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Abstract One method which combines the triangulation and the function fitting based on 3D point cloud depth
information is proposed. The extraction model of surface damage features in high speed sliding electric contact
components is built. The 3D feature data in the damaged area are divided into triangulation and the surface damage
volume and mass of the components are calculated. The experimental results show that the accuracy in computation
of the proposed algorithm can reach 97.3%.
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Fig. 1 Schematic diagram of laser scanning measurement system
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Fig. 2 Feature extraction model along X axis direction

17.7 17.6
@ . ®)
17.6 b,
# Pl # 17.5
175 I e
. . FERSS r I 17.4
174158 o Tt 4
E TR, wT o T Eirs
w 17.3 i 1 N
| + 17.2
17.2 Lt
17.1 . 17.1
17.0 17.0

-8-6-4-2 0 2 4 6 810

X /mm

-8-6-4-2 0 2 4 6 810

X /mm

K3 X R RS . Ca) U5 PR s ()R AIE 4 A5 2

Fig. 3 Feature extraction of X-axis scanning line. (a) Fitting function; (b) feature point extraction result
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Fig. 4 Feature extraction of Y-axis scanning line. (a)Fitting function; (b) feature point extraction result
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Fig. 7 Original damage images at location (al)l, (a2)2, (a3)3, (ad4)4, and (bl)(b2)(b3)(b4) the corresponding

feature extraction images

TE B FTH A T AR AU 1M1 6 A 1 — B U SR b A OFF T B R A0 R 450405 R 1 R R S 3B T
8 R ) DX R 3 B 3 — B TV A %) A BRI 5 S, T LA S8 T 2 D T B vE R . /] 8 (a) L (b) 43 il A R
12 1 R 4 B 4 SR A

S BB ERE R A AR R R 53,7601 mm® L HAF E R 0.42202 g MRMEEE R 7.85 g/cm’ ., B
U RE) 2 B 4 R 285 8 55 A R A A 5 5 AR ) . SR R T 82 B0 125 43 501 X s M AR 2 R e 00 40 424 2% T 3 A7 4 0 o
A H e A5 DX A RR S A R R A SR AN 3 1 TR, H A TE 1 5 R ) e A D DR 3 R T A A5 L T
1B 2 7 FAGA b 25 T PR 1 o RS 463405

B8 Bl i1 Ca) JiE P (o) 458 495 422 B0 )
Fig. 8 (a) Original image and (b) damage extraction image of standard sample
P26 1 K000 T 0 o A v AR 2 A G 0 45 2R A - 0 PR A 55,2044 mm® L 3405 T i 0.43330 g 84403 X 45 4
I A BT DAGA B 97.3 00 . TS BE T LLGS B 22 ve g, 45 AL AL B A i AN 0.55 g, BURTE
R ET A A AR RN B SO R ST 0 B e A R Ak, AT LA A T A BT 4R A SO AR A
Al LR B LB 2% 4 B 0 R DO 7 BT A I L AR AT RE S SO I BT A0 Rl R A R DA
(A CE3LS i
1 IR A 540 0

Table 1 Damage measurement results at different locations

Position number Volume loss /mm® Mass loss /g
1 67.8052 0.5323
2 22.2279 0.1745
3 58.4361 0.4587
4 —58.9645 —0.4628
Sample 55.2044 0.4333
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