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1.  Introduction 



The Software Framework of Autonomous Vehicle

Dynamical PerceptionDynamical Perception



Inside the Our SmartV II

CheryChery TiggoTiggo

PerceptionPerception

PlanningPlanning

NavigationNavigation

ControlControl



Inside the Velodyne HDL- 64E



Typical Driving Scene for Typical Driving Scene for PerceptionPerception

Campus of Wuhan university

Intersection



The Slow Playback of Point Cloud

� Huge  data 

� 360。Scanning

� 64 Scan lines

� Irregular grid 

� Dynamic

The slow playback show whole scan process, and dynamic run !



2.  Features Selection



Feature Selection 

� 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. 



There are three forms for single point cloud. 

The Feature ModelThe Feature Model



The 3D Features Definition

There can be optimized the feature extraction parameters such as scale.



The Distribution of Normal Vector

Occlusion Error

Density is not enough

Scan lines are overlapped

Therefore, It is necessary to perform further processing, 

such as feature selection, to improve the classification robustness



Features Selection
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3. Demo. 1: Road Detection



The ChallengeThe Challenge of Road Perception (1)

Lane

Pavement

Sidewalk

Obstacle

In order to distinguish road and ground, it’s structure must be considered

Double_yellow Ditch or Curb



The ChallengeThe Challenge of Road Perception(2)

Moreover as sensors is mounted on moving vehicles, 

Road detection  must adapt to shake of moving!



The DThe Distributionistribution of feature Spaceof feature Space

It  can’t distinguish pavement and sidewalk only using normal vector!
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The Road in point, line and surface

The road consists of three parts; both sides are curbs and the pavement in the middle of it.



The Merit of Scan line Feature

Because the structure is fixed, even in a small vibration cycle,

The feature is stable while the carrier is shaking !



The Road Classification ResultsThe Road Classification Results
Algorithm of Universit at Karlsruhe

Our algorithm



The Road Detection DemoThe Road Detection Demo

The road extraction is very complete and the boundaries is clear

RuningRuning in rugged road of  in rugged road of  XiXi’’AnAn public park, and there are lots of noise in point cloud.public park, and there are lots of noise in point cloud.



4. Demo. 2:  Vehicle Detection



The ChallengeThe Challenge for Vehicle Detection(1)

As the vehicle moving farther, its outline is changed, 

and the density of point cloud will decrease



The ChallengeThe Challenge for Vehicle Detection(2)

It must handling noise of other object occlusion!



The Observe Model for Detection

The Different models were represented for different aspects of the vehicle in classification! 

Statistics the feature Statistics the feature 

distribution of vehicles  in distribution of vehicles  in 

different observe directions different observe directions 

Combine them and Remove Combine them and Remove 

redundancy, to improve redundancy, to improve 

recognition performance .recognition performance .



Multi-Models Classification

Training

Projection every group of points to a different viewing direction  
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Map  of  Future Challenge 09

The vehicles have different posture. 



5. Conclusion 



The Conclusion

� 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 classify.

� 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 !


