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Abstract

Aiming at the problems of low detection accuracy caused by few defect samples and inconsistent de-
fect target scale, an improved Attention-RPN small sample weld defect detection model was proposed
for the new energy battery pack shell. In this model, FPN multi-scale detection network and deep
Brownian distance covariance module are introduced to improve the classification of inter-class si-
milarity and improve the detection accuracy. The results show that the model has good robustness
and can improve the detection speed, and the detection accuracy can reach 94%. Based on the real
sample test, the model can be used in the detection of weld defects of new energy lithium batteries.
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Figure 1. Network structure diagram
1. MELEHE

3. Attention-RPN B A MUt g
3.1. ZERERNMLSE

o TR ER DR GEREE SR SEIRE 2 WA 5 X 0y, HAN sk KANRE LA, JRA [R50 — L8
FUBERS /N IR I 280 2R A, AEBUE L M2 T AR B = AN BURHIE L, 2 TR ERHE R B S E 2
PUGRFE, TR = X 28 B8 BE 2208 SCRFE, 110 22 RUBERFAE 67 B4 W 45 (FPN) - [T 51 I AT LAAT 2 1 i 5 A
EILE L A FIR BORRHE I, (540 B AR AE BIE QRIE REA B LT, B EZHER.

K 2 R AL e 7 B R A, R TR LRSS, H— Mo 2RGaed 24
B AR R RRAER, FREE I RE S AWK 5 AR R MK REERHIE B e G A 7R
i T B2 B S R AR T DA S R 1 SCHE SR 5 JE AR I BEAT LR, SRS R RrAE R 1]
RN RRE. Kk, SEREA R 7GR, R 2 0T AR AR A AR SR AR

SR [FIRFAE , BT LASE R 23 2K/ N I AR A T A, FRAE B — A 6@ 1 70 HFR DA S i i SURFAIE
[/ 7 /7
T | 2| predict

' )
.

Figure 2. Multi-scale feature pyramid network diagram
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Figure 3. Side plate weld
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Figure 4. Weld surface defect types (from left to right, defect types are Bad weld ending, bad weld starting,
weld trajectory deviation and weld pit)
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Table 1. Model parameter setting
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Figure 5. Detection result
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Table 3. Compare the results of different algorithms
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