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Blind detection of image splicing based on visual attention model
and extended hidden Markov model
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Abstract: In order to improve the detection accuracy of spliced images, a new blind detection based on
the Visual Attention Model (VAM) was proposed in this study. First, the Edge Conspicuous Map
(ECM) is created by an improved Order Statistics Filter (OSF) based nonlinear filtering approach;
then, the ECM fixations are extracted by VAM, and the fixations on the boundaries are located by
conspicuous edge positioning method, accordingly the key feature fragments are captured. Second,
the Extended Hidden Markov Model (E-HMM ) features are extracted from each wavelet
reconstructed image of Cr channel of the fragments, and their dimensions are reduced by SVM-RFE.
Finally, the above features are trained and classified using SVM, by which the spliced images can be

identified from the natural ones. The experimental results show that, when testing on the Columbia
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image splicing detection dataset, the detection accuracy of the proposed method is 96. 32 %.

Key words: computer application; blind identification;image splicing; visual attention model; extended

hidden Markov model
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Fig. 1 Workflow of the proposed algorithm
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based on VAM
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Fig. 5 Five extracted key feature fragments
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Table 1 Experiment results of the proposed approach
of Y,Cb and Cr channels
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Table 2 Experiment results of the proposed approach
with different threshold T

ST 4 a TP/ % TN/ % Accuracy/ %

50 90. 33 92.23 91. 30

2 100 90. 97 92.90 91.93
150 92. 46 93. 44 92. 96

50 93. 80 94.03 93.91

3 100 92. 89 95.78 94. 32
150 93. 37 96. 06 94. 69

50 93.52 95. 57 94. 54

4 100 94. 54 96. 90 95.75
150 93. 96 96. 96 95.47

M2 2 BB AT, 2 T=4 i, AR SCE B
W fe . R T=2 8% T=3 il
FEWAE B B, A A RO A I
HERNFEEZEN, T=2 8(#F T=3 SH S
B TS5 B B g v A R Y R AR Sk B
T=14,

(3) BIMG SC BERRAE i B k19 25 B

B0 A Besie i VAM 42 IR 3% 0 4 1%
BB A 2 d T 4 BRI AT
P (0 RRAIE 11 o A B 2, A RORG B L (FL 2 AH R A
FACH B I X T PR AR, R B B
Z o M B AN TE PR A B S Ol . TR, 3%
W Cr I, B T B 4 R 5 3E K [ 4 A BOnt A
SCREIE R, ST A5 RNk 3 TR

M 3 BTN . Y k=3 I, IF A 43 4R L
EUG T PRE2 B0 B A5 ST 1 3 A BN 8
529 k=5 W, BT ik {5 B 2 B o f 5 3 4y
AR PF B BR R B X AR T B N 2 4
T B Cln 7 AE 25 ) X Bk B 158 5 2 i o AR R
2. Y k=4 BRI IRE] T 96.32%.



£ 452 - Sk ok ¥ %

(T % )

% 44 A

x3 AEPREB kXNAXTEENF N
Table 3 Experiment results of the proposed approach
with different fragment k

SRR 4B a TP/ % TN/ % Accuracy/ %

50 93. 88 97.53 95. 70

3 100 94. 41 97.75 96. 10
150 95. 39 96. 46 95.93
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4 100 94. 89 97.76 96. 32
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50 93.52 95. 57 94. 54

5 100 94. 54 96. 90 95. 75
150 93.96 96. 96 95.47
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Fig. 6 The ROC curves of different feature vectors
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Table 4 Comparison between the proposed approach and

the method in reference [ 3]
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Table 5 Comparison between the proposed approach
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