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Abstract : In digital broadcast, many kind of picture format are used. However, interlaced scanning TV
receiver is still used in most homes. We have thus developed a broadcast system that uses common bit
stream for the 480i and the 480p formats as a source picture and the 480i format for the receiver. We take
new coding for the 480i pictures which include a conversion from interlaced scanning to progressive
scanning of the P and I-picture only. We discuss a scanning conversion and use motion compensated
adaptive interpolation. Experimental results showed that the proposed coding scheme performs better than
interlaced scanning coding in MPEG-2.
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— 261 —



1. EZ2HE

TA T IVRETIE, Bl 7+ —<v &L
TR L EEOIZPIEREERBGEDS Hnbh L
DELTWAE. —F, INKERLTW A5
480i HHTHY, HDTVOBLS L Rk LER
WEN, ZOD, WM EZIFEBIIBVT
Tr =<y NEBPITTONABEEDEDH.

—F, EEFEL L UBREETOHEIL &R
BLEETOFELE B LGS, LEFSE
ZEETHL. FITHESIIRBLEEHEZY
MEREREEHL, ERFEL L UERERFSL
THWAIFERRELTVWS, VLaL, REL
EEFTILIVERDL EEIRBRTIEIRL, B
LRI DEBRIBEH T VEDHELH S, ?

FIFEEOSIL, HEEEPIERELERGE T, B
EEGEZRBLUERBGZ LT 2HEBEEI AT
LAEREL, FllOoOSEEGZELZL2WBY 75
¥ — T, RBLUEXHETHETLIEERZHS
bt &2 ot T2 FHEERELCEA Y

AREEEL, ZOFSBELZHOTRRLESL
EEEHSNRETLI0T, BREBZE LS
P(IEYsFry—DAhFERERLIIERL, 2R
ERLRWBEZFr—IMRBLEEDT T LT
HRELRRETD. Z0BE, HREELERTH
M3 EERL, HEBFPHTOARHVWLN,
BRHRIICIIEESIND,

REFELUERFEOEG LI OB % 5T
L, IHERERLZBRCEIEB EHELRLBOERHE
EHPEELRZ ERRY. T2, JHEREALTH S
ZHERIE, TAhLOIERELEBZ LD EVZERE
WAL %, HeticdT5ZLE2RT.

MPEG-2 DJEREXFEIC LR PR L EA
LTHEERL, 480i # %20 FETMPEG-2 TH%
T 2BHROBFEL Y KIBICENZZ L 52RT.

2. B I+—Ivr e REREVRAFL

T4V VRETIREEEBE T 4~y M
Hwbhsd, Ihbid, NREICEBEE AR
EEDT 4 —< v NMIBITTLHHETH LD,
NTOBMBEENIHNZELH D, L DFE
AT UM T 4~y MZBITT 5 &3
2N, ML, BB T —< v FEETS L
THEND.

7, IRREFIRTAL L, ERERIET RS
RIFEMET A VI NVOBEIIRBLUELED 2%
OB EEE L — F)ALBEILZLD, MPEGE%
OT7 L —-—AHTHFFLLET) ELEFETED
EEIHED v,

TEME AR T Z, 480p £ 4801 DM F R
FERELCHEAYRETHY, BT+ -y D
Ey FPAM)—A%EL, H5TIE4801 THE
TEHEEMGEERERET S, FOBETR I
IRTHS, 480p ANICIXEBE 74 VISR,
4801 AJICIZ480p ~DEBRDI TN S, & B,
480p DHEEL — MIFV60 7L -0 LT 5,
ZZT, 480p kfEHIREL, 4801 THAT S
HE L FERBREFEATH L, SEIEI R E Fil
WOHHHEET, 4801 2 ERHEET HFFEIC
DOWTHRET 5.

480p —{ Vertical LP%\
Progressive

Progressive Based Codin
4801 —® Conversion ] £ _—i

L Progressive

Based Decoding

—DI Line Decimation |-P'480i

Fig.1 Proposed video transmission system

S RBLETEEROIBREEERFTS L

3.1 DB

BEFM(B)E s F v —% T 555 TIL,
BEZF v - FHOBRERE RS RV, 7 —
F, EREFELEIEREEVSEM TH L, F
T, HEHTHWOSEESRLE 25K AT
(PYEZF v —RMI(1)E7F v - DRIEXR
AL TL, EEETFIREIE S S TEREE
RETITH) P TED,

ERERE G E R ETLFETIE, BEZF
Y-DAERBLUELE L R LETEEZD
WA, WICP(I)ErF v — 2 EREEEEZIZ
L, BYsFy—URBLEEOT T T4,
M2 ICEERERBOEGHEEY RT. MHPO
b ORB LELROELER, AHIZIEXRELR
T THE SN EERTH 5.

TERAERZHIZED, M74 =L FIZT 74—
WRTREBLEETHELTWSHTDOEER

— 262 —



HEEENE., ZO®MMEEERL, EELEIIR
BMLUERICRSNIBICEEBEENSG, 22D, H
GREF RN LS L2012, 2 TEER
PRMEELIELICRDL,. ZOMBOFSLED
Bz 3Ry,

I BBBBBPBDBBBIBP
O O O O O o 0
A O O O a0 O O a
O O O @) O O O
A0 O O0ao0 O Ooa
O O O O O O O
NI@) O O}V @) O (ORVAN
T O O O O O O O
A0 O Oa0 O O a
Vertical —— Time

Fig.2 Scanning structure by picture type

rp [MCle{8x8IDCT |+ Q! |
A

VLC Out

[sxapCT}->{Q |-+{scan(32)

Fig.3 Block diagram of encoder

3.2 [EREEZLER

KFPETHSRELRET H7-0120F, #EY)
ZIEREEBESERINDELE HEL. 74—
NV FRRERE T, BOBEGEETUNRERS 7 0 —
VFETPHEEEMc R D, BEEIRATAR
V., 7A= VR E T 4 -V FNOB) & B H
Tk, EEPEPICEIN7ZITTT 4 — v FINH
M E 2 BOT, A5 THA.

FITT7A4-VFHEEECB EWELEREL
ESEEYEVS, Y COBEBRFERIRDOLY
LR FEO.

DB EWEOBH CHRMNT AEME 2, B SR
RUBEHECOBRBHOKETHZI TV S,

by Tay 7 ) B x oREEEL, Bav v
F v IREROERTBIMBETHZTWAE,

RS OREMEIC L DEREFIONS T
NEELAF Y ELVLTWVS,

B EHEEEPII LB, 1 74—V b
NIKEL 8WE, BEE2(TI1—NVF)FAE
L7, BI& AR E RHEBIEEBMSIC XD R
BEB-OTHD., ZOERILIIEREEE R
OBBMEIE, Mh40dBLUETHY, ZORE
BB EEESILTELIREL D,
DR E WV,

BEFECBVC, BHEZETHCOHA
bh, FHESAA-FEEEL, DCTTHSLS
NEEENLHZOT, BREEIS O IEEEKL
BabZw, foT, BHHIC L2 FHEEDS
iz 7+ —<v NEROBELIVFESING.

3.3 ERMTFAFEL

NE R A ALt O W &M F A5 LRI, &
CHE LR EEEEF S EE L LTS Y.
P(I)EZF v —»EKELR, HWEIIHLTIEB
o F v —HRBLEEMOEET +—< v b
L% b,

1) ERETILE

IERERACEINAZP(I)EZF v —it, MPE
G-2 DIEREEFFLE RSB, —F, BEZF ¥
—RERBLERENOTEIHZOT, MPEG-2 OB
LEEFEAEFHVWSLZ LIEZONE, LAL
ARFEETRHITIV-—2HWOKRHFDOT7 4 —VFD
ARBEP(I)¥ 2 Fv—,%bDT, P(I)¥2F
=M AMEE T 4~V FOBE, TV —A
BATHR)ZEIITEY, HHROBETYL, 7L
— ANOBEERIRET 5720 R BETH L.

¥/, P(I)¥sFr—Lit@onBELTSE
EREENDL, FIT, §XNTOT A4 =V FHHE
REALEHEL T, BEHTHE COLELIERE
ETHFY, BEZFr—OTFHBRELZRBRLESL
CHEBHTIER W,

2) FHREZFFILLE

P(I)¥2F % —H5{LIEMPE G- 2 JEXFF
2ALLELT, 8X8DCTTHA. BEZF v
—HEL T ERESMICESICR 728X 4D
CT%2HWwA. 8X4DCTIZ, myILHELS A
VETERITH)SET8X8DCTRHWTER
T&5%. 8X4DCTHEFIE<T MY v 7 AL,
8§ X8 DCTOREBITHOEZ A,

— 263 —



4 HROBBEFELORER

4.1 PRAOHLEFBLLEOER
1) ERHLEBEOEN

Mok LB BTG & LT BERIE, TOEER [

BB IRIS T 5720, JEREEBEEFSLICHNL
TEIMBRES VL EICR S,

MPE G-2%0fEkFHEIE, FHOBSLI
LB LTEY, REFRITEZBEOMEIGE
BEBRTINFERLTCND, O ERFEOY
&, FHEANOBILEE - 2 5 2o MER Y LE
LT 5. REFEOHAL, HEEBZERLT
W2 O THIMERIT 2 VA, HAS L ETSE &
MHEEMT 5. 2720, BEEEFRMTORLDT
EHEIGEERIICEFAT S DI TR RV,

BXMEOBBE TR S L, TR I IER
EEOVENHLOT, /M7y 7{LREBEA
ALV, —7, B AOZETIAE#RS
GBERWOT, FROEDPESHIC 5. B S MHEL
HOTPH L EELEBETOEVETELIRT.

MER AT, BEEETFIERICKS 2EE
252 5%, FHESEOLV-TIZIE A>TV
Vi, o T, MBINAEREE L THESILLREIT
FOIET, WMEEMBCHERET L LT
BETHD.

2) €72 F v —RK

G O P (Group of Picture)#rE#% T 5 &,
M4DLdHCREFHERIBEZF v — 2T
LI e A,. LHL, BEZFr—OfFFEIE
PY¥s/Fv—03001RBETHD, JERERL
TPE I Fv—OBFSEILHTS. (EoT, P
Yo 5 v —THIRENDBFEED, 0EOOBY
7F v —OFEELNEL, TR THIERE
BEREIT o EVEMELRD.

Table 1 Motion compensation of prediction and conversion

Item P-picture B-picture Conversion

Size 16X16/ 16X 8pel 4 X 4pel
Accuracy 0.5pel 0.25/1pel
Distance | 4~ 6field 1~5field 1field
Direction | Forward | Bi-direction | Bi-direction
Adaptive 16X16/ 16X 8pel 1pel
MV info. | lor2/MB 2o0r4/MB None

MPEG-2 Interlaced picture coding (frame picture type)

Fig.4 Comparison of inter-picture processing
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