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Side-view Point Cloud Completion Method Combining Cubic B-spline
Curve Fitting and Edge Detection Based on Threshold Analysis
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Abstract; Aiming at the problem that the breast and belly circumference of pigs cannot be accurately
measured due to the barriers of the railing in the study of pig body size detection based on depth camera,
a method of combining cubic B-spline curve fitting and edge detection based on threshold analysis was
proposed, to achieve the completion of the missing area of the side-view point cloud. The original point
cloud data on the left side of the fake pig collected by the DK depth camera was preprocessed, and the
side-view point cloud of the pig was extracted by methods such as straight-through filtering, voxel grid
down-sampling, statistical filtering and Euclidean clustering. Perform slicing, threshold analysis,
projection, and fitting of the side-view point cloud were carried out to obtain the complementary point
cloud after curve fitting, and then edge detection was performed on the side-view point cloud to obtain the
edge point cloud, and the missing part of the edge point cloud was fitted and complemented to obtain a
complete edge point cloud, the complementary point cloud after curve fitting was analyzed and compared
with the edge point cloud, and the complementary point cloud was removed beyond the edge to obtain the
final side-view complementary point cloud. Automatic extraction and manual extraction of body size

measurement points were performed on the uncompleted point cloud and the complete point cloud
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respectively. The experimental results showed that after completing the missing point cloud of the

abdomen by the method, the selection error of the abdominal measurement point was reduced from

1.54 c¢m to 0. 64 cm. After the missing point cloud of the chest was completed, the selection error of the

chest measurement point was reduced from 3.41 cm to 0.89 cm. The research results can provide a

method for the side-view point cloud completion of pigs.

Key words: pig body measurement; point cloud completion; cubic B-spline; threshold analysis; edge

detection
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Fig. 1 Fake pig video data collection platform
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Fig.2 Preprocessing of side-view point cloud
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Fig.3 Flowchart of side-view point cloud completion method
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Fig.4 Fitting effect of cubic B-spline curve
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Fig.5 Point cloud removal based on edge detection
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Fig.6 Point cloud registration

T 2 BE IR o 2 P ZER AL A 5 A A
=N LU DX AT R BT 1 AR A 2 A AR R
AR 0 T DX P X iz 5 R R b, HA S
i Z [ FPFH 22 5 B0/, 5 B 2 B 1 i 25
oy WL LG LR, A&l 6a Jir 7w o

N1 R BRI G S R KA b
PC M R, AR S IE 9 i 20 ) % A 5 5 R
PEAT AV — LA B . B ST A L B E A D A
Pl RO FEaE ad PCA (R 3 M) 05 3645 21 A
B A R, 15 A R Al 4 D i) X L S, AR SO AR
Fos HAR ke — A5 R A b il 14 O 1], AR AR
AT AR A R AL A R A 5 o R R AR AR
ES L YR N A W N [ gt Sy e L R YRR
Te PR o

¥ 7518 22 (RMSE ) o % i PP A i = B e

(a) H bR R

(b)) fA¢ 0 s R 7

T R 22 7 T A, 25 B0 R A Ak SR T L3l i T o
ZER R W, BT LA SCE 251 H RMSE KT 2 = 1
AR . RMSE 3 540 i e 2k A5 o b 1 s X 22 [ 19
SRR CHE 25, RMSE /)N, 3¢ B C o 152 22 /)N, e
HERCR B . BEARAE LT, 208 2 5 R BCHE R, X R
SOV 2Z 6] P B RR GRS R 0

MR LA LLE W, S 205 B X il
RMSE .Y %l RMSE .Z #ll RMSE LJ J%2 % {& RSME 75 {k,
BN BB AR SCHE Y B 0 2 D 42 T 3R A0 HE RS A
2 SIS = AR 3 6 N O &, HAZA R 6 R 5 R
LG R 55 25 5 005 00 055 2 22 T 1 %o 7 6 28 A AR 5 b 4
Jri 1) RSME FS A FEAK, #WIZ b & kR 8 T G
S B EERRAE A A 2 0 T v B T A 6 R A
i HB b 4 S B e R fE R 1. 54 em FF# 1,80 em, J5
PR R AR SR S 114 05 2 I 4 v S R LA A5 = 1A 1

(c) BOGERXH

(d) B EBI A8

(&) IR = AFR R IH— 1L

() ML = A R IH—1k

BT RGN A I
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