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Abstract

The lack of sufficient defect samples in training will make it difficult to develop supervised deep
learning detection methods, and common unsupervised defect detection methods face problems
such as insufficient accuracy and low efficiency. We propose an image reconstruction and defect
detection method based on broad learning, which improves the broad learning system to make it
achieves the ability to reconstruct the complete image, and determine the defects in the test image
by comparing it with the reconstructed image. The experimental results show that the proposed
method has good reconstruction accuracy and better effect in BTAD dataset. The average training
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time of the model is about 325 s, and the running speed reaches 60 frames per second, which is
better than common deep learning detection methods and can basically meet the needs of real-time
detection.

Keywords

Defect Detection, Broad Learning System, Image Reconstruction, Unsupervised Learning

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BEE NAVEREACT BB, T 30 7 R I ZOR AR P 3R . ART, 677 9 A AR 7 i
FErf, AR Z R EU™ R PSR AR S5 1 R, BE— DR f R S A AR, i, T
J it B AR P AR AR oS P AT R ISR A I . AE R, PR IR SR SR TR R RN TR 52k
R iR, XA AMERE RN SAT HAS IR, Jeikin 2 U B AL e, Ah, A
TR A BRI ENE, 2O R R 2 IR T BUR S 8. SULAE, R4 R REL I AR,
AT SN ) B Sh ARSI VEAEAS BEA R B DL 32 N A DN 7 i e LEAUL Y

FI R0 H P ARSI 7 95 2 B0 93 T T TARIE RIS 52 ) 50 DL RIR BE 2 1 7 ik AR — BB 22 LR T
FLRFAERIT 9, T EE N IAE ™ i R 5 DX 8 b SRR B RFAE R i o FH 2 - 2 e U 1 7 2 25t
ARO[ JLEESR,  BE TR ST SRR AT S0 AR SR B A I USRS 1 LLBr IRCR (2] (3], X4y
IEAEAZE I IO B T RE B 3h 2 51 R P B RO BCE 20 A, ROKSR T TRl s B S5 2 . 8T, H
K 2 SO BE 2 IR 7 o A7 B 2 ), X R 7 2R R B I Bl R I i, &
WTEE R AFEFAE o AHRAE SRR A R R TR, 7 i PR SR T R 2 08 2 JE i T Ay — i, FRATAR A
ARG IOBRIERE i, 53— T, BATERABREE RIS ISRl AR, X2 TR 2 T A IR A ST (A
JREAMECLHEAT o DAL, BT JE MBS ) v R REAS I ) 7 VR AE I R AR 2 3 1 T (K9

AR, T RME MM IES R T EN. i, B 3hgnigEs DL A O T R 44
PR — B A PR ERE IR 17 R [4] [5] I EETHEAR R T B (1, AN ZRd R R 2R M L H A,
A PSR OR S S IEHAEA BORFAE, 2 7 IUCE B, AR 38 F AS BEAR 47 (10 A B R ST A R 38 20 2 v
TR E M A ST I B, R Jm e A R EAA AT 2 R PR T R ZE Al T DUACER
TGRRE,  ZEMEBOR A0 I8 R W — XA AR SR . A IR LT R RES S — E ORCR, (HRE A
TRRS AR AR, I8 & T BB IRS BEAN s S 1)l Xk, 7 DL B 22 3 e i i) R 2 /=
Kok BE AN 2% N 5 2 BOR IR R R PERE, 1 T R M 28 454 UL BRI S O & 3 B R
R AT I TRl G, 320 51 A T 5 KK B 4% AL

2. FHEERMT
2.1. ETEGEZSERBENSE

A I LA K A Th RE I A 42 I 2% RE S SRS N LS B 0 MG, IR e 4 — M Bl D A
(AE)B A R P 45 (GAN) J FL 5% b ek SV 41 R AE 7E 454 E B0 NP5y : i 2s MR e,

DOI: 10.12677/csa.2023.133057 580 HENLIRE 55


https://doi.org/10.12677/csa.2023.133057
http://creativecommons.org/licenses/by/4.0/

KR

Horh gmhd 88 FH T 5 S N FEAR BVRE TR B B — NBE R 0], MRS 280 s DB AE 1) B A8 S
JRAG I 4ERE, FEIX AN iS5 R i AR o] DUd IR 2 TURE B 25T AE BRI 7 i B 2 ZE I
Ry R NI 2 IEE R BRI AL 2 S B BRI, BT ) K i (%) X S AL g 5
ST IR X8, 5 faidak Xy b N B S B R A 22 5, AT A ] DAER HE AR A AR SR B 1 X
B2, FiHM) AE RMEMAT S PR N ERTS, AEEREERGZ LDERHTTE R, MXAT a6
TRERR R 0l H R A 1 7 B 22 0 HE 2L . Youkachen 55 A [6]42 A H &1 H 2h 45 25 (CAE) K 58 1 Tk & )
HEARSS, i = RGN BUR 4B T 3T BiAk, 2R T W Z RIFE SR A X A E I 22 57
el i o] B R AN R, UM LA R TR G . Collin S8 A [714&H 1 — Fhikid i 42 1)
H a2 440, FENGRBY Bl N R G e P Y, DU ey 3 R ) T T o

FET GAN (AR 77 v 1) 32 R 27 ST B b R B8R 40 A1, R A ORRALA P LB 40 i L2 15
JEUGIEIT JFUR IR . GAN TES5 ) b4 A A AR 45, AR Bt R 72 S AAE A v B 25 = B 8008 o A
A OB I BEIR, S8 S JE I ) 0 W A BRI AR, B AT R AN SR, AR AR R e
NEG . Frbh, BT BEHRAE A U 7 R AE DRI AU AN B s i Al i e A, ENNR R 2 5 3h i)
R S e DI B 2 A, R XA O IR B IXIE, R Zad X LA R BRSO\ G 2 TR 2
ST LR B EMG hE 5 5 % . Venkataramanan 25 A [8]42H T — A B 51 S1E R B AN Bk
VAE, BiEE AR TEE P RIEE X, REH - MEERERALTERFE R WA E. Schlegl %A
[O1EJefett 7N H GAN REALRT . ZERREEREERMEHLE S, B irid s DU EB
PO AT VR, 4550 th BE % B8 47 A U 30 B 2% S0 B0 B EH 0 A o [RIRERG,  — SR F ik TR A0 AR e AR
X Tl 2 Tk fe AT 7RI 10]

2.2. ETHHERNAMEN TS %

T RFAE SR H ARG DU 77925 5 BRI Y IR WP AS 5 5 W R A 2 TRV AIE 9 22 SR SR N, e 5 IE
FEAS R AL Ry B 2 (8] (R R, AR B K/ INR BV IEH 5 5 FEAS . Deep SVDD [ 11148 FHIRE
M2 2% KA SVDD LR, B I UIZR— NP2, AT BE KPR IE 5 Hodh S B AE A ) 9 B — A
FEERR b, FERRAEZ M S #diE . Patch SVDD [ 12177 00 BUGALNIGT 73 # 2 A~/ NER B,
SRJE IR 65 &5 K S5 A AR AR /S BB SR 31— R i MU A TR D 2 TR B SR, B A
1/ FG S IR H R/ EHR SR B BB, IS/ EHR Bt aT AN e 9 52 1

3. K&
3.1. BTEGER BLS %

TE LA ] R GUBLS) [13]72 — MR AHRHE S STHESS, e i RUBORIE T BE AL A 2 o B0 e 22 ) 4%
(RVFLNN), A FH 515 5 2 545 58 57 202 B X RVFLNN B J5URHI N 2 5 0 R 7 2, (1SR A e
PR IUEI T 2 AR IE . BLS [ H AR A& 2% SIS BN 5 i Hh REAC Z IR B ™, B2 e i AU
W FoREN S AR A Z IR T EROC R SRR SR R S AR A B VR S B E T Is
LA ROAF B o B DL, BRATEEUIZREY BORE AR S SREAIOREA /R 222 3] H A, (AR T LA 2
IEFREA R BE R AR B, I At 2 MR AR 27 50 1 (0 T AR 0 1 P 5 T E ) ) P S AU
NG e BoRUE, AU AEIZRRT B ST IR H R, AR BORE U X AR A S e A (1 B 1

N TG BLS W24 52 ] B 2 1 TE A5 I, AT 1 — AN B R BEATLAE B R S A5 2R ) A i
73, SRS H R R S A R RT DO LR R Rk . i P 1 s R AT ECE R BLS P28 S5 4 o

DOI: 10.12677/csa.2023.133057 581 MR 5 R


https://doi.org/10.12677/csa.2023.133057

e

{} BE5ETT R

T, + ) val, 1— >

0

HIAX

Figure 1. The improved network structure of BLS
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Figure 2. Image reconstruction results on the MNIST dataset
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Table 1. Comparison of reconstruction accuracy on MNIST datasets (SSIM)
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Figure 3. Reconstruction and detection results on the BTAD dataset
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Table 2. Comparison of image-level Anomaly Detection Performance on BTAD Data Set (AUROC)
% 2. BTAD ##E&E L EGRF B1MNMEEELLAI(AUROC)

VT-ADL Patch SVDD MSPBR [15] KL
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