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[1] Akc ,ay, Samet and Atapour-Abarghouei, Amir and Breckon, Toby P, "Skip-ganomaly: Skip connected and adversarially trained encoder-decoder anomaly detection,”
2019 International Joint Conference on Neural Networks (IJCNN), IEEE, pp. 1-8, 2019.
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Gradient Magnitude Similarity (GMS) [1] Z AL\ -SHEELZEZEHMO&EH

1.G(x) = \/(x «pe)? + (o * py)Z,G(J?) = \/(55 * )2 + (X py)z

_ 26(0)G6(R) +c
G2+ G6R)?2 +c

4
1
2. GMS(x, %) 3.RE(x,%) = 1 — Zz GMS(x,, %))
=1

Dx, Py: Prewitt filters, * :convolution, ¢ : constant

LT LT

Abnormal test sample Prediction Anomaly map: MSE Anomaly map: GMSD

[1] Xue, Wufeng, et al. "Gradient magnitude similarity deviation: A highly efficient perceptual image quality index." IEEE Transactions on Image Processing vol. 23.2 pp. 684-695, 2013
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QUANTITATIVE RESULTS OF DIFFERENT METHODS FOR LIVER LESION
DETECTION. THE BEST RESULTS ARE HIGHLIGHTED IN BOLD.

Methods LiTS Private
AUC AP AUC AP

f-AnoGAN [46] 0.607 0.734 0.610 0.741
GMVAE [47] 0.662 0.777 0.659 0.773
GANomaly [12] 0.618 0.753 0.610 0.747
Skip-GANomaly [13]  0.652 0.773 0.657 0.779
RIAD [48] 0.624 0.716 0.623 0.705
MNAD [20] 0.637 0.755 0.624 0.716
MemAE [19] 0.642 0.726 0.638 0.707
CutPaste [49] 0.657 0.799 0.649 0.762
AnoVAEGAN [50] 0.631 0.724 0.627 0.698

Proposed 0.867 0.937 0.855 0.921
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(a) Abnormal images

Experiments

(b) Global attention maps (c) Local attention maps (d) Lesion maské
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Experiments

Method +UNetD | +RE_ ;ysp | GA |L | AUC (MSE) | AUC (RE,.cusp)
s

BL1 0.587 0.596

BL2 v 0.791 0.833

BL3 v v 0.815 0.841

BL4 v v 0.807 0.847

BL5 v v v 0.831 0.865

BL6 v 4 4 v 0.857 0.891

BL7 4 4 v v'0.889 0.905

BL8 v v v v v 0.901 0.913

The network structure is the same as the weakly supervised learning method.
The results are close to the weakly supervised learning method (MSE: 0.825,
mGMSD: 0.867).



Experiments

Comparison of the proposed method with the state-of-the-art
methods on liver lesion detection.

Public (LiTS) Private AUC
AUC

f-AnoGAN [13] 0.612 0.593
Skip-GANomaly [14] 0.656 0.637
MemAE [15] 0.668 0.676
MNAD [16] 0.659 0.644
AnoVAEGAN [32] 0.633 0.615
CutPaste [62] 0.677 0.678
ULDP [27] 0.865 0.846
Proposed 0.913 0.909

The AUC value is equivalent to the probability that a randomly chosen positive example is ranked higher than
a randomly chosen negative example. [1]

[1] Fawcett T. An introduction to ROC analysis[J]. Pattern recognition letters, 2006, 27(8): 861-874.
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