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Detection of image region copy-move forgery using
radial harmonic Fourier moments

Qin Juan, Li Feng, Xiang Lingyun, Yin Changming
Changsha University of Science & Technology, Changsha 410114, China

Abstract: Most existing forgery detection algorithms have the weak robustness to post-processing operations of the copy-
move forgery regions. For the detection of image regions forged by copy-move, we propose a detection algorithm based on
radial harmonic Fourier moments in this paper. First, the detected image is divided into multiple overlapping blocks with
the same size. Second, radial harmonic Fourier moments of each block are extracted as a feature vector and all extracted
vectors are sorted. Last, the similar blocks are determined by a pre-established threshold, the error similar blocks are eli-
minated by using a threshold of the displacement vector, and the tampered region is located. Experimental results show that
the proposed algorithm deals well with various post-processing operations of image region copy-move forgery, including noise
addition, blurring, rotation, translation and so on. In addition, our algorithm has a better detection rate than that of HU
moment-based method.

Key words: image forensics; region copy-move tampering; forgery detection; radial harmonic Fourier moments
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Fig. 1  Detection of multiple regions copy-move

forgery with no post-processing manipulation
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Fig. 2 Detection of regions forgery with

rotation and flip manipulation
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Table 1 Detections with different

post-processing manipulation

B IX 3k ivallE FEDR
30 x30 0.999 7 0.094 6
JofEab 50 x 50 0.999 8 0.077 3
70 x70 0.9999 0.048 6
30 x30 0.9507 0.1333
=i R 50 x50 0.9679 0.0926
70 x 70 0.978 8 0. 066 5
| - .
0.999 ’/é—,
0.998 +
0.997 |
0.996
£ 0995
£ 0.904
0.993
0.992 —4+30%30]
0.991 | —6—50%50-
0.99 . . ——70X70
20 25 30 35 40

{F W Lk/dB
B3 BRER MR R A IR

Fig. 3  Detections rate under salt-pepper noise
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