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Overview

• Point cloud data의 특징
• Set of local 3d points
• Unspecified data
• Non sorted data



Overview

• Feature based method
- Find matching pair
- Minimize cost
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Proposed method

• Minimize point to plane distance
- No need matching pair



Proposed method

1. Find nearest plane
2. Calculate point to plane distance

Search problem!! -> too slow
Non-differentiable!! -> Heuristic method

• Iterative closest point(ICP)



Proposed method

1. Cylindrical projection
2. Calculate point to plane distance

No search problem!! -> Fast
Differentiable!! -> Numerical optimization
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• Proposed method
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:  Plane to point distancef

:  Cylindrical projectionC
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• Rigid body transformation
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• Cylindrical projection

:  Plane to point distancef

:  Cylindrical projectionC

S:  Scale function
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• Plane to point distance

:  Plane to point distancef

:  Cylindrical projectionC

S:  Scale function
width

height

 

   

1, 1,

1, 1,

2 2 2

ˆ ˆ,

ˆ ˆ, 

i k i k i

T T

k i k i

i

f P s

P x y z s a b c d

ax by cz d

a b c





 

 



 

  


 

 1, ,
ˆ ,k i k iP T P G 

 expG 



1kO 

,k iP 1, ,
ˆ ,k i k iP T P G 

 1, 1,
ˆ ˆ
k i k iP C P 
 

 1, 1 1,
ˆ ˆ
k i k k is N p  



kO

1kN 

 1, 1,
ˆˆ

k i k ip S P 


 1, 1,
ˆ ˆ,i k i k if P s  

    

  

2
2

1, 1,

*

ˆ ˆ,

argmin

i k i k i

i i

E f P s

E


 

 

  



 

          
2

1, , ,k k k

i

E f T P N S C T P  

• Cost function
:  Plane to point distancef

:  Cylindrical projectionC

S:  Scale function
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• Jacobian
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Levenberg-Marquardt method



Accuracy
• KITTI Benchmark ground truth • Proposed method



Problem

• Non planar area

• Moving object

• Occlusion



Flatness filtering

Plane normal

Flatness Standard deviation



1. 2. 3.

Moving object
Problem



Moving object filtering



Conclusion

• Point cloud를 이용한 새로운 pose estimation 알고리즘 제안

• 제안한 알고리즘은 센서 퓨전이나 GPU 가속 없이 빠르고 정확하게 동작

• Moving object removal, loop closing detection등 몇 가지 문제에 대한 해결이 필요하다. 


