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1. Introduction




The Software Framework of Autonomous Vehicle
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Inside the Velodyne HDL- 64E
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No VertCorrection RotCorrection DistCorrection VertoffsetCorrection HorizOffsetCorrection
(Ag) (AG) (Ar) ) (7n)
1 =7.158120 -4.95424() 0.000000 0.000000 -4.000000
2 -6.817820 -2.814700 0.000000 0.000000 4.000000
3 0.317822 2.814740 0.000000 0.000000 -4.000000
4 0.658119 4.954230 0.000000 0.000000 4.000000
5 -6.477650 -0.679162 0.000000 0.000000 -4.000000
6 -6.137590 1.455470 0.000000 0.000000 4.000000
64 -12.025314 1.018773 0.000000 0.000000 4.000000
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The Slow Playback of Point Cloud

m Huge data

m 360° Scanning
m 04 Scan lines
m [rregular grid
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2. Features Selection




Feature Selection

m By removing most irrelevant and redundant
features from the data, feature selection helps
improve the performance of learning models

by:
= Enhancing generalization capability.
® Speeding up learning process.

= Improving model interpretability.




The Feature Model

Tipe Road Building Pedestrian Vehicle Trees
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The 3D Features Definition
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The Distribution of Normal Vector
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Features Selection
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3. Demo. 1: Road Detection
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The Challenge of Road Perception(2)




The Dlstrlbutlon of feature
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The Road in point, line and surface
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The road consists of three parts; both sides are curbs and the pavement in the middle of it.




The Merit of Scan line Feature
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The Road Classification Results
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The Road Detection Demo

Runing in rugged road of Xi’An public park, and there are lots of noise in point cloud.




4. Demo. 2: Vehicle Detection




The Challenge for Vehicle Detection




The Challenge for Vehicle Detection(2)




The Observe Model for Detection

Statistics the feature
distribution of vehicles in
different observe directions

Combine them and Remove
redundancy, to improve
recognition performance .
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Multi-Models Classification

Projection every group of points to a different viewing direction
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5. Conclusion




The Conclusion

m First , as the perception of driving environment
is a dynamic process, the sample space can not
cover all the situation . In order to detection
road robust, it must be analyzed model of road
and selection stable feature to classity.

m Second, the occlusion is big problem and the
object can usually detect only one aspect by
lidar, Therefore, the projection a clusters of
point cloud to a different viewing direction is
good method for detection vehicle.




Thanks !




