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Abstract: Local deformation is a common damage to steel structures, and 3D reconstruction is an impor-
tant approach to evaluate the bearing capacity of locally deformed angle steels. To accurately evaluate the
accuracy of the SfM (Structure from Motion) -MVS (Multi-View Stereo) 3D reconstruction algorithm in
establishing point cloud models of locally deformed steel components, this study proposed an accuracy
evaluation method for angle steel point cloud models based on spatial Euclidean distance. Four types of
locally deformed angle steels with two thicknesses were selected as the research objects, and an accuracy
verification test was carried out on the digital image models of locally deformed steel components. The
iterative closest point algorithm was used to align the test point cloud with the reference point cloud in
space, and the accuracy of the point cloud model was quantified according to the Euclidean distance
between corresponding points, so as to verify the accuracy of the angle steel point cloud model from a 3D
perspective. The results showed that through the accuracy evaluation of the angle steel point cloud

model, in the height and width directions, the points within the allowable range of dimensional deviation
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in the 3D point cloud models of the four types of locally deformed angle steels accounted for approxi-

mately 98% of the total number of point clouds in the models; in the thickness direction, the average

error of the S-mm-thick angle steel point cloud model was approximately 1. 09 mm, while the average

error of the 10-mm-thick angle steel point cloud model was approximately 1. 02 mm; in the local defor-

mation area, the average error of the four angle steel point cloud models was approximately 1. 00 mm.

Keywords: steel components; SIM-MVS 3D reconstruction; point cloud model; accuracy evaluation;

spatial Euclidean distance
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Table 1 Dimensions of the four specimens mm
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1 1G25(5) L 75%5 25 1000
2 JG35(5) L75%5 35 1000
3 J1G25(10) L_75%x10 25 1000
4 JG30(10) L75%x10 30 1000
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Fig. 1 3D reconstruction of the real scene
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Fig.2 Test point cloud model of specimen JG30(10)

JRFRAETE M AT, DS BON  10 m BB
(80% K2 %) N B p50KE B35 0.3 mm, FA L 5 M
360°x3207, N B SU AN 2% (V0 L £5°) , A 200 72 2
180 mo ZE4 25 IR 43 PR 55 B B it % RE R 19
S o 2 B R 0 R S AT s b = A R4
FuE FHE BTN 6 min 44 s, B E ] = 4B A0
W S AN =R E ARG T £
T AR TLART B4 8 B0 0E = 28 2 2 O RS B o B 0 A T A
Je ¥R AS T A 40 B AT A B 4 SRR ARER , I 0 48 AR A8 R
22 ) 2 AT 34 AR ER Bl D e R
U1 Jmy 38 A2 T8 Ff AR S sl B 3 ok 8 A A AX
HRCs ZE M T A5 RE R 1. 90 m, A A9 ZE ALY Ak i
BN 5 m LA il A AR R EL I E A o B R
R Z+F = 4 306 1 15 UBE & B A Z+F LaserCon-
trol V8. 4.5 Win64 X 45 Ul s W 52 98 ik 47 P21
DFRE 2 v 3 e TS 14 3 b R 2% 4 40 R AL A
05 2 o BT RE T A SR AR ER A 2, BT LA
1k Bk Bh B AL g P 2 O Sk T DL Gk B R
+0. 6 mm 247 I PFFEDR 22 0 K 32 LA JG30(10) i1
R B PR RO o PR R 1Y A s AR A AR R
JER G X 3ol R B A, S S ) O TR
GET U8 BT A s R AT A kb F R
L3 U8 I 3 T e AP AE B O R G A
(9 N SR L, 483 ik 0 I 7 35 A 40 e B (1
e, T 5 A ) R A v 22 T K B (R K i
U8 AR ) AN S8, AR A B B R 50 R L. 0.
K 4 05 % 5 2 hh BRI A HE .

2 RoREEEITM

T R G I L T 2 AR S AR i 12 7
N7 J R AL T £ AW A R I R JRE R B, AR SR L
T v BE 5 1) 5 B T 1) R 5 1) L K Ry R AR A



Tolk# s 2026 4F 55 56 4% K S

(b) PF)m 55

B3 BREsCR

Fig. 3 Point cloud registration result
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Fig. 4 Reference point cloud model of specimen JG30(10)
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Fig.5 Spatial registration for point cloud models
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Fig. 8 Projection errors in the width direction for Local 1
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Fig. 9 Gaussian distribution in the width direction for Local 1
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Fig. 10 Accuracy evaluation process of the measurement method
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Table 2 Accuracy evaluation of 3D point cloud models

s . . y y = s
‘ AR 2 /% Locall KIRGERER25/%  Local2 IKIRFERE iR/ Locall BOBL - Local2 DU Ja #S28P IX
B g JEREIN R R Wik 2EE
0~1 mm > mm 0~1.2 mm >1.2 mm 0~1.2 mm >1.2 mm 2 (EH/mm 2 {H/mm {E /mm
JG25(5) 99.68 0.32 99.11 0.98 98.05 1.95 0.3785 0.3517 0.9527
JG35(5) 99.91 0.09 99.76 0.24 99.01 0.99 0.4698 0.4567 1.2379
JG25(10) 99.78 0.22 97.53 2.47 98.47 1.53 0.2674 0.3016 0.9368
JG30(10) 99.69 0.31 98.46 1.54 98.04 1.96 0.2795 0.2537 1.1036
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