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Abstract

A Study on Defect Detection in Cut Vegetables Using Images

ITO Yuzan

Commercially available cut salads are processed by cutting vegetables into ap-
propriate sizes and removing defective products before sale. This process is currently
performed manually, and automation remains a challenge. However, due to the low
occurrence of defects, methods based on unsupervised learning are being considered.

In this context, we focused on an anomaly detection method for visual inspection
called Patchcore. Patchcore utilizes a pre-trained training model and is capable of
learning and detecting anomalies with a dataset composed solely of normal images. It
has achieved state-of-the-art (SOTA) results on the MVTecAD dataset.

In our study, we based our approach on Patchcore, modifying the core-set sampling
component to use Principal Component Analysis (PCA), and changing the calculation of
proximity from Euclidean distance to Mahalanobis distance. These adjustments allowed

us to achieve a certain level of anomaly detection.

key words Patchcore anomaly detection Principal Component Analysis
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0.7 TIBUIRE ST 27-9, HHY LT 0.7 UM ZITS & e A HAHIZ o 7203, £
D, 0.7 IR ECEVWTES T, IR TERWRERE 2o 7.

# 5.4 FEBOUHERRH
HEgmREfE (1 #047=0)  patchcore REFIE

cabbage 10.7ss 36.6s
cable 0.16s 2.1s
bottle 10.7s 1.8s

5.2 &%

FRED, BEFIEDDH LIEE cabbage 7 — Xty MIEMTH L e ahroiz. L
L, SESSHD, TTERHPFEL 2. fle LT 5.21TRLEX S, HOREHE
DMBEEERE LTRHEIATLE->TWA. £, FRUEBICBWTH O A M X
NTLE- T34, RIALREOWENLETH 5.

TR M D EEHFER 60%DRHIRR S BV AUROC Zitik L7=BEH ¥ LTI 60% D
WHEYNC ) A XDRE SN, EHREL UTEBERRIEE R L2 2 2REEOHIEDTH
Ntz THhHreEZLNS. 2, MVTecAD F— Xt v MZBWTIRETFIED AUROC
D RD 5 T A & LTk cabbage 7 — & v MIIFEBROEFDE - TW 5 H MVTecAD
F—&ty MZIE 1 ROEBIZ 1 DOEFDANE > TWE., ZD%E, MVTecAD 7— &
ty MCHANTREESEMICR YD, ZhEERD AT 2 Z & TREEZHYICRFTE
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52 EH

D THBEEZBNS.

7272, AT TEERD I ZHY, KR 124970 oRHELZMS T 2 & CTitERHE
DOHIEEXK -7-. L» L, patchcore FiEXFEAOBBIRE BERELZHWa 7ty b
IV ESTHLLTED, ZORKRBVWTREFRZ a7y v YTV i
2%, AR TIXFERFENICGREDR MR e 2o 7203, IREFEEHOWIRHEEDHITRZ
FTRL, P12 1 DORBEZHIRL2BIca 7ty MY 7Y ¥ 208 & 3RS HE
WEATS 22T DIMRNBRRHEEOHIREITS Z e PR ZDTIEIRVLEE R .

¥z, =2V RE#E» O~ NS ) ERBERHICE X 72 Z £ T AUROC O LA LN
7. ThUE~AT 2 B REREA -2V v FEEREE B2 D, FEEMOMBEREFREZEZR T 2
72%, AUROC A ELEDTREVWALEZI SRS,
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+z=A
i’ afl

AW TIE, patchcore ZR—Z ¥ L, a7ty b ¥ 7Y U2 &k 2 REEHIRE TR
I, X AREEARC, aEOFREEEZ -2V v FEE» S~ T 2 B REREICE
HE2ZrTarR7EOFyRYOEREEZMET2HEE2MET L.

ZORER, HHRECROMEDBHR L2 EN G o7, L, HORHFEP, EOF
RY, BREPETEEL, SHEREICOVCTHENEE L. SHBRINSDOBEL, S X
LRDIEEN L BIETHEDH DL EZS.
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A B

RIRICAHEZ F D BITHD, 5ER, FRICEHT 2IEEZ LTV W0WREE
BERIIWZODL SR L BT T, 7, AMBRORIEZSI EZIFTLEE o, HH BE—
Bzt ic, FE BEEHERZICBOWTIREYR CREEWEEEESBILHL EITET.

— 24 —



SZ Xk

[1] Samet &: ”GANomaly: Semi-Supervised Anomaly Detection via Adversarial
Training”, In Asian Conference on Computer Vision, Springer, 2018

[2] Svante &”Principal component analysis” In Chemometrics and Intelligent Labora-
tory Systems , Volume 2, Issues 1-3,1987

[3] Karsten &: ”Towards Total Recall in Industrial Anomaly Detection”, In Computer
Vision and Pattern Recognition. 2022

[4] i D: "EAABF— b ra—XEHH LSy PEROANRBRIY, 5 28 [HlHE/H
TR Y L 152-29.2022

[5] Kaiming He &: ”"Deep Residual Learning for Image Recognition”, In Computer
Vision and Pattern Recognition.2015

[6] Pankaj &: ”Geometric Approximation via Coresets”, Combinatorial and Compu-
tational Geometry, 52, 11 2004.

[7] Michae 5: ”"Mvtec ad — a comprehensive real-world dataset for unsupervised
anomaly detection”, In Proceedings of the IEEE/CVF Conference on Computer
Vision and Pattern Recognition (CVPR), June 2019

[8] Paul &: ”Improving Unsupervised Defect Segmentation by Applying Structural
Similarity to Autoencoders”, Proceedings of the 14th International Joint Confer-
ence on Computer Vision, Imaging and Computer Graphics Theory and Applica-
tions, 2019

[9] Liron &: ”"Deep Nearest Neighbor Anomaly Detection”, CoRR, abs/2002.10445,

2020.

— 25 —



TR A

FEx:

Al

il

— 26 —



