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Enhanced Context Information Yolov4 _ tiny Algorithm for
PCB Defect Detection
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Abstract: : Aiming at the problems of low detection accuracy and slow speed in PCB defect detection. an enhanced context infor-

2. Department of telecommunications, Xi'an Jiaotong University, Xi'an

mation Yolov4d _ tiny algorithm for PCB defect detection is proposed. Firstly, the deep feature redundancy of feature extraction net-
work is optimized by Transformer coding unit to enhance the ability of network to capture the local feature information of the different
scales. Then, the shallow features are used to enhance the small target context information of the PCB defects and improve the repre-
sentation ability of the FPN network for small target defects. Finally, the attention mechanism is introduced to weight the effective
feature layer of feature extraction network output to strengthen the ability of target feature representation. The experimental results
show that the mean average precision (mAP) of the algorithm for overall defects is up to 98. 70% , which is 3. 12% higher than that

of the Yolov4 _ tiny, the accurate positioning and identification of PCB defects are realized, which meet the actual needs of industrial

testing.
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9 R W B RN A R B B O R 4 B B i ik AR 50,
HEALHR RNy 48, E T FH 0. 001, i R By B i AR ECh
50, HEARFIR/NN 24, 27 2) 225 0.000 1, S T EFF IR HE
R 5 b RoFE ML, FH K-means 538 55 %4 56 4
MEH BB 2K, BRES 76 X 76 FIE 2 WIS AE R~ K
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WHERS R [21, 22], [27, 14], [31, 28],

ST VAR R B R DU P RE L AR SCR R E AR 2B (Preci-
sion) . B (Recal) . HHEFHEE (mAP), A l Bf
] (Time) LAMAERIZHOMML (Size) 1ENIT-Hr$8 3t ik
PEAT I A 43 H7 . Precision, Recall fl mAP £ 2548 F5 A 31
AW/ I

L TP
Precision = TP + FP (13)
TP
Recall = TP - EN (14)
1
AP :JP(R)dR (15)
DIAP,
mAP = -~ (16)

K, TP, FP. FN 4350 IEREA BB E B %0. IEREAS
H UGB, OB A BI04 R . I H W0 Oy IE A
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F T 581 Transformer 4if5 ¥o0. Bt FPN W 4% LA
K CBAM % 3 Jy 455 He 43 51 % BF 42 8 i 19 482 7 5% 2R DA
Yolovd _ tiny S 5& fili 34 &1 X A SC T £ W 0 ek O 8 R AT
THRRSE R . 25 Rl AR I A 56 2 B0 B R I 45 3R s 24 A )
ML 25 RN 1 fiR.

£ 1 IR RE X SR %
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Yolov4_tiny 94.49 93.14 95.58
Yolov4_tiny + Transformer 95. 24 94. 50 96. 67
Yolov4_tiny + gt FPN 96.49 94. 39 97. 20
Yolov4_tiny +CBAM 95.01 93. 80 96. 20
ARk 97.22 | 97.20 | 98.70
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Yolov4d _ tiny & ¥ Precision #& F} 0.75%, Recall # F+
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