MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
[doi: 10.15888/j.cnki.csa.010089] [CSTR: 32024.14.csa.010089] http://www.c-s-a.org.cn
O R 27 B AT W I AL A Tel: +86-10-62661041

= =B og 3y Bt > bt =
KT &£/ BT sE e RERS
TAN

R ®
XIGEA, AR, R MIER, VBT, MR
'R TR R S HEE R, /RN 350118)
MR T AR KBRS IR 5 N 4R B 5 Sz 06 =, AR 350118)
ORI 2ERE THENLS KBRS, &M 350121)
SHITT 2B AR A 15 BACE S B Ae i 5 SR =, FE M 350121)
SCREMI R B8 SEEE R W R AMEE, F& M 350001)
IS AR AE, E-mail: tangzy84@126.com; 254 5, E-mail: fzulzytdq@126.com
B O ars R S B W R, L MRI EHMEH E 35 5 R T3 TFH2 W R Fjkdz 5 A4 0 B &

BB TR O A AR A L A AO SLAS I E D BRAG ), AR T — MR T E R A RS
B 22 PRy S AR IR G e B T A e S R . BT, B e B N OAZ T 5 (CKA) Bk AR R E d i 43,
B BANHERHME TUR A R P B A5 8. R, B il G £ 70 30 B ga D 38 % 25 19— 20 B X 58, 78 Tohe v 17
WU VE N 20 SR 5y, A Rl S N U 30T B S ek PR PR S RS PR, R A P 285 v 5 ) N A xet LA 2k, BASCR
EH 5 R AR 2 (8] 1 X 4368 /0. &5, KX BORAR, B ORI 2k 5 HEBR I FE — 5%, AR S e . R
SEEGUERH, B3 7 VELE AFFRTFINE MR A MR 208548 B HUS 700 5 ARG DU AE A 22 A0 R 4 1 5 3k v 1b g
Hp, 7E PICAL. PMU J BTM ¥ 45 L, WG 2 AUC 43515 2] 84.00%-+ 89.20% F1 89.50%, AP {8 43 )ik 2
82.5%-. 87.00% # 88.80%, LT A F i J7iE.

KA S /S R SR A

GRS 2N, JH A, B AT L VI 2 B TSR Pl R A D S5 3 22 T i 510 e 3 A M. v SEMLAR SERL . ittp://www.c-s-a.
org.cn/1003-3254/10089.html

Prostate Cancer Anomaly Detection Based on Ensemble Autoencoder and Pseudo-anomaly
Generation

LIU Ling-Jie"?, TANG Zheng-Yi"?, ZENG Kun™, LIN Qing-Hua"?, XU Qing-Jiang’, LI Zuo-Yong™"

'(School of Computer Science and Mathematics, Fujian University of Technology, Fuzhou 350118, China)

*(Fujian Provincial Key Laboratory of Big Data Mining and Applications, Fujian University of Technology, Fuzhou 350118, China)
*(School of Computer and Data Science, Minjiang University, Fuzhou 350121, China)

*(Fujian Provincial Key Laboratory of Information Processing and Intelligent Control, Minjiang University, Fuzhou 350121, China)
*(Department of Urology, Fuzhou University Affiliated Provincial Hospital, Fuzhou 350001, China)

Abstract: Prostate cancer is a common malignant tumor among men, and the automatic anomaly detection of its MRI
images is crucial for improving diagnostic efficiency and reducing doctors’ workload. To address the problem that
existing methods rely on large amounts of labeled data and have limited ability to detect subtle lesions, this paper
proposes an unsupervised prostate cancer anomaly detection method based on ensemble autoencoders (EAE) and residual-
based pseudo-anomaly generation. Specifically, an EAE with centered kernel alignment (CKA) loss is first introduced to
suppress feature redundancy and produce diverse reconstruction results. Secondly, by integrating the consensus high-

response regions from the multi-branch EAE, anatomically constrained perturbations are injected in the condition of no
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manual labels to generate pseudo-anomaly samples that more closely resemble real lesions, all without manual labels.

Furthermore, a frequency-domain contrastive loss is introduced in the detection network to enhance the ability to

distinguish between normal and anomaly samples in the frequency domain space. Finally, a two-stage process is adopted

to maintain consistency between training and inference, thus improving model robustness. Extensive experiments show

that the proposed method yields superior detection accuracy and generalization ability on public prostate MRI and brain
MRI datasets. Specifically, on datasets such as PICAI, PMU and BTM, the image-level AUC reaches 84.00%, 89.20%,
and 89.50% respectively, and the AP values are 82.5%, 87.00%, and 88.80% respectively, outperforming current state-of-

the-art methods.

Key words: anomaly detection; prostate cancer (PCa); ensemble model; synthetic data
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