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Weld defect detection method of ray image based on improved Faster RCNN

Luo Renze'>  Tang Xiang' Yu Hong” Li Huadu’
(1. School of Computer Science, Southwest Petroleum University, Chengdu 610500, China;2. School of Electrical

Engineering and Information, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Aiming at the issue of small target defect detection and multi-size defect detection in X-ray images, a weld
defect detection algorithm based on improved Faster RCNN is proposed. Firstly, the algorithm utilizes ResNet50 and
[eature pyramid network as the backbone network of Faster RCNN [or detecting delects ol dillerent sizes on multiple
feature maps. Then, the background subtraction layer is added before the backbone network to reduce the interference
of the image background on the small target defects. Then, the three-branch region proposal network layer refine the
predictions of candidate boxes in the original region proposal network layer, thereby reducing the number of candidate
boxes and optimizing the detection speed. Finally, the number of convolutional layers in the network is fine-tuned to
enhance the network’s feature extraction ability. The experimental results show that the improved network has a mean
average precision of 83.09% and a single image detection speed of 20.8 ms. Compared to the network before
improvement, the preset anchor boxes are increased by 10 779, and the mean average precision is increased by
19.43% , while the detection speed is only decreased by 3.1 ms. The improved network effectively improves the
detection effect of small target defects and multi-size defects while maintaining detection speed.
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x4 AEHREEFEHERLLG
iR [51] &k Atk RIGE M W 141 EL5A8
=453 17.317 8 16. 555 6 14.769 2 50. 811 3 22.560 0 11.804 9
Fe B 20.093 5 50.214 0 95. 487 2 150. 000 0 81.000 0 94.170 7
B/ Y 0.945 3 1.927 2 2.916 1 15.722 9 3.701 8 2.938 2

T o B A0 T3 2F — 20 4R A B A R RS B 2
TR 2 5 3ATRIEURE 3R 2 5B IUAT T RE Gk B R A
FERE L 2% KRGS BEHRE 4. 3% RIFAR
MRS R HE = 3. 01 0%,

e 3 T AR 0 R ARG DU R SR, s 5 R M [ 4R v
R s Sk I BE D A e A D R IE M. MR 3 ATLUE
AR SCE IR Gt B R T Y R SR B AT R A R R
82. 6% JEWIZ N 76. 47% ,mAP K 83.09%,

S o L W AR R i AT R T o 4 TR 5 b
87 /N RUH S B o AN ) R < i i 6 5L 7 T 4 4 3 M
B T 5k R U AR TR AR A B

(a) 5% (b) YOLOV3

(¢ ) JR#hFaster RCNN

3.6 REBNER

o 0 ) £ i R R TN G AE & T R A kR R L 15 F
E G ELANBIN LR, B 9 R ERBE 6 255G 0
&8 S, B A R 5 HE 09 T8 sXA a0 s Bk B , 1T B0 B B
ZEA A1 B AR IR R 1B JE ik B (round) | 2% JE 6k B (bar) |
AN A ik B (ot fused) | P4 1M1 1 5 Cconcave) | I 31 Bk B
(undercut) .8 G (crack) . MR 9 A DA FH H . PO Fh 4L
T P [T T 0 A8 3 28 A K1Y e I e 0 0 SR AT A AT L HL R
TR A BB DGR . AL B RFER. 2R
BN B0, AR BT > 4% SC R 4% ) 3X 2 B B B R Rl SR
BT,

(d) Faster RCNN (ResNet50/FPN) (e) &CES:

O Bk WA 0 ) 5 2R 5]

o 5 4 e B G /N B I L 22 RUST IR S BB S T

X5 B A% 18] B3, A 3%t Faster RCNN ) 2% 485 U 3 47 2kt oF
B e T (AR BE 8 AR R R F Bk G . R FPN 4544
FEA [ RN B RRAE R T30 AS [ /N Y R s 42 0 T B B
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% 46 & B F o

T #H XK

I AHERE S . SRS T BRI SO/ Gl B T B, 38
T—NMERBENEZ BT R T — S
SR . RN T AR W B A 3 B X A
2T A 2 X 5K ARG R R AE I R AR R . &
SCRUE , e ST I 46 9 mAP Sy 83. 09% L 4 3 B2 4 il
BB 27 20. 8 ms , EL AT 5 1 A 00 R B8 R0 A Y00 S B L BB A A
T X IR S EGOPEUE R A S, 5 g T AR
PSR AT — P 1R R SR A I A R . iR B A
R /N R R R A O A R ARG 1k

5% Lk
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