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Online vibration crack detection algorithm based on computer vision

Ding Weili
( Yanshan University, Qinhuangdao 066004 ,China)

Ren Tianci Tan Weimin  Wang Wenfeng

Abstract: The quality inspection of metal parts is a labor-intensive work. Generally, fatigue test is used to evaluate the quality of metal
parts and the basis for accurate evaluation of the quality of metal parts, which can guide the design of reasonable mechanical structure
and effectively reduce safety accidents and economic losses. In order to quickly screen qualified metal parts with strong vibration
resistance, an online detection algorithm of vibration fatigue crack based on computer vision is proposed for metal parts with rapid
vibration in fatigue test. Firstly, the displacement and motion blur caused by vibration are eliminated based on the front and rear frame
alignment method, and then the surface changes of parts are detected by the inter frame difference method. Finally, the crack shape and
length parameters are obtained by the segmentation algorithm according to the texture and geometric characteristics of the crack. The
experimental results show that compared with the crack detection algorithm under static conditions, the proposed algorithm can
automatically obtain the location, length and shape of parts’ cracks without stopping the shaking table, and record the crack propagation
process, which can greatly improve the work efficiency of vibration crack detection.

Keywords : crack detection; fatigue crack; vibration table; computer vision; online monitoring
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2. while True do

3. Eliminating vibration and select K,
4 Detecting crack

5 if find crack then

6: Segmentating crack

7 if true crack then

8. 1<—1+1

9. Calculation of crack length L, [i]
10. if reach alarm value then
11 Save L, [ 1]

12 break

13 else

14. Save L, [i]

15. continue

16. end if

17. end if

18. end if
19. end while
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Fig. 8 Crack segmentation results
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Table 1 Fatigue crack detection index under

shaking table environment (%)
P E R M
92.59 7.41 96. 15 3.85

LU B i 45 R N 3R 2 PR 7E R B0K B 5 5
W Sl K B (AR AL B S B R 0 SRR R
A PSR B4 AR 5 B0 TSRS, 195 B 490 40 1) 2L
M A AL R SO IR AT 2 R ECE 2, Rl i K 7
A ST LE 3 A JLATRAE 25 B Dh 2480 T A 3 e &

YL A R R BUE R L S B R A R B B
TETEN B Be 25 % 18 4 FIRRAE 4 iR AF i 3 AL R
PEOE H, 7ERINAS R 25 K ad | L ESL bR
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Table 2 Accuracy of fatigue crack length measurement

algorithm in shaking table environment

L/ pixel Lopewure/ Pie] 5/%

49.31 42. 68 13.45
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Fig.9 Comparison of length measured by positive

sample algorithm and actual crack length
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Table 3 Eliminating the influence of vibration

displacement on crack detection results (%)
(RN P E R M
RALHH 73.52 26.47 84. 61 15.38
THERE SN 92.59 7.40 96. 15 3.84
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Table 4 Influence of limited detection range

on crack detection results (%)
P E R M
AAbHE 86. 20 13.79 9. 15 3.84
R 5 7 Rl 92.59 7.40 96. 15 3.84
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Fig. 10  Comparison before and after removing

background interference of shaking table
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Table 5 Effect of removing “black area”

on crack detection results (%)
BT P E R M
AabH 73.52 26. 47 96. 15 3.84
PN 92.59 7.40 9. 15 3.84

LT 2 BRASCR AP 11 B, B BRI T8 XU
sr@ARic, R IS RERFCR N 12 Bros, KERIY T

PR ILIE P ARIC , SCHAE RERACR INIE 13 FoR , ZBR
E‘J?ﬁl&ﬁﬁﬁ%ﬁ%ﬂiﬁiﬂ

LRIETL
FHER o

R

() FEAI (b) A2 (o) B3
(a) Sample 1 (b) Sample 2 (¢) Sample 3
B LT R BRECR
Fig. 11 Effect picture of circular hole interference removal
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Fig. 12 Effect picture of scratch and dirt Removal
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Fig. 13 Effect drawing of joint removal
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Table 6 Influence of candidate region of extended

crack on the calculation of crack length

DR L, ../ pixel L easure” PixEL 8/ %
FAL B 49. 31 38.33 22.27
B ARG X A, 49. 31 42. 68 13.45
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Fig. 14 Pre-selected area of expanded crack
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Table 7 Effect of texture features on

crack length calculation

RRREN L.../ pixel L, casure” Pixel 5/ %
(UK BE A A 49. 31 27.13 44.98
(GRS FRAE 49.31 56.98 15.54
A P AR 49.31 33.46 32.13
L5 A FRIE 49.31 42.68 13.45
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Fig. 15 Contrast map before and after texture feature filtering

(a) BEARI
(a) Sample 1

(c) FEA3
(¢) Sample 3

55 6 LGN H A TR X T LR I B e, F
2 8 SCUGEEIRAT A, S UE AP BR L R T T O IR AR
I LR 25 2 Wl 9 B S 8, 1 FES TR 465 ) 19 A Jc 3 (i
AAZERE K YRR S B X T, (45 24 S Il i) e A 2%
FRET 3.31%,
®8  BGUIGE X T ELLE T 200

Table 8 Influence of crack verification on crack detection

(%)
PerEor= P E R M
A b3 89. 28 10.71 96. 15 3.84
HLBUE 92.59 7. 40 9. 15 3.84
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Fig. 16  Comparison of crack before and after verification
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