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Project Overview & Timeline 

o PROSPECT aims to significantly improve the effectiveness of active VRU 
safety systems compared to those currently on the market by: 

Å expanding the scope of urban scenarios addressed, 

Å improving the overall AEB system performance, 

Å proposing extensive validation methodologies.  
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Research Activities - video systems 

o Addressing barriers of 
current ADAS systems: 
ÅVRU classification 

capabilities needed. 

ÅAccurate position/ 
tracking to select 
mitigation/ avoidance 
strategy. 

ÅHigher robustness, 
availability & 
dependability to operate 
at any time /place. 
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o Video-based obstacle 
detection: 
Å Image >  
ÅGeneric Adavanced 

Machine Learning 
Techniques for 
Segmentation & 
BoundingBox 
Detection >  

ÅExtraction of Context 
Related Features 
(Orientation) > 

ÅBetter Prediction/ 
Tracking of VRUs 

Video 1 

Video 2 



Research Activities - radar systems 

o Sensor fusion - 
challenges: 
Å Fusion between same 

/different sensors. 

ÅCalibration, 
overlapping, sensor 
limitation. 

ÅDefinition of interfaces 
and property qualities. 

ÅDifferent fusion 
algorithms. 
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o Radar-based obstacle detection: 

ÅHigh Field of View (FoV). 

ÅHigh resolution RADAR with µ-Doppler. 

 

 

Video 3 - next slide 



Radar systems - example 
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Obstacle 
detection 
with radar 
systems - 

Generation 
of µ-Doppler 
signatures 
for feature 

analysis 



Micro-Doppler intent recognition 
o Indicator for intention to stop next to the road 
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Research Results: demo-vehicles 
o Demonstrator Vehicle I  

Å 3x latest production RADAR sensor for 180° coverage. 

Å Quick brake system: 180 ms from free driving to full braking. 

Å Automatic steering and braking. 

Å Use cases: cyclists & pedestrians; crossing, longitudinal and turning right/left . 
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a) Sensors integration site RADARS b) Overview Radar sensor setup (3x Long Range Radar for VRU 
detection & classification over >180°) c) Use Case selection. 



Research Results: demo-vehicles 
o Demonstrator Vehicle II  

Å High-resolution stereo camera system for 75° coverage. 

Å Fusion with additional short-range RADAR sensor. 

Å Automatic steering and braking. 

Å Use cases: cyclists and pedestrians, crossing and longitudinal where car can have high 
speed and early detection needed. 
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a) Calibrated and synchronized stereo camera and lidar system b) Sensor setup consisting of one front facing stereo camera 
(~60m, 75° ) and two side-oriented cameras covering a horizontal FOV of roughly 210°. c) The addressed use cases. 

Video 5 



Research Results: demo-vehicles 
o Demonstrator Vehicle III: 

Å Prototype high-resolution RADARs for > 270° coverage. 

Å Automatic steering and braking. 

Å Use cases: car turning right with cyclist approaching from behind, car crossing with 
cyclist coming from the left side, car standing and cyclist risks to hit the opening door - 
left /  right. 
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a) the demo-car equipped with radar sensors b) Radar sensor mounting positions 
and FOV and c) the addressed use cases. 



Research Results: Mobile driving simulator 
o To present and evaluate the results of 

PROSPECT in a realistic setting applying a real 
car as a mock-up. 

o To demonstrate the circumstances of car-to-
cyclist-accidents (hypotheses). 

o Better understanding of possible reasons why 
car drivers fail to handle such situations. 
 

o Scenario based driving simulator: 

Å Impressive feeling of steering and braking. 

Å Seatbelt pretensioning. 

Å Easy to adapt algorithms. 
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