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Problem Derivation of fz=(z|¢)
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e Resampling factor estimation for tampering detection. 1.If z; is a visible sample, thus deterministic:

e Previous works, based on frequency analysis, present some
drawbacks:

1. For reliable results, a large amount of samples is needed. 2.If z; is the only sample between two original ones:

2. Presence of periodic patterns misleads the detectors.

3. Windowing effect impairs the performance when slight fz1x.x0.(ZiTrs Trg) = 11 (

transformations are employed.

inal samples:
Contributions

Theoretical analysis:

e Relying on the rounding operation applied after resam-
pling, an approximation of the likelihood function of the
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quantized resampled signal is obtained. q ®
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New method for resampling factor estimation: T
e Applicable to 1-D signals, piecewise linear interpolation 2
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and resampling factors larger than 1.
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e [ he three drawbacks of the frequency-based methods are
sorted out with the proposed estimator.
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Note: II(¢) denotes a rectangular pulse that is 1 if ¢t € |

fzix(zilTg) = (2 — xy).
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Performance analysis with synthetic signals

First-order autoregressive process, AR(1):

u(n) =w(n)+ pu(n —1).

e w(n) is Gaussian with zero mean and variance o3;,.

ex(n)=Qnx(u(n)) with A =1.
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3.If z; is one of several resampled values between two orig-
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| and 0 otherwise.
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Correct resampling factor estimation [%]
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Change of the sampling rate of a 1-D signal z(n) by a resampling factor ¢ = % > 1.

Mathematical formulation:

y(n) = Zx(k)h (n% B k) | 1. First sample zj is visible, so zy = . | | |
. L 2.From z; and its relation with x(, a feasible interval and Comparison with Popescu and Farid’s Method
the corresponding pdf are obtained for x;.

where h(t) with t € R represents the linear interpolation 3. From the range of x; and its relation with 25 and zs, Dataset for experimental validation:
filter: a feasible range is obtained for x, by intersecting two e “Music Genres" audio database [2].

g il <1 intervals and then the resulting pdf is computed. e 1000 uncompressed audio files.

—_ ] | ~ . . . . . . .
h(t) = < o 4.From the range of z, and its relation with 2, a teasible e 10 different music styles (blues, country, jazz, pop,...).
0, otherwise interval and pdf are obtained for xs.

The quantized version of the resampled signal y(n), denoted
by z(n), is expressed as
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Method Description with an Example (£ = 5/3)

5. After processing these L samples, the next sample is vis-
ible (i.e., 25 = x3), thus we can check if z; falls in the
obtained feasible range of xs.
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(b) Number of processed samples for different values of o7, as a function of &, for £ = %
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MLE: NI : e Generalize the idea to any interpolation filter.
g = arg max fz)=(z|§). : I ;ﬁ:/ — | e Extend this work to the 2-D case for testing images.
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The joint pdf fz=(2]£) can be obtained by processing all (b) Resulting pdf in Step 2. (c) Feasible interval for z».
the distinct and disjoint blocks of L samples from the vector ’ | | T | e Study the case with noisy observations and with & < 1.
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