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1. Introduction

This document describes a study of a maximum coding rate control method based
on subband coding, and the effect of the method on subjective visual
perception

2. Coding system
7 sub—band coding (Figwe 1 (a)(b))
Uil : Intraframe DCT coding

ULUAW : Interframe prediction + DCT coding

3. Rate control method

A " jumping window” of 1 frame interval is taken as a rate observation window,
and quantization is controlled starting from the band which is difficult for the
eye to perceive so as to control the maximum rate

(1)The coding rate for the previous frame (1 = |l +luw -+ lw) is taken
as a coding rate  prediction value |, for the curent frame

(2)1, is compared with a maximum coding rate set value |, so as to calculate
the difference D = o= |

(3)If D > 0, the quantization stepsize for the W band is adjusted,
the prediction coding rate lu.n is found from tables, and we re—write
D = D— (lw— lpw)- ’

(4)Procedure (3) is applied in the order U, LU, LW, LLUL, LWLU unti D £ O
(it is not applied to LLLL).

(5)Quantization and coding are performed using the stepsize chosen in (3).

4. Simulation results

The results given are for experiments carried out on 75 frames taken from the
CCIR Rec. 601 test pictures "Table Temnis” and "Flower Garden”. Table 1 shows
the average coding rate and average SNR : Figwe 2(a)(b) show the time variation
of SNR. The set maximum coding rates were 16 Mbps and 24 Mops. With the

exception of the initial frame and scene changes, the maximum coding rate was
successfully controlled to the set rate
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5. Subjective evaluation

Sub jective evaluation tests were performed on reconstructed images obtained
by simulation The evaluation method used was DSCQS which is described in the
CCIR Rec. 500-3. Figure 3(a)(b) show the picture quality difference between the
reference picture and reconstructed picture when the reference picture was given
100 pointss For the most part, the results clear the broadcast quality
distribution standards of CCIR Rep. AG/11 (-12%), but there is considerable
deterioration of "Flower Garden” which originally had a high coding rate.

6. Conclusions

We have described studies of maximum coding rate control method and the
effect of this control on subjective visual perception As a results of
evaluations, we confirmed that the maximum coding rate could be controlled to a
suitable value except in the case of scene changes. Future topics include how to
set the maximum coding rate and the average coding rate while satisfying quality
requirements or achieving better quality.




QMF Decimator QMF Decimator Source coder
H2:1}150 H H2:1 Intraf de gt cod
> > > + 1'lsd Intraframe coder }->flength codell—>
21 P Plva: v 2 g(VLC)
U Hopon [ H2:1 Interframe coder > VLC —>
wen |y 2 11 ]
H2:1
Video > Hem P v 2 -1 [ Interframe coder > VLC >
signal To ATM
input Ho2:1 , M| | P [network
N Hoonn V21 L>!  Interframe coder > VLC PUPIA—>
: X D
H2:1
> H, P V21 >| Interframe coder | VLC >
H2:1 S
> He Py > Interframe coder > VLC I
L) H2:1
Hhh > v2:1i > Interframe coder |>] VLC =
(Encoder)
Figue 1(a) Encoder block diagram of variable rate video codec
- Source decoder Interpolator QMF Interpolator QMF
>l : oL :
(?gc%ger(vw_) Intraframe decoder [ V1:2 e BLLTVN o o Vi:2 =1 H,, M
H1:2
5! VLD > Interframe decoder > V1:2 > HoooH
> VLD Interframe decoder > H1:2 > H o H
From D Vi:2 bbhb Video
ATM p E signal
network :
eWollalsimis| vip || Interframe decoder | c J ; ; > HH ﬂt)PUl
D U )
X H1:2 '
> VLD | Interframe decoder > NE 2 > H,,
H1:2
> >1 Interframe decoder > : -
VLD vi:2 [~ Hh,
H1:2
> VLD > Interframe decoder > |
Vi:2 > Hon
(Decoder)

Figure 1(b) Decoder block diagram of variable rate video codec



Table Temnis Flower Garden
Average Average Aver age Average
coding rate Y-9\R coding rate Y-S\R
(Mbps) (dB) (Mbps) (dB)
wi thout rate control 19. 138 37.53 28. 717 39.06
Maximum 24 Mbps 18. 579 37.28 24. 035 36.78
Maximum 16 Mbps 15. 291 35.91 16. 526 32.23

Table 1 Average coding rate and IR
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Figure 2(a) Time dependent variation of SR and coding rate (Table Temnis)
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Figure 2(b) Time dependent variation of S\R and coding rate (Flower Garden)
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Figure 3(a) Results of subjective assessment (Table Tennis)
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Figure 3(b) Results of subjective assessment (Flower Garden)
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