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Abstract

We present a consideration on 12 Mbps

codec systems with CATY quality. Com-
puter simulations on systems with various

combinations of coding techniaues are
performed. An average SNR of 43.7 dB
is achieved through prefiltering, motion
compensated prediction, multi-mode cod-
ings variable word-length coding. etc.

1. 4 2

AeLerl 12 Mbps oA CATY BE (44 dB.
weighted SNR) e ndAAYE T4 -rM\
Ay olgrizle] dieojel & YA Xgst= W A
A% ge] 7=}

A, prediction of HHeA HolH predic-
tion error 7} 2tolo} 8= & motiaon compen-
sated prediction. interframe prediction.

intraframe prediction B& °o|&3le #E ulo]
g 94 aA ¢ "Lt gid.
E9, prefiltering ¢ Hasiet, prefil-

tering & 4¥ Givloleted LeF ol AU+ noise
E!;;Jﬂﬂ*lﬂc’i“l o] B encoding o A&

MM, prediction el Aol 12 Mbps HE=
) 3 MELeo4F componet prediction &
8l AR} composite prediction & 8= Ze)
bit rate HAoqA wjgAsic} (1],

W, B7ANee wAN: uolygs MuN
channel capacity ® #& BEHEAE TN A%
87 Y= puffer 71 Hoet2 1Y puffer
2] control & HAMNHE ABAL] quantizer B
Apg b ol MM} (2], 2R coder
o] AgE EO7 Y#AE VWC (Variable Word-
Length Coding) 7} A,

ol 43 zto] FAEE IArlAYL] encnder &
decoder & ¥4& ¥ 1 3 zc},

2. AlaW AR
2-1. Preprocessing

B4 Az AAK (4.2 MHz) 9 Nyquist rate
°])‘J’3‘ sampling frequency + 7 fee h: o
6 fge BolY field-quincunxs cubsampling
& BASY alias WYl PeMME 2, o
sub=Nyquist sampling & ¥ 4 ot
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% g 2 8 o] digital comb filtering &
’l%ﬁ}o'] 4 fge 2 sampling ¥ u.ompooite
signal & Y/C ®slel 242} lowpass filter-
ing 3 field quincunx sub;amptmg £ 0 X
2 fse & composite signat & T

o]4te} ML Y 1 2 codec system o} 4ol

Hoj7bs processing of sigsl: AHelck. o7
11 LPF (Low Pass Filter) 24 2-nd order
FIR (Finite Impulse Response) filter ®
HEBPT (1/6, 1/2. 1/64) 2] 42 AR %
= we 219t HYe FAY 5 g= R s (3],

w2t preprocessing % 94 diolee] o
9 43 B7 3§ ’"7‘”}" Y 44,3 Mbps
S22 12 Mbps 9} HEEE ulolel FAE s
8 bits/pel o] uvlolelE 8 bLits/pel x (12
Mbps/44.3 Mbps)=2.17 bits/pel 2 uleje}
5% "ast Qo

Temporal filter 2 motion-compensated
nonlinear temporal fitter B MEotgdoy
s=Mol XAEE Folil buffer control & #
As] 8} sted 29 2 2} AL temporal filter
g 29 1 9 “l—r“l '3'4‘ APk, o8} PR
temporal filter U2l A4 Apojo] £Fo)
uAAgE AS %%-—4 Mo R griginal signat
-3: correlated B2, noise + uncor-

eltated $o] QJO2® original signal o
{""J& 23] o3 rnoise fittering AMNE ®%
4 U [4.5].

2-2. A%7] (Predictors)

ag ica) -—J QWA F = o} Mo preprocess-
ing & AXR 3 2 fye 2 composite signal
oleh. - o714 composite prediction & ARE
st 2 olf= intrafield 2] A4 com-
ponent coding ol Haitictn ¢¥H ey in-
terframe coding & A% 1 Aol 2UF AR
B slEdel BAenwt JFA7Ie ¥ compo-
site prediction & ol#%u [1]. %3 12
Mbps =2 AL HXAME composite coding
o] &elsicin ";la’lzi A,

Predictar o Aol Folor dojel 4EE wY
4 govwg 34::.0“ A7 dmx 3 7 Al predictor
8 7t= MAP {median adaptive predictor) &
olgalde} 6], A7A] p(PdlCtO! %"C'ﬁ‘i A
= spatial predictor 24 2 & & 232
Ymal M.C. (Motion Compensation) predictor
= 2% 5 8 ol P4

M.C. (Motian Compensation) predicto
o} M= comh filter L8ty v/ ¥AF
X 2y 5 o el v AFe] M 3.8 block

r& =
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BMA (Block Matching Algorithm) @ &%
o {10) motion vector & o} 4ol &2
gs) BA%c,  od7|A v/C § REdtd v o dey
o HLa= olgt=, C ATHAE= color subcarrier
Heol 1 ¢ ofA o] M pel wich, H tine

ule} gl RYAA Msie} 8tr] WEelr} [o].

Qs % vucC
(Variable Word-length Coding)

2-3.

Quantizer ZM¥» 2% 77429 level spacing
(step size) @ 2= 77kAl28] uniform quanti-
zer B A8 Y. o] guantizer Ui AR
32 Ve & HEetA] W FPAX non-uniform
quantizer 7} #& A%& Z2P%, M vuC #
ALY 2% quantizer 2 entropy ® MA:
Warog MAsjot 32® uniform quantizer B
Apg 8h= o} wpgAsicl (21, welAM uni-
form quantizer W step size 7} HE dax%
78 design % ¥ buffer control $V2R
prefilter & %A o)&%ct. 2749 31 Level
uniform quantizer & step size &= 2ztz} 3,
5.7.9,11.1%,15 ojc} (Y 6 ).

Quantization %! data of viel oj% uvioje}
84 87 s Aelrt 122 MBI VWC code
§ Af%ch. o] VWC code 2 HFAel: 2.144
bits/pel 2H4 oA 2.1 ’ﬁq*i T8 HFuole}
8% 2.17 bits/pel B} o7 22 gog 4
A2} al¥e) code ¥ IFE & Uk

2-4. Buffer Control

VWC of 2j8to] dlole} FFe] BFUHEE buf-
fer 2] A¥E M% HAstol W frame vt} feed-
back control & ofo}@ W87} glch [3].

g 7 3 e 1471218 mode B FUER buffer‘
"Jﬁlﬂ] w2} pref1Lter #} quantizer ®
Buffer o} Aldarl: UM 229 7% B¢
2% ’.'l’éaz.:om. N NTSC TV 9o A% 2%
30 frame o MELEDE o] A2 rlal Rl
0.1 22 delay o} #l@dlE= 3 frame & cod-
ing & WA= bits § WF buffer §
wp@del ¥} F 12 Mbits x (3 frames/30
frames) = 1.2 Mbits 9 buffer B 44 12

Mbps codec system o ¥ S},

M computer simulation off o]#% o4e
B frame 2] AZIF} (256x128) o]|28 2 f, &
JBYE full frame 8 27) (480x40%) & =3
3tod, &d buffer AZIE v} Zo] AHYsidc.

256x128
DPCM data buffer=1.2 Mbitsx—————
480x403

=192 Kbits

256x128
Motion vector buffer=S bitsx————x3
8x8

=7680 bits

Max buffer size=192 Kbits+7680 bits

=230 Kbits

olgze] AYR Ml Luffer A7|o} wat Luf-
fer control mode i A% thre hald &
hysterisis DV4E Fol ¢ 7 2} o)
AZIH hysterisic HAE 2 o)&E coding ¥
data o} Aslel VR WA8A mode B WA
249 A8 Fdo) MetEu ol Yy olf
sl g}, AR So] A Luffec 90 (4% Khita

U ia

AYs At

51

M 168 Kbits & F71% A9 mode 6 o4A
mode 7 2 AH¥EI} 2y 7 P,

M) 168 Kbits o 145 Kbits & 7ZAY A%
mode 7 44 mode 7 2 ofMs] FASA ¥,

3. Algefeld A% U FE

of Mol +4& 2+ codec system o 4
P7HR A SNR & 74BAl (weighted SNR)
B o8 dnt.
2ss?

SNR=3+10 log, ——— {dB]
El(x-x) ]
A A3

x U9
s Ag 94 ue

Computer simulation of Al§% 4 dlojy
a4

= Q¥ KOD AT2AA Y4 A%KF= 20 field
2] Y-I-Q component FHojct. ¥ Ao M
composite coding & 822 2.1 M2 prepro-
cessing & MM 2 fi 2 composite signal
& WHEA simulation o }%*}ﬂ ¥ 949
shie] field A7l7} (256x512) 3_“‘ computer
simulation Alofl WF & 29g g (256x

128) @718 10 frame 22 APAIMU}. o 94
< dds] FAY {AYE 7 HANE AR
w2 94oir}.

2} +4& 2+ 12 Mbps codec system
of 4% AXH computer simulation ZAA}E
29 8 of etilodel. Buffer 2] o) wmal mode
7b 1 oA 14 7hA] Atz 3— °]°ﬂ wel SNR o %

5‘3"5 Nl AE & 28y buffer
controt $Ael hysteris 1 ’;"_J-&- F97) =E
o mode Ao we} SNR \_’V} Hoxg MM

gﬁ%:{% Al Azt hAEl AlAdE TAY
BF SNR o) 43.7 dB iﬂ dutReg gHA
CATV & 46 dB o) & 0.3 dB ‘J Qoj2let,
'—13‘]‘4 Al F7A] CATY Ro® ‘ﬂ’ﬁ’\‘l dec sys-
< B¥ 1S Mbps o]4el M %7—‘-}8} system
%olv} w4 12 Mbps o4 FABER TFAR
A AAage *éb% 71E AlAggey A3 Fgola)x|
UEE & 4 Unt.
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2% 1(a) 12Mbps codec system{encoder)
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2% 1(b) 12Mbps codec system(decoder)
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El
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249 6. 7742 uniform quantizer step size
SNR(dB])
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451 Buffer
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40 Weighted SNR {average 43.7dB)
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