization

Number of vehicles
•Dictates simulation length



Vehicle Traffic Simulator and 
Intersection Collision Warning System
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Model physical layer response
•Signal path loss (multi-path)
•Frame error rate
•Shadowing

Specification:
• π/4 DQPSK
•(63, 51) BCH
•10 dBm transmission power
•82 dBm receiver sensitivity
•6 dBi antenna gain

Vehicle Traffic Simulator and 
Intersection Collision Warning System

Vehicle information:
Type, position, direction, velocity

Microscopic-level traffic simulation
•Vehicle types, distribution
•Traffic volume 
•Intersection conditions 

•Buildings
•Traffic signal
•Wireless repeater

Model driver responses
•Driver types

•Aggressive
•Normal
•Passive

•Acceleration/deceleration rates
•Response to warning levels

Detect possible path collision
•Generate warnings
•Warning level

•Elevated
•High
•Severe

Packet transmission (distance-based)
•Initial transmission distance
•Transmission interval

Model wireless network performance
•Packet delivery or collision
•Packet latency

•Specification:
•DOLPHIN protocol
•CSMA, non-persistent, random backoff
•Packet retransmissions; 20 ms interval
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Packet delivery information:
Delivery, latency (per delivered packet)

Vehicle information:
Type, position, information, source

Physical layer response:
Path loss, frame error rate

Collision warning information:
•Time to collision
•Time to avoidance

Driver response:
•Deceleration rate

Vehicle information:
Type, position, direction, source



Wireless packet transmissions
•Generated when vehicles pass 
transmission distance borders
•IEEE 802.11b 

•WLAN
•2.4 GHz

Performance of Wireless Intersection 
Collision Warning System

Source vehicle simulator
•Generate vehicle trajectory 
through intersection
•Distance-based transmission
•Send vehicle position, speed, 
trajectory, flags, and time 
stamp, and related information

Receiver vehicle simulator
•Generate vehicle trajectory 
through intersection
•Receive and process messages 
from source vehicle and repeater

Wireless repeater (intersection)
•Rebroadcast packets (once)
•Collect timing information
•Collect status data

GUI display
•Display packet transmission status and performance
•Control parameters for vehicle simulators

Wireless packet transmissions
•Generated when vehicles pass 
transmission distance borders
•DOLPHIN 

•CSMA
•5.8 GHz
•Retransmissions
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Wired ethernet
•Simulated vehicle positions
•Simulated vehicle velocities
•Packet transmissions and 
timing results
•Simulation control
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