20244611 WHHENKFS%MARB¥R) Nov. 2024
405 % 6 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 40, No.6
NEHS 2095 -1922(2024)06 - 0973 — 11 doi.10. 11717/j. issn ;2095 — 1922. 2024. 06. 02

ZRERZHFENZE-HMSIE
T W T 2R RE H0L 451 5= R B R

ZOKLVESKF ,Hm O#, Hoa M

(1A Tl K 2F AR 5388 e, K 300401 ;2. TR G BT @R 4L B PR &) L il db T4 054001 )

H EH RE—FARNBREESEXATETR TR RS ZHIERS
Tk, KA SRR K R AAAT T AR VA BB R RAR LAY AT B A AT KT B T AR A
RAOFIPE, AR a4, 202X gk FHAZibiatymity
X, 2 BRI EAE R R T M EARAZ B F B AR LB R 12 B0 B A 8B, KRG AT
B R B AR ARSI S B AS B, I R BT AT R X R A A K He4E
Miia IR RBSEGSH AT R m eSS, GR B TMIT R EFREESY
AT A JE AR AT RRA AL R IR T RO S R E R P A A B AR
£50.000 038 4° 30454 EAR LS 40.01175° %M % XFEH 4 0.311 mm, i#H 2
IARRR, iR I a8 AT xb b 69 xb LA — 2 HUN 4 649 AT 4T B SR AR AR AR
BCRALT = R KT E B 4E 8 M R R BRI T B A ah

KB S HAEHOCTH TR s 2 R AR ¥ Rl &

R B 43S TU393.3,;U445.47 2 XHEFRERD A

SRR AR, SR E R A 2 N R SR 0 25 18] — Bl S VA AT S R S D P i R [ 7] TR PR
FURZFAM (HRBIIR ) ,2024,40 (6) ;973 - 983. ( LIANG Dong, JIA Zhufeng, GAO Qi, et al. Application of
spatially consistent fusion method for virtual assembly of steel joist girders with multiscale point cloud data [J].
Journal of Shenyang jianzhu university ( natural science) ,2024,40(6) :973 —983. )
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Abstract; A multi-scale point cloud data fusion method was proposed in this paper using contour
information correspondence to calculate spatial transformation in order to accurately obtain the
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point cloud information of the main body of large steel truss girder and local bolt holes, so as to be
used for virtual assembly of steel joist. Firstly, the point cloud data characterizing the overall
information of large-size members and the local information of bolt holes were obtained by
combining vertical 3D laser scanning and handheld 3D laser scanning; then, the contour
information of the fused parts was extracted based on the point cloud data and the spatial
transformation matrix was calculated by using the correspondence of the contour information;
finally , the spatial transformation matrix was used for the fusion of the point cloud and the fusion
was performed by using the deviation of the main axis and the distance constraints of the closest
bolt holes. Finally, the point cloud was fused using the spatial transformation matrix and the fusion
effect of the fused model was evaluated by the principal axis direction deviation and the nearest
distance constraint, which verifies the accuracy of the fusion method. The deviation of the spindle
angle was 0. 000 038 4°, the deviation of the torsion angle was 0.011 75°, and the Hausdorff
distance was 0. 311 mm, which meet the engineering requirements. The method can target the local
feature extraction of bars with certain regularity, simplify the information needed for spatial

transformation , and provide the data basis for the virtual assembly of steel joist girders.

Key words:3D laser scanning ;steel joist bars;point cloud;spatial transformation ;data fusion
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Fig. 12 Fusion result of the point cloud
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