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Topological Structure Learning and Feature Extraction of 3D Point Clouds for Grasping
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Recently, the expectation to rescue robots has been increasing much in order to perform the monitoring in
disaster areas. However, there are many critical problems in rescue robots. Especially, we must improve the
perceptual system of the rescue robot by using 3D measurement sensor. In this paper, we discuss the learning method
of topological structure from 3D point cloud and introduce our Sokuiki sensor array system for measuring 3D
distance data. Next we explain Batch-Learning Growing Neural Gas (BL-GNG) for learning the topological structure.
Furthermore, we apply BL-GNG to extract the topological structure of a ladder. Finally, we show several

experimental results of the proposed method.
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Algorithm 1 Initialization:

Input: Input dataset V, Number of initial nodes M
Output: Set of node # and Adjacency Matrix C
1: forj=1to My, do

2: Select the kth input vector randomly
3: Wi = Vi
4: end for

5: forj=1to Ndo

6: s, = argmlnij —wiH
i€eA
7: §, =arg min v.—w.H
2 gieA\{s,} J !
8: axl,sZ:I
9: end for

10: for i=1 to M;,; do

11:  forj=1 to My do
12: if g; =1 then
13: ci~=1

14: else

15: ¢;=0

16: end if

17:  end for

18: end for
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(a) Before node deletion (b) After node deletion
Fig. 4 Concept image of node deletion
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(a) Measuring environment

(b) Distance image

Fig. 5 Experimental environment

Table 3 Specification of ladder
HDBEE [mm] 30
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(b) BL-GNG (depth image)

R

(c) BL-GNG (3D point cloud)(d) Extraction of topological structure
Fig.6 Experimental result
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