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ABSTRACT
A wavelet transform coding method that fulfills the requirements of HD-VCR(high definition video cassette re-

corder) for studio applications is proposed. A constant bit rate is achieved by a forward rate control technique

which determines the quantizer stepsize based on the coding result of the previous frame. We aiso propose a
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two-level coder that consists of both the IDC(independently decodable code) and the DDC(dependently decodable

code). To minimize error propagation, the transformed coefficients are restructured into transform blocks which

are represented by a tree structure. The result shows that the proposed coding scheme produces better picture qual-

ity without block effects than that of DCT(discrete cosinc transform) based coding schemes at the same com-

pression ratio. The proposed method meets most of the requirements of HD-VCR.
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Table 1. The tape format
[tems Data
Compression ratio 11
1034 X ?920(\" "
Image Size o )’1 ’ (} ) o
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Rotations 500 rpm
24 tracks fr:xmc
1 Frame il‘tihmmd 7 f[ ~m<—
A3 SY&'(/\ / frame
1 Channel 6 tracks / channel
1 Track 160 SYNC's / track
4 tmnsfom: blocks / SYNC
1 SYNC Block - B
256 hyu, / S\L\'C
1 Transform Block 1616 pels / block
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A N EES FA87] b, YR FIDC : inde-
pendently decodable code)9t £ 44 F(DDC: depe-
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HEA o] Arg orditt ddAer, 32 4E
EOM FAA HAo] ol g FFEN ol

A @A) Are Aol Hart AUt K 2& S
7}A 9] MPEG X394 S 4:1 st&38te] el d &
A WA 8 vt e i 2004 Bz npet 3t
of 4:15 SFaret7] §ished st A Gutol 3
13tAl Wstgov FE WA MeeE v
F2HE A 85 v

2.4 EF 4104 o] el dld faA S 4
Table 2. The No. of significant coefficients of various

images at compression ration 4: |

Images flower . .
foothall mohile popple tennis
Items garden
G 0.5845 1.01 161 0.656 0.555
No. of
significant 77,080 579 TRE54 74553 77725
coefficients

Hz gAte] A gt ale] A R ¥ 8k (cumula-
tive distribution functlon):f? o] &3, ¢]¥ QAo
A7) (size)o} FE ol whaf v A3lF -8 W 15'“1]
T 4 Mt 7b e A LGS A5

Gol ¢to & MdAsict ol s e A 'fi;"o‘
°] AR Hoshgt stHst v 9 FASIE R A S 718
Y G o A Fas Aabi ol 8ate ¢t
& AAgr. old sl AEd f4 WA
A, ok HE i el FHN G A npAnt
o8 AFF Ao HAE b Rl i iEvt
ukep ol 3ivie] W&z} 73}, Q-pshir W Eako)
i V| Egd mEE g e Yo vE o uiy
sted HaAl Aol fa AEA s s o] 44
slaL ol wel G gh& AF sk, whok o] 4l shw 9
&AL B3 v EFS 29t Apole ol
st o 4] mlRjmro B Ayl Ao 9 xle wet §
E WA S 5 2P AATIOL ol mel G ?&9" A
Asth. Zhep gde) 739 3 vER] Ao B Rk
G &% Abg-ste] z) ALALG °] Aol misek shAS &

) she sk o) gk 7Y & AFE-Ehe] ZF MR
of t st vl E wj i A& Sﬂziﬁl-i’i‘—’}

o] 9} zko] oj o) N8l ANE EdlF A
el Raz wWisrE Agste A eds 4He] v

u} Ao

l"i
i
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I HSr Wosh W s Ahsh) w3
ol upyloje vl PR A FH 2] R Hp
& Aegsiyg

V.d= d 2o

APet 71 e HFE) flEte HA Fde 4
AEe] g skt 9ol AR EHAS v
s v WA 2L €l(lap) 5% 2 Antonini 2} 9-7¢)
2115] 4 4] i(biorthogonal) BB} & WTE 7838l H .
72y HEeje A5 Alrel §ol 1o] Hled 243
o] Agstalct. slolxel MEke o A $H37 | (symmetric
signal extension)2)|13][14] A A=A & o] L3l 4%t
A7bAD r gy WA P = >T- A okapslek
Al G grelebabels: AAglch =29 2 S 3sHentropy
encode) @ # 2-8(adaptive model)2] A& 531715
ol Bl Mt EEt y1R o ARk & 9t YAt
Al(quantizer stepsize) G YERN = 2 byteo] B 71A
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o 9194 f7G, 7) Atelel PSNR(peak signal to

noise ratio) & v A o & 249}

2557
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0810 ERFG =G 02
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AA HEshf wjEge w88 o]fale] Y
c}.

gl wstoll w vy Ao e, Fask A
T8 3] fleled 3 E4re) 9% “Train”, “Woman
in Flowers” % “Models”-8 A2 sz sl A3 At
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(scene change)o] Ity R 1= 2l AjR o] PSNR &3
Nrapel gk Al vEabe) wMitgs 2tz 29 7
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PSNR(dB) H3LE Egslod GF 99.897%E APt AU
50 B 719 o) AW vigol A g3 & 4L F23)
o T ogdem uhg s wEF &ojst o] FolX 1 9l

te A& & Ao A kel BARE o H3
g FAsEA Grt dwtF o 33dHe) Ave T

win fower | models o ARGAG. ¥ =R AQE Fx3 we

- RN M LaHeolor) AAL Aot 4%, 2 AYRS Afo]
45 | oA LAY 4 9 PSNRO B33 EAE AN
~— ; 7] g1ebed 7t AR ke BAa FaE 9 G

T Agsdons, 7t MR dg RrhHel vE

40 p— CbJ

i . T ICI’
38, . . i
1 21 41 60
Frame
O3 7. 4% 94e yas 49
Fig. 7 The experiments results in PSNR
a) train
Actual/Target(%)
100 A/
99 |
. b) woman in flower
98 woman in :
train flower models
97t
96 \ L
1 21 41 60
Frame
T2 8 AR gael WE Ao A ¢) models
Fig. 8 The experiments results of the proposed rate control a)~c) 48 ALE §494
algorithm a)~c) The original image of test sequence
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d) train

e) woman in flower

f) models

dY- ) 21808 g Slolal el
d) - 1) The result image of test sequence
Qe 9. A el Alg A A g

Fig. 9 The original and result image of test sequences
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LI R T I R A A IV ML R R AR A

o

.

s
i
red
e

ol slslel A sGell DO E AR o s o] ito] g
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1 ,';6_35'}5}‘11,‘1’.. 02 2 Al Chigh speed pla-
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Wasat A sl Ak alo] s (forward rate control)
ST T /"“Wl”“l Al w9 G R A gle] vy
SSIvh VOR® ALs A AL A Ewhe Al A) o)
20k NSl /“,’ - o) & glad W8 HD-VCRE)
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WTi= DCTu DFT 4] y] W3k #vl(kernel)o] &hut
At Y] LA 9] wf Bl ¢fE H i gl sl
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