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In this paper, we proposed a perceptual video coding (PVC) scheme with visual
saliency modulated Just Noticeable Distortion (JND) model to suppress the DCT
coefficient without resulting in noteworthy subjective quality degradation. It is known
that the visual attention mechanism of the human brain can enhance or re-duce visual
sensitivity, which means visual attention has modulatory effects on JND thresholds.
The proposed DCT-domain JND model includes three effect factors CSF, LM and
CM. In addition, the TU-wise saliency map is introduced to modulate JND model.
The proposed VS-JND model can be described as:

Tvs−jnd (k,N, i, j) = Tbasic(k,N, i, j) · Flum(k,N, i, j) · Fcon(k,N, i, j) · Fvs (k,N) (1)

where k is the block index, N denotes the block size. Fvs(·) is the modulation factor
of visual saliency. Tbasic(·) is the CSF model. Flum(·) and Fcon(·) state the luminance
adaptation masking (LM) factor and contrast masking (CM) factor, respectively.

By designing CSF, LM and CM module with non-linear modulation by saliency
map, the proposed VS-JND model is integrated in HEVC to suppress the transform
coefficient till the distortion is captured by human eyes. The VS-JND threshold
obtained for each coefficient is marked as Γ(i, j) and the coefficient suppressed by
proposed VS-JND threshold is expressed as:

|Ĉ(i, j)| =
⎧⎨
⎩

0, |C(i, j)| − Γ(i, j) ≤ 0

|C(i, j)| − κ · Γ(i, j), otherwise
(2)

where Ĉ(i, j) is the suppressed transform coefficient. κ is introduced to adjust VS-
JND threshold, which can be valued as 0, 1 and 2. κ is determined by distortion level
Dist(κ) , which is defined as:

Dist(κ)=
1

N
·
⎛
⎝ ∑

C(i,j)∈TUk

d(i, j)2

⎞
⎠

1/2

, d(i, j) =
|C(i, j)−Q−1(Q(Ĉ(i, j)))|

κ · Γ(i, j) (3)

The experimental results show that the PVC scheme with the proposed VS-JND
model can save bit rates up to 35.58% in high bit rates case and 8.23% on average
with the similar subjective quality compared with that of HEVC software reference
code HM 16.12.
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