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ABSTRACT

In this work, we propose a novel bit allocation method that is to minimize overall distortions subject to the bit
rate constraint. We partition the original bit allocation problem into ‘macroblock level bit allocation’ problems that
can be solved by conventional Lagrangian multiplier methods and a ‘frame level bit allocation’ problem. To tackle
the frame level problem, ‘two-phase optimization’ algorithm is used with inter-frame dependency model. While the
existing approaches are almost impossible to find the macroblock-unit result for the moving picture coding system
due to high computational complexity, the proposed algorithm can drastically reduce the computational loads by
the problem partitioning and can obtain the result close to the optimal solution.

Because the optimally allocated results can be used as a benchmark for bit allocation methods, the upper per-
formance limit, or a basis for approximation method development, we expect that the proposed algorithm can be

very useful for the bit allocation related works.
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Table 1. Input images for the performance test of approx-
imation method
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= AFE
AR | =AY 100 / 160
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| 40/ 100

L L . L
100 110 120 130 140 150 160
Frame Number

(a) Mother & Daughter %4te] 2%

2) o] gES YA 29A HAH el zriglea I
Aoz AMgsE YER U Y.
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Frame Number

(b) Foreman g/}e] A%

=

08 3. AP S 2A18E sk A a23A % A
o %993 5 v
A2 ) B A9, AL BAE @ A9
Fig. 3 The rcconstructed image quality test for the approx-
imation method.
(solid lincs: not-approximated case, dashed lines: ap-
proximated case)

B 2. HESY o i Eel el BF PSNR vl
Table 2. The comparison of average PSNR results between
approximated case and not-approximated case.

R S N AT

JLLH e 4 A5
Mother & Daughter 34.272 dB 34215 dB
Foreman 31.368 dB 31.216 dB
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Table 3. Input images for the performance comparison
between the approximated proposed method
and TMN6 method.
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qE &= 40 Kbps | 25 Kbps | 35 Kbps
5 10 15
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2 m49 ! i /
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PSNR

2 H H ) L 2
1 21 4“1 61 81 101 w2
Frame Number

(a) Coast Guard g4 %

36 T T T T T T v—

PSNR

ab

20 L H L L L L : H
13 43 73 103 133 163 193 223 253 263
Frame Number

(b) Hall Monitor g4}2] A%

35
Appmnmlld Prvwﬂl M:!hod ——
: TMNS Method ~:----
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: : H H ! i :
2z 2 4 62 8 102 122 W2 18 18
Frame Number

(¢) News 739} 4%

23 4. A<t A E I TMN6 @ v EYDEe] A
T 54 934 A
(24 A 2413 g, A TMNG )

Fig. 4 The reconstructed image quality comparison between
the proposed approximation method and TMNG6
method.

(solid lines: proposed approximation method, da-
shed lines: TMN6 method)
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E 4. A 243 i TMNeol| o7 HE@de] 3¢
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Table 4. The comparison of average PSNR results bet-
ween the proposed approximation method and
TMN6 method.
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