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e An Intelligent Vehicle Platform 1

e Achieve an advanced perception at a large populated
environment so that to enhance driving safety and collect data.

e Three Problems

e Localization
e Mapping
e Mobile objects’

detection, tracking
and classification

A Laser-SLAM in Dynamic Environment (ICRAQOS8)
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Needs from Platform 1

A classification method is required, where,

e Input:

the laser measurements of the object from time S
to time K,

e Output:

Classify the object to be a single person, a group
of people, a bicycle or a car.




e Network Sensing Platform 2

e Sensing the moving objects of a dynamic environment using a
network of laser range scanners.

Car #1

Bicycle

#2 Car

An image of integrated laser data

Laser Scanner










Moving Object Detection and Tracking using
a Network of Laser Scanners (ITSCO08)
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Needs from Platform 2

A classification method is required, where,

e Input:

the laser measurements of the object from time S
to time K,

e Output:

Classify the object to be a single person, a group
of people, a bicycle or a car.




OUtl I ne Of A sequence of
the Method aser meastrements

Features for classification

Object model

Feature extraction

Training a classifier Classification

Class of the object
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Object Model

An object
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Object Model

Car model :

Vertical side : Vertical to the
vehicle’s motion vector

Horizontal side : horizontal to
the vehicle’s motion vector

Bicycle model :

Distance to the line

/

Represented
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Feature Definition

Features of the stream
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Classification

Given a segquence of laser measurement of the object,

Extract features

Where,

We find c; = argmax P(c; Yy,

J

Bays’ rule
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Experiment - 1
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Map Generation
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Classification Results

Samples Samples Correct Accuracy
for for Test Classifi- Ratio
Tramning cation

Person 4 14 13 03%

GGroup 7 6 86%

Bicycle | 4 16 100%

Clar 57 | 0594

T otal 57 54 059%
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Experiment - 2

person bicycle




Classification Results

Training Sample

Person
Bicycle
Car

Examination

Person Bicycle Accuracy
26 3 83.9%
9 56 13.1%
12 0 84.71%




Erroneous Classification




Conclusion and Future Work

e A method Is developed of classifying
moving object, given a sequence of
laser measurement.

e Major problem comes from erroneous
tracking. A method of joint tracking and
classification is to be developed.
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