F 43 %5 %4 L ARBEXFFROEAHAF RO Vol. 43 No.
2024 4 8 A Journal of Shandong University of Science and Technology(Natural Science) Aug. 2024

DOI: 10. 16452/j. enki. sdkjzk. 2024. 04. 008 XERS:1672-3767(2024)04-0074-10

il 5 S 1 B SRR ) — 455 i i s AL HE 5 1%

FKPR',IKEEE, D ', EEFH
Q. AHBIRF NALETAFZEIRFR,LH & T 330006;
2L AHEKRFRF NLEEAZLEFR.LA F 5 2665905
.HE B EMmI R AHEARAG LA FH 266590;
LPHZZOAARXERARAG LA Fd 250000)

O E AR BB AKSACID L ZR AL FEAERAMBERZE LI AN AL S T ERARE
BHEREARA , RE—FRSABREEN IR LM E TR ET R, EFEALRARETRET
HBRETATBEHELIR"OESRAEZRR , EAXGREZKEZTHRNEZGHY L #’qé’aa‘é%ﬁrﬁﬂé@o
BENANL T ARG WBESY R T SACTA HF TR R Y RAR T HEEG SR RHE ARG
AR B ARR R, EIRAERAEY , T 3E  k Bu e 3 7 AR £ 4 6,242, 87 1) 4 0. 902 s, 48 16 SAC-TA 7 3%
FAHET LA s RFRATEMMD Zh M EZRENEFT R FEFGHME,

K4 SACIA Fik; =Bk ; AR08 ;LR

fESES  TP391 MERARARAD : A

A 3D structural point cloud registration method for individual

plants incorporating prior information
WANG Taiyang' , ZHANG Xikong®?, MA Nan’, ZENG Baoxiu"

(1. College of Geodesy and Geomatics, East China University of Science and Technology. Nanchang 330006, China;
2. College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China;
3. Star-rising Technology Co. Ltd, Qingdao 266590, China;

4. AIR Satellite (Shandong) Technology Group Co. Ltd, Jinan 250000, China)

Abstract: To address the issues of high computational cost and insufficient robustness in sampling and error
calculation of the sample consensus initial alignment (SAC-IA) point cloud registration algorithm, this paper
proposes a novel coarse registration method for 3D structural point cloud of individual plants by incorporating prior

‘

information. The proposed method adopts a “voxel downsampling + passthrough filtering + statistical outlier
removal” point cloud preprocessing strategy to preserve the key structural features of plants while effectively
reducing the point cloud data volume. By introducing initial pose constraints based on prior knowledge. the SAC-TIA
algorithm is improved to reduce the number of iterations for unreasonable transformation matrices, thereby
improving the registration efficiency and lowering the risk of mismatches. The experimental results demonstrate
that the proposed method achieves a registration root mean square error of 6. 242 and a processing time of 0. 902
seconds, which saves 1. 407 seconds compared to the SAC-IA method, significantly enhancing the computational
efficiency and robustness of point cloud registration for three-dimensional structures of individual plants.
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Table 3 Evaluation of the multi-view point cloud iterative process of the proposed method
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