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Introduction (1/2)

A Stand alone sensors not sufficient (physical limitations)
A Multiple ADAS function in modern vehicles

A Fusion of information from heterogeneous sources to provide a holistic
environment perception in an integrated, adjustable platform
A Perception sensors: radars, cameras, laser scanners etc.
A Digital maps
A Wireless communication (V2X)
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Introduction (2/2)
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Perception platform | the concept

AOne interface structure for each

sensor type or information source e
(plug-in )c/:?)ncept) ﬂ
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Time-Triggered Framework )
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Perception platform | the functional architecture
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Perception platform | Physical architecture
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Perception Platform | the

A Object detection, tracking and classification

A Lidar, camera, radar fusion based on object-level belief network (incl.
moving object classification)
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Perception Platform | the
ARoad edge detection (RED)
(rural road example) (no lane markings)

i b ‘&‘!' A .

ARoad geometry reconstruction

AFusion of LR camera, RED
and dig. maps

A Adaptive fuzzy system

20m-21fNovember 2013 Dbinteractl Ve |ntETaCt|Ve(";Qj)'

mo



Perception Platform | the

A Scene recognition/situation assessment

A Vision based pedestrian detection
(based on interest point detection)

A Recognition of unavoidable crash
situation and frontal near range
perception

Spatial-Y

AVideo scene classification based
on combined motion/visual
vocabulary

Spatial-X
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Perception Platform | the evaluation tools

ATools developed specifically for evaluating Perception modules

Load

Total Frames: 3639 Current Frame: 80 Set video

Lines Rectangle Load Video

Ausgewaehlt:  Fahrbahnmakierung

Change

Legende
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Fahrbahnrand

Set XML
Set XML
/mount/interactive/data/evaluation/labeling/vtec_

Number of lines: | 8

Set Timestemp file
Set Timestemp

Calibration

B Object Labeling Tool o @3 0%

Video Labeling Merge Review
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Acreation of reference data
Asemi-automatic annotation tools
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Future work

Multi-sensor platform

A Reduce object detection false alarms by filtering of non-moving targets

A Compare surrounding track id maintenance by using different sensor
sets

A Exploit machine learning algorithms for real-time scene recognition
Almprove models for road boundary tracking
AV2X integration for collaborative perception

Accurate road geometry estimation

A Arc spline-based digital maps for vehicle self-localisation using
landmarks

Evaluation of Perception system on the field

AWhile very good performance in dedicated test tracks, more false
detections on real roads (complex scenarios)
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Conclusions i Lessons learned (1/2)

(technical observations)

AVision based object/scene recognition is very promising and has
the advantage of low-cost sensor set-up

ANeed for high precision road structure ground-truth data
(incl. road boundary)

A Linux based OS are recommended for real-time integrated
Perception systems
(flexible multi threads handling/ 10-15 ms triggering delay)

(égener al o0 B\ snext slide)t i or
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Conclusions 7 Lessons learned (2/2)

A Generic sensor interfaces pave the way for a plug & play
concept in sensor data fusion platforms.

A Need for dedicated tools for sensor and platform data collection
and synchronization, analysis (e.g. using data mining tools)
and processing

A Multi sensor fusion adds reliability in object tracking especially in urban
complex scenarios

A High level object based fusion should be preferred over low-level
fusion for time- critical applications
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