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Abstract

With the continuous development of image manipulation techniques, copy-move forgery has be-
come increasingly diverse, posing new challenges to forgery detection and localization. To address
this issue, this paper proposes a copy-move image forgery detection method based on main density
peak clustering. The proposed method is built upon SIFT keypoints. By reducing the contrast
threshold and applying image scale normalization, the number of extracted keypoints is increased,
and a hierarchical feature matching strategy is adopted to obtain reliable keypoint correspond-
ences. On this basis, a main density peak clustering algorithm is introduced to adaptively group the
matched keypoints, effectively capturing the spatial structural relationships among them. Subse-
quently, affine transformation estimation combined with geometric consistency verification is em-
ployed to accurately localize copy-copy forged regions. Experimental results on the FAU and MICC-
F600 datasets demonstrate that the proposed method achieves stable and well-balanced perfor-
mance in terms of Precision, Recall, and F1. Both quantitative evaluations and visual comparisons
verify the effectiveness of the proposed method under different image resolutions and forgery sce-
narios.
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Figure 1. Framework of the proposed method
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Table 1. Precision, Recall and F1 (%) results on the FAU and MICC-F600 datasets
= 1. 7£ FAU BB MICC-F600 $#E55 _E#Y Precision, Recall, Fi(%)i&MEER

FAU MICC-F600
Methods
Precision Recall F1 Precision Recall F

Yang [13] 77.40 80.34 74.75 73.51 76.37 70.99

Lin [24] 83.08 82.33 80.47 80.35 78.28 77.52
Shao [25] 50.19 33.51 40.18 70.35 78.23 74.08
Weng [26] 33.09 81.19 42.54 30.87 80.27 40.36
proposed 88.77 86.49 85.47 88.50 80.45 82.34

M 1T LR, 78 FAU 2SR MICC-F600 i 4E I, AR SCJ77:7E Precision. Recall LK Fy =
TFEAR BRI F%F bl g1k, R B (R 1

7E FAU B4 I, AR SCJ778: 1 Precision. Recall F1 Fy 73 515 %] 88.77%-+86.49%F1 85.47%, 7E Precision
fabr b, MR Lin [24]5H 5.69%, FEASOH B ZEIEE xR B ARG r#slege /. 176
Recall #6845 F, FHECIRARI Lin [24]5 H 4.16%, 15 B AR S5V AE B 2 X 3gikar H 58 B T T R LB RS E
TEGREHRNR i b, BURARM Lin [24]@5 H 5%, R T AR SO ETEHER VS 58 B PE 2 [A) BE A% ORIFI N S5 1l
toFioRlE S

£ MICC-F600 ¥4 5 I, A7 [FFEIUS T BN ks i8R, Hoh Precision. Recall £ Fy 43
HIAE] 88.50%. 80.45%H1 82.34%. 1t Precision $845 I, HIXALHT Lin [24]5H 8.15%, F LA H LK
BEAF T AHRICEC R A B AAIHIRE J1 . 7E Recall f8b5 b, XHLH) Weng 26182 T 80.27%, A7
SE R, R & T VEAE B O X SR e ) 7 T DR LR KT o TELREHRAR Fi b, BURIRE) Lin [24]
EH 4.82%, I T ASCHTIELE Precision 5 Recall PiITE bk 2 [8] BE S 445 55 & FE A P14 .
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Figure 2. Visual comparison of copy-move forgery detection results obtained by different methods on the FAU and MICC-
F600 datasets. The first and second rows correspond to results on the FAU dataset, while the third and fourth rows correspond
to results on the MICC-F600 dataset. From left to right, each column shows the tampered image, the detection results of Yang
[13], Lin [24], Shao [25], Weng [26], and the proposed method, respectively. The rightmost column presents the corresponding
ground-truth image
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