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Image Complexity
Since image can be modeled as a region smooth
Markov Distribution. Correlation can be found in
neighborhood pixels. The difference between neigh-
borhood pixels can approximately reflect the texture
complexity of image. Considering an image I , Ii,j
represents the value of pixel (i, j), and Ii,j+1, Ii+1,j
represent the values of horizontal and vertical neigh-
borhood pixels of Ii,j, respectively. Then, the hori-
zontal and vertical differences can be defined as:

x = In − In+1 (1)
According to [10], the differences between neighbor-
hood pixels can be modeled as a random Generalized
Gaussian distribution (GGD) [11] variable with zero
mean. The definition of GGD is given by:

pα,β(x) = β

2αΓ(1/β)
exp(−(|x|

α
)2), (2)

α = σ

√√√√√Γ(1/β)
Γ(3/β)

, σ > 0, (3)

where the Γ is the gamma function:

Γ(z) =
∫ ∞

0
e−ttz−1dt, z > 0. (4)

Figure 1: (a) An image taken by camera Kodak-M1063. (b)
The image complexity of each patch.

Objective
We consider low-complexity image always contains
less content residual. Our objective is choosing low-
complexity patches of images to construct reference
SPN(patch-based SPN), and using patch-based SPN
to improve the accuracy for camera source identifica-
tion.
- patch-based SPN extraction as reference SPN,
- low complexity SPN extraction from test image,
-making correlation with corresponding reference
SPN.

Patch-based SPN
n images Ii(i = 1, 2, . . . , n) taken by camera c. The
procedure of constructing global reference PB SPN is
shown in Table Patch-based SPN Algorithm.For a fair
comparison, the basic SPN and MLE method men-
tioned above are respectively used as the method to
extract the reference SPN from the selected smooth
images. In the rest of paper, we call these two meth-
ods as PBB SPN and PBM SPN, respectively. Then,
these local reference SPN patches are combined to
obtain a large reference SPN.

Figure 2: The block diagram of patch-based SPN generation.

Patch-based SPN Algorithm

1) Divide image into patches as a size of 128× 128.
2) Calculate complexity parameter β of each patch.
3) Sorting according to the value of β.
4) Get local reference SPN by 50% minimum β.
5) Construct global reference SPN.

Experimental Studies
A total of 1050 images from 7 cameras, which come
from the “Dresden Image Dataset” [14], are consid-
ered. For all experiments, the reference SPN is ex-
tracted from 50 images, and the test images is a set
of 700 images, 100 images for each camera. For the
comparison purpose, Basic SPN method [4] and MLE
method [13] are employed as the baseline. In order to
conduct a fair comparison, we utilize the same corre-
lation criterions of the PCE, which is given by:

PCE(u) = ncc(Sperk, u)2

1
mn−|N |

∑
s/∈N ncc(s, u)2

= rxy2(0)
1

mn−|N |
∑
u/∈N rxy2(u)

(5)

Table 1 and Table 2 demonstrates the identification
accuracies of the proposed methods PBB and PBM
for each camera. We receive a better performance
compared with the baseline proposed in [4] and [13].

Simulation Studies
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Figure 3: Roc curves of Basic and PBB SPN for image size
256× 256.

0 0.02 0.04 0.06 0.08 0.1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

FPR

T
P

R

 

 

Patch−based SPN
Basic SPN

Figure 4: Roc curves of Basic and PBB SPN for image size
512× 512.

From Table 1, we can see a significant improvement
with an image size of 256 × 256 with an average
increase up to 8% in accuracy. For the size of 512×
512, the improvements reach 4%. Similar results can
be found in Table 2. ROC curves have been also used
in this paper to assess the performance of camera
source identification as well as the accuracy. We plot
the ROC curves for these four-groups comparisons,
as shown in Fig. 3-6.

Simulation Studies
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Figure 5: Roc curves of MLE and PBM SPN for image size
256× 256.
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Figure 6: Roc curves of MLE and PBM SPN for image size
512× 512.

Conclusion
A patch-based (PB) sensor pattern noise method was
proposed for camera source identification. Based on
the observation that the SPN extracted from the s-
mooth image regions has less image content residual,
the parameters of image complexity were estimated
for selecting the patches to construct the reference
SPN and extract the test SPN. Experimental result-
s demonstrated that the proposed approaches out-
perform two previously proposed sensor pattern noise
estimation methods.
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