56k 11

Wt 5 ot w1 o ik R

2019 4F 6 A Laser & Optoelectronics Progress June, 2019

JET R e S R 2R K s

B = b x T EY *¥
ATk, TER
VLR R 2N LR 2 B VL0 4 & i e il i e A R S s, VL9 o 214122

UEE L3 NRERTS

TE T R T WS SRS G P U R T — R S RS B BB ik 3 o o 2R R SR Tk Aok i I Bk b Y
TRLEAT IR T3 o B A s RO R A B0 PP 5 2 0 R B R AR T i B RRAIE . XA [ B9 s X R AT i 4R
BRORE S 58 20 1) DA 300 5% 418 ISR A0 4R JRURRE [F] R A7 0F e a0 BT, S 6 95 SR SR T T i 5 Yk RE PR RO R IR B R
TG FRAE S R L e ST e S5 3R 2 50 G PR U R A AR R 4R T

KEWR LG s sz ST R ARG Uiy AR FRALME

HESES TP391 XEkFRIRES A doi: 10.3788/LOP56.111506

Point Cloud Edge-Extraction Algorithm Based on
Gaussian Map Clustering
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Abstract This study proposes a fast and accurate new edge-extraction method based on the Gaussian map clustering
algorithm. First, the normals in the Gaussian sphere are clustered via agglomerative clustering and normal
estimation. Then, the covariance matrix eigenvalues of the nearest neighbors of each point are analyzed to detect the
edge features. The edge-extraction experiments are performed on different pointcloud objects, and the edge
extraction effects and the extraction time are compared and analyzed. The experimental results indicate that the

proposed method can quickly and efficiently extract the edge features from point clouds and its performance is
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improved compared with the edge-extraction algorithm based on original Gaussian map clustering.
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Fig. 1 Flow chart of agglomerative clustering algorithm
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Table 1  Comparison of extraction effects of teapot edge
points between traditional Gaussian clustering
algorithm and improved algorithm

) Searching Extracted Running
Algorithm ) ] )
radius /mm  edge point time /s
Original 30 1022 0.87
Improved 30 2483 0.61
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Fig. 2 Comparison of extracted teapot edge point clouds. (a) Extracted teapot edge by improved algorithm;

(b) extracted teapot edge by original algorithm
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Table 2 Comparison of extraction effects of telephone edge
points between traditional Gaussian clustering

algorithm and improved algorithm

Searching Extracted Running
Algorithm
radius /mm  edge point time /s
Original 25 42032 1.21
Improved 25 63321 0.89
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Fig. 3 Comparison of extracted phone edge point clouds. (a) Extracted phone edge by improved algorithm; (b) extracted

phone edge by original algorithm; (c) partial enlargement of extracted edge by improved algorithm; (d) partial

enlargement of extracted edge by original algorithm
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