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Lossless Coding of RGB Color Video
Using Variable Block-Size Adaptive Prediction

Abstract: This paper proposes a lossless coding scheme for color video in RGB 4:4:4 format. The scheme
utilizes multiple linear predictors designed for each color signal of each frame to exploit not only spatio
correlation, but also temporal and inter-color ones simultaneously. Moreover, they are adaptively selected at
each block of variable size. Simulation results indicate that the proposed scheme achieves 14%–31% better
coding performance than the lossless coding method based on High 4:4:4 profile of H.264/AVC video coding
standard.
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Time

t

t-1

Target MC-block

Reference MC-block

�
��

3 R

4

[9]

3.

3.1

MC 3

vi(i = 1, 2, 3)

H.264/AVC

0

[10]

vi vx

vy

R 3

MC 1©∼ 4©
MC 5©

v3 τ3

[11]

V = {vx(1), vx(2), · · · , vx(5)}
vx

�

Red Green

Target
MC

Block

Blue

4 B

�

5

Pr(vx|V ) ∝
|V |∑
j=1

wj · g(vx − vx(j)) (2)

wj

[10]

g()

Pr(vx|V ) 5 5

G B

MC

( 5 1©∼ 8©)

V = {vx(1), vx(2), · · · } (2)

wj

MC

3.2

2.1

( )

[12]

U(p0)
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Thm(1), Thm(2), · · · , Thm(15) 16

n ∈ {1, 2, · · · , 16}

U(p0)=

6∑
k=1

∣∣st(pk)−ŝt(pk)
∣∣

+

2∑
i=1

5∑
k=1

∣∣st−i(qk−1+vi)−ŝt−i(qk−1+vi)
∣∣
(3)

n

P (e |n) = cn·η(cn, σn)

2 Γ(1/cn)
·exp

{
−
∣∣η(cn, σn)·e

∣∣cn},
η(cn, σn) =

1

σn

√
Γ(3/cn)

Γ(1/cn)
, (4)

Γ(·) σn e cn

(

) 16 σn

Thm(1), Thm(2), · · · , Thm(15)

P (e|n)
cn

st(p0) 8

ŝt(p0) e = st(p0)− ŝt(p0)

256

Pr(e|ŝt(p0), n) (4)

e

[12]

L(e|ŝt(p0), n) = − log2 Pr(e|ŝt(p0), n) (5)

(5)

• am() bm(, ) cm(, )

• MC

• MC v1 v2 v3

τ3

•
• m

K0,K1, · · · ,K5

M

1 (bits/pel)

Image H.264

Truck train 8.472 8.593 10.408

Red leaves 10.843 10.859 12.957

Fountain 9.223 9.236 13.419

Studio concert 11.738 11.790 13.968

Woman at harbor 8.326 8.332 9.654

Colorful world 11.031 11.098 13.381

Average 9.939 9.972 12.298

2 Truck train (bits/frame)

812611.5 823589.8

13658.6 14095.4

18745.3 13915.5

5670.9 6235.9

2426.0 2473.32

Total 855852.5 863099.9

[13]

4.

ITE/ARIB

2 352×288

RGB 4:4:4 ( 8bit 25

) 1

8×8

H.264 H.264/AVC High

4:4:4 (IPBBB

6 CABAC )[14] R G B

Truck train

2 6

2

6

5.

RGB 4:4:4
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6 (Truck train R 7 )

3 MC

0.033bits/pel

H.264/AVC

13.7%–31.2%
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