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Abstract: The appearance inspection of the fuel pump regulator still adopts the manual visual inspection
method, which has the problems of low efficiency and unstable effect. Therefore, the research on surface defect
detection algorithms is carried out. A deep learning image registration model based on Lite-HRNet and a
surface defect detection algorithm based on an improved image difference method were proposed. Datasets are
made by using global and local image enhancement and fault simulation methods, and the model is trained in
an unsupervised manner. The experimental results show that the proposed image registration algorithm has
a faster inference speed, the time is about 1/3 of the traditional algorithm; the accuracy of the surface defect
detection algorithm is 97. 1%, and the false detection rate is 4.7%. In the actual detection environment of
changing light conditions, the algorithm still has good robustness and adaptability, which meets the requirements
of real-time and accuracy of surface defect detection of fuel pump regulators.
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Fig.1 Schematic diagram of image processing

T35 W& Bl G -5 b v S 0 T
A, BB S L TR A DR 2R 2 5 W BE E RO .
R, 76 R 5w i L ml b, % ] —Fp Sk R AR 101
FrR . FEEME A FEALAL BRI R Bk N 38 78 Ho
K%, WK 1Ce) .

o, MEMR T B M AR e, & % DeTone
ST FH A0 DY s BN M Sy v, R RS R
EHIE X I AT 44 S e inBEYLIE 3l , MR 5108 %
AT (AR B XT 72 A B B 6 [, LA it o 2 40 A8
e, BEAL, R TRRE ) B il B 6 R X T ]
FraE AR, nE 1(d) B, % B TR




588 il

(EVE 5 S NI S 4

2024 45 6 )

P2 £ G PR AR I s PR 45 2 T AR R B

o P Db PR AR B0 7 3k il 4 DI R il B ]
DASUS P45 B HE 28 S UL P, ASEADL L S2 Tl AG: DU
Yy R RS T, BRI B | S AE A A
ENESINEAIR

1.2 BEGEEHEZNE

P B TR T8 2 i (15 A 25 1a) x5, il
15 EMGFE AR R A bm 22 5 X W ARAL A, B . R
1553 PR A 22 N 2% (Lite-HRNet) 19 2 RS IEA
B FARH MR B 405 fn 4 R B, S Ar Hb R B =5
[ETE = SN /o= ] o A

HRNet A9 5 A< AR JE O/ 57 155 20 9 2% 10 R AE
K, IR T2 2R 08 R fl G R R o BRI
B BEEESPERN TS, HUALBEARRE 5
PR A, IFEARZR L TRS, Ll
FIHZ RERMGEE . ERREAZ AR, 8
o PR A — SE B HUR S BOR R T U, RS
Lite-HRNet, & 2 iR, 5] AT Shuffle block
R, IFAd 5 43 S )38 8 AU 3 K i A 7E /Y
IXTHER, BEES TIHHERCR, #0455 H
TR REZR S5

K2 Lite-HRNet/n &K
Fig.2 Schematic diagram of the Lite-HRNet

RO AJZ . TR 2 L, 584
K 3 s, Lite-HRNet BZ54 4 /N 457, S 4F
SHFAIE] H FRm T =, AU s o HE R 5]
M, AR B 22 MR, N4 A shHERR
AEGXTAEE T, JF22 2 BUR L BRI, 1

AR R, Gid—RIVZREHAL B, 2 i Hh it
OIPERI/INHERR A I e L R 1, 5 B IE
B 1o, TRDCHEAR , R AR E, SRR
LA . JCBEIR R I TR AR R PR 5 E
PRI Z A S BE 22 5%, AL D7 iR 22T
AR, DR

N _
Ilphmomclric7N2111(ID(11’) I(x:)) , (D
A N AR 5 To( ) o W 268 4 Y TR AE

78 R s Te(xe,) o FUAR MR AR B 2, (K
E{EO

———————

Backpropagation

W
S
X
o)
9]
X
(8}

. 512x512x1 |L|>\\
1 : 128x128x32 128x128x32 I

—L—y}—> Lite-HRNet —»{

=
>

Photometric
_______ loss

=)
¥}
X
2
9]
>3

63 PRRBLIE 4R

Fig. 3 Network model for image registration
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Fig. 6 Accuracy curves of training and validation
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Fig. 7 Flowchart of surface defect detection algorithm
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