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Results of DSRC & Radar Data Fusion

• Multisensor fusion with DSRC and radar has many challenges. Each sensor 

has the following advantages and disadvantages:

• We developed and tested a novel sensor fusion system [1] that fuses data 

from the above sensors. We demonstrate its capabilities to:

• Classify traffic participants as automated, connected, or conventional 

with 100% accuracy

• Qualitatively improve vehicle position and speed estimates

• Combine well with novel intelligent intersection control algorithms [2]  

when tested in mixed traffic conditions at the Florida DOT (FDOT) 

Transportation Engineering Research Laboratory (TERL)

• The system optimizes trajectories and signalization to maximize intersection 

throughput and reduce overall delays

• We use 4 connected/automated vehicles and 2 conventional 

vehicles

• 1 approach is equipped with a Smartmicro radar (depicted in the 

image to the right)

• 4 vehicles are equipped with Cohda Wireless Mk5 On-Board Units 

(OBUs) and a single Cohda Wireless Mk5 Road-Side Unit (RSU) is 

located at the intersection

• We run various scenarios involving different combinations of vehicle 

types driving through the intersection

Sensor Fusion Architecture

The goal is to minimize delay experienced by traffic participants at intersections by 

controlling the signalization patterns and the trajectories of automated vehicles

• When an automated vehicle enters the detection range, we compute and send them a 

trajectory via DSRC

• All conventional vehicles are taken into account when optimizing trajectories and 

signalization via a multi-sensor fusion system

• The amount of green time allocated to each phase is updated based on the detected 

traffic

• A more general optimization algorithm will be formulated that jointly 

optimizes the trajectories of vehicles and signalization assuming 

high demand traffic and stochastic inputs

• The sensor fusion system will integrate video data to allow for 

tracking and classification in dense traffic situations, e.g., heavy 

traffic at a multi-lane intersection

• Our V2I system will be expanded to support more than 4 connected 

and automated vehicles to allow us to experiment with different 

levels of V2I penetration in the traffic stream

Top Left and Top Right: The radar starts tracking 

vehicles when they are over 600 ft. away; at this 

distance, the radar is only able to provide accurate range 

and speed information.

• The global coordinate frame used for tracking is 

Universal Transverse Mercator (UTM)

• After a local to global coordinate transform, we fuse 

the UTM northing position and speed provided by the 

radar with the DSRC

• The DSRC provides UTM Easting and Northing 

position and speed estimates

• The following table shows the uncertainty values we 

empirically determined by comparing the traffic radar 

and DSRC with a GPS/IMU sensor placed on a 

vehicle

Uncertainty (1 σ) 

DSRC UTM Northing/Easting 7.4 ft.

DSRC speed 6.6 fps

Radar UTM Northing 4.9 ft.

Radar speed 0.8 fps

• The results are shown  for each 

lane in a separate panel

• The optimizer minimizes average 

travel time delay

• The optimized trajectories 

guarantee the least delay per 

vehicle

• Multiple lanes could belong to 

same phase and receive green 

simultaneously
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Right: Our system correctly classified each approaching vehicle, i.e., it did not confuse CVs for CAVs 

(easy to do) or CAVs for CVs (hard to do, because the DSRC track of a CAV must be carefully associated 

with the corresponding radar track in order to associate the two tracks as two different vehicles)

Sensor Advantages Disadvantages

DSRC Reliable vehicle detection, has greater 

than 900 ft. communication range on 5 

GHz band

Relies on availability of accurate GPS

Radar Accurate range and speed estimation at 

over 600 ft. from the intersection

Prone to false alarms & missed 

detections, struggles with detection 

for multi-lane roads and stationary 

vehicles


