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00000 GOPOOO TypelOO Type3UOODO 4300000 GOPOODOOOOO
4-1000000000000000ODOOOCDOO0O0OODOOOOGGoPOODOOOOOO
Oooooooo Mpe@HLOOOOOODOOOOOOODOOOOOOODODOODOOOO
0000000000 N=15M=30 GOPOODOOODOOODODOODODOOOOOODOO
0 TypedOODODO
goboobooooooooRbOOODbObODUObOODUODbDOUODOODUOODOODOOO
U0000000bD0bo0nouob0obOddTypel D0 Type3O O ROODODOODOODOODO
OO0000oo00oooooooooGOPOOOODDOOPOOOOODODOODODOOO
obooboBOOOODOODOODOOOODUOODUODUOODROODODODDODODOLDODODRDOD
ooboooboooooooobooooboobDobbogboLoboobooboD LobobDOoD
gboboobooobboooboboobobooboboobobobooboboobo
U0D0O00bbOoddTypeld Type2DUOOODODOOODOOODOOOOODOODDOO
000000000 00DO0O00DO0O00DOOoLO00O0oOoDOo GoPpOOOOOODODOOO
O00O0OTypel DO N=15M=10Type2 0 0 N=15,M=3000000 Type3 OO DO OO
oboobobobogonD Type20 D0 0ODOUODOOOROODODODODODODOOODODOD
oboobdoobo1boooboobgooobobuoDb Type2d OO0 ODODODODOODDOOR
O00O0ooo GOoOPODOOOLODDOOOODODOO100DODOO0ODODOOOODODOOO
goboooboobgoobobobooobooboobobooobboobobooboboobo
frame 0000000000000 O0ODOOODOODOOODO4000GOPOODOODOO
gbosb0oobooboobboobooboobbb
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04-3: 000000000000000 GOPODO

04-1: GOPOOOOO

Type | GOPODO opoooao MCOOOOO
(Lch) ooooooog 000 (Rch)
1 N=15M=1 o 1frame
2 N=15M=3 o 4frame
3 N=15M=3 X 1frame

44 00000000DOO0O0O0

4.4.1 0000000

MPEG-2 000000000000 DOOO0ODOOODOODOOOROOOOOODOOD
gboooooooooooobooobooboboboboboLboboboboooooLR
gooobooogoobobooooboobobooLoboooboobobooooboobooon
ugbbogobooobbuodobbuoobobobuoobbooobbooboboobobao
ROODODODODOOOOODOOODOOOOODODOOODOODOOOODOObOOODbObOOO
gbobogooooboboboooboobobooooobobob0 ROODDODODOOOD
ooobo440000

goooooboobooooobobo2000b00b000t0 ROODOODODODOO
B(t)JOOOOOOOoOOOoOOoOOoOoOOOoOoOoOooOOOoOOOODODOOODODODODO
00000000000 0RODOO0OOOOOODOO0OOOO0OOOOOOOB(()OODO
000000000 LOOO0O00000oPpt) 000000000000 0OOODODODODO
gbobooooooooooooooooooooooong

O0000000B(t)DOO0O00OOO0O0OO0OOO (DoooooooOooooooO0)o
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P(Y)

left channel  weaesuas

right channel seaasaas

=<

<
lw)
<

B(t)

MV _: Motion vector for the left picture
MV r: Motion vector for the right picture
DV : Disparity vector

Ao Selected search area

044 ROODOOOOOOODOO0OODO

00000000000 PHr)0000O0DO0ODO (1600x 16000)0000000O0OO
gboboobobuoobbooboboobboooboobboooobuoobooboaoboobooo
goooboobobooobobooobobooooboobobooooo MV, OO0DOOD
oobooboooobooboo MvgOOooooooooooMv,O0oODooooooo
00000000000 MV,OBt-1)OOODOODOOOODO0ODOOOOOODO ApOOODO
goooboboo MvVpUOOOOobOOooooboooooobooooooboobooo
000000 LO00O0O000O00O00ODO00O (bOoUbOoOooDoODUoOooOoono)
ubboobuooboboobboda

00000 A 00000000 0DOCDO0O0D0ODODO0OAD0D0DOOOODODOOO
ubogbgoboobooboboobbbobooboobooboobobooboon
0000000000000 00o00o000ooOooOOOOOOO0OO B(t-)oooOoOO
oooooOoOoOO0O0O A00000000CDOOCOOO000O0O000000 Ap0 A OO0
000000420 0000000000000000000OMB,OP(t)DOO0OOCODO
O0000000000000000OMBRO B(t)DOOOOOOOOOOODOooOOoOOOoooOO
gboooobooboboooooboooobooobobobooooboooboboboboobobo 2
O0O000oooo00ooooOoooooOo0ooooo0 A00O00D0DOOO0On Ap
ugbbooboabodgd

e MB, 00000000 Intrad 000
(Mv,0000000)

e MB;O0OOOOOODDOOOOODDO0O0O0ODDO000O0O0D000000N
(bvOoOoooooo)
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042 MVpOOOOOOO0OO0OO0O00O00O0

Type of MBg
Intra | MC | DC MC/DC
Type of | Intra Aq
MB; | MC Ay Ao

MC:OOOOOOODbCOOOOOOOoOoMC/DCO DoOoOO

4.4.2 00000000

200000000000 DO0DODOOOODODOOOOODODODOOOODOD
gobooboooooboobogbooooboooboooooboboooboobooobon
gobobooobooobobooboobooobooooboobobooobooboooon
gobobooobooboooogoboooboooobooboobooobooboboooon
goboboooboooogoboooobooobooboooobooooboooboon
goboboooboboobobooobobooboboobobooboobobboobo
gbooboobooboobbooboobbooon

goboobobooboorLooboooboboooo RObDbDOobODOobOoOoOODOobDOobOO
boobooLbooboobogoobooboooRrUObODOoooooooobobDOobobUobUuDbo
LoooboobobooobobooooobooboRbObbooDoboboobDoboLooO
gooogbobooboobooboboobuooboobobooboobobobooon
O0000000000000000000000000000000000000 #20

ROODODOUOOUODODODOOOODOOODODODOUOODODOODbDObLDOUODODOOD L
gooboobobobooooobooRrRUObDUboOobOoOobUObDbUOobDbOOobDOoOoDbUOOD
goodbooboobodbooboboobbobooRrRUObD0DbOoobOobDUoboboboOoLD L
gboboboobobooboobooboobobobobooboboobboobo
gbooob200b0bo0boboboboobooboboboobooboboobo
googooboobooboo

gboboobooboobooboRrRObDODbDOODOUODODbODODODDOORODODODO
oooboooboooboboooboobooboboboobobobobDUu LobobobDooD
ooobooobooobogoobobooooobooboboobobobDoobobOo RObDOD
gobboooobobooooobobboooobobooobobbooooooobobooo
gooobooboobobooooboobobooobooobobbooDoDUboborR
O00000O0DO0DO000o0DO0DO00oo0ooO0oO0oD0 oooboODoOooo
Wo(Wp >1.0)0000000000000 R, OODOODOODOOODOODOODOOOD Q
OSO00D0O000000000gooooo0ooooo0oooooo0ooooDooogo
gooooooooooWwouobooooooooooLoooooooooooooooo
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Coding engine (left) mauant (left)

Bitstream-
Buffer — out

memory Rate
A control

Number of
encoded bits

ME: Motion estimation

ision MC: Motion compensation
n DE : Disparity estimation
DC: Disparity compensation
AM: Activity measurement
T vLC
S - n PF : Prefilter control

mquant(right)

Video-i
(right)

Coding engine (right)

0 4-5: 0000000

gbooboooboob ROODOODOOOODOOOODOOROODODOOODODOOOD
uboobooooooooooooon

) QxS< Ry (0DODOOOOOOODODOODO)

Qr=Wgq x Q(Wq > 1.0) (4-3)

ii) otherwise

4.5 000000000000

4.5.1 0000000000000

joboooboooGopPOb0OOODOOOOO40D0O0ODOOOUODOODOOOD
ooooosb-HDTVOOOOOO0OO0OOoOoobooooobooobboooooooooooD
oboobooooboobo 4000000000004 300000000000 2
gboboooboobgoobooboooobobooobooboooobob sb-HDTVOODO
OO0DO000OO0ODOO00O0DOO00O0oooOonD 3p-HDTVOOOODOOO Tulip garden
O Festival D OO 0O3D-HDTVOOOOOOOOOOOOOOOOOOOODOOODOO
O0O000D0 Soccer U0 30000D0000OO 44000 3D-HDTVOOOODOOOO
uod
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043: 0000000000

oooon 192000 x 10350 00 0O 4:2:0
ooooo 300000
googooo 40Mbpsd 60Mbps
oooooog oooooooo
oooo 000000/0000ooooo
oooo oo0oooooooon

+ 127500x + 3150000000
(Ifframe0000)

ooood 000000 /ooooooooo

goon goooooooon

+ 63.500x+ 350000000

4.5.2 GOPOOODOOODO

04600 4700000000000 0O0OO0O0O 40Mbpstd 60Mbps D 0 OO ODO Typel
OO0 TypedOOD GOPOODOODOOODOODOD PSNROOOOODOO TypeO PSNR
0200000000000000000000LOOOOOOPSNROROOCOODOO
PSNROOOO

gbobobobobooooboobobouoobobooobUobOo 3sp-HDTVOOODO
ooboobooborObODOoOoobOoUobDOobOoooOoobOoobboUobDobboobDOoD
goobboooobobooooobobooooboboboooobbboooobobooo
oboobobobobbobuobo 460000470 TypelDODODODODO 45000
ooobooooobobobobooobuobo rRObDOOobUODOObOODbDODODODOOD
goobooobooobboobbooboboooobbooobbooobboobboo
000000000 0DOD0O000000D rame0000000O0O0OO0ODODOOODOOO
000000000000 0DO000000 4framed00 Type20OOOO Typel OO
OO00O0PSNROOODOOOOOODOOOOOODOODOOOODDOOO

U0 LOObO0ob0oboOobooboOoOTypelld Type3OUODODODLODODODOOD BOO
O0oO0obO GopODOOO0ODDOOORODOOOODOOOODOOODOOODDOOOO
ogobooboooboooobooooobooboobooboLooobooo BOoooooo
000000000000000000000000DO0BOOODODOOO/00D0OOO
gbobooboobbooboobbooboobobon

gboboboobobboboobobobobooboooobobobooboobooon
gbooboooboobooboboboboobobobobobobobooboboobo
gobooooooboooobobboooooobbooooobobobooobooboobbogoo
gboboboobooboobobooboobobooboooboooboboobobooobo
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0 4-4: 3D-HDTVODOODO0O0000000

ooooo oo
Tulip gobooboobbooboobbooboog

garden | 0000000000 OOO0OOOOOOOODOO
gooooboogn
Festival | 0O0O0O00O0OO0OOOOOCOODOOOOOOOOO
ugbobooboobbooooo
ubbooboobbooboobbooboonoon
Soccer gboboboobobobobobob
gbobobobobobobobobobobo
gboboobooboboobooboobooooobooooon

34 W Typel -
B Type2
= Type3 1
= Type4d

22 = = =

Tulip garden Festival Soccer

0 4-6: 00 GOPOOOODDO PSNR(40Mbps)

goboobooboooogobooooboobooobooooboobooobooobooon
goboobooboooooboboooobooooboobooobooboooooboooDooon
gboobobob Type3O0 0O 0OO0O0OODOODODOOOOOOODODODODOOODOOD
ogooooooLooboooboRrROOOObOOOODOOOO0ODOOODODOOODOOO
000000000 Dsframe 0000000 COOOOOOODOOCOO

O0O0000O000000oooOooo GorPODOOOODOOODODOD TypelOO
Type30UO0O0OO0DOOO0ODOOO0ODOOOOODOODODOOODOODOODOODOODOO
obooboboobooobooboboboboboobobobobOobn TypelODOOD
gboobooboboobo
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37— —

361 Il Typel
a5l M Type2
Type3
Type4

Tulip garden Festival Soccer

PSNR

0 4-7: 00 GOPOOOOOO PSNR(60Mbps)

045 00000000000

bit-rate o0 oooogd o
o000 (0oOooo (ogoo
Tulip 53.0 7.4 38.9
40Mbps | Festival 23.9 12.2 62.6
Soccer 53.4 8.6 36.9
Tulip 52.0 7.3 40.1
60Mbps | Festival 224 13.6 62.9
Soccer 54.2 9.0 35.9

4.5.3 0000000000

4.5.3.1 0000000

ROODODUOOOOODODOOODOOODOObDOOoObOoLOoooobDbooobOoobDOoo
OO00OO000O0O0DO0O0DOO00DO000O00O00oO0oOODOOoODobO PSNRODOO
uboooboboobobooboooboobobobooboboob+ 800Ox+ 800
oooboooooboboooobobooboooboobo ROODObOOobOoDOoOLOOD
LOO000OO0DO0O00OO00O00DOO000O0OOo0DOO0DOOOoDO0OObOODO PSNROO
ooooboobogooboob4600b0bbO0O00O0ORODODODOOOODODOODOD
uboobooobobooboboobobooooooboobobooooboboobo
OO0O0O00Os00000PSNROODOCO OIdBOOOODOODOOODOOOOODOOOOO
oooboobooooboobobooRrRObDoboDooboobobDoboDoooooobUoDbo
uboooboboobooboboobobobuoboboobonb+ 800x+ 800
uboboobooboobobooobobooobobooboboobobooobooboooonoo
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04-6: 0000000000 PSNRO MSE

bit-rate PSNR MSE
ooOd | 8x 8| 000 | 8x 8
Tulip | 40Mbps | 30.63 | 30.63 | 87.01 | 88.24
60Mbps | 32.55 | 32.55 | 74.07 | 74.80
Festival | 40Mbps | 25.98 | 26.00 | 276.69 | 289.97
60Mbps | 28.28 | 28.29 | 227.68 | 239.37
Soccer | 40Mbps | 34.10 | 34.01 | 45.81 | 48.67
60Mbps | 36.22 | 36.16 | 39.53 | 41.89

047 0000000000000 PSNRO MSE
PSNR MSE
1 | £2 | x4 1 2 4
Tulip | 30.64 | 30.66 | 30.66 | 96.77 | 94.09 | 94.29
Festival | 25.55 | 25.76 | 25.88 | 344.66 | 316.34 | 301.97
Soccer | 33.50 | 33.78 | 33.87 | 69.79 | 62.32 | 56.71

UooboobodbD=+x 12800x+ 3200000000000 00000000O0O0OOO
gobgooboobbooboooboo

gobooooooboobodoobobobobobobobobuoboboUU40Mbps
Uooobobooboobooboob0o0b+ 400x+ 40000+ 200x+ 200
U0+ 100x+ 1000000000000 00D0004-7TO0DLO0O0ODOODOOODOO
Uooobd+ 800x+ SUDOUO0LUOObOOO0ObLObLObOoODbOObLOo0ObOobOoOoDbOo
goboooobobooboboboobobooboobooobobooboboobo
b0+ 100x+ 100000000000 000O0OO00bO000bOobOobOo0oDbOo
ooboobooboboobooboodgboldBUobDboboboobooooboobboobboOoD
U0x 800x+ 800000 0OOO0DLOODLOODOO

4.5.3.2 00000000

000000000000 0O000O0DO0O00OD 40MbpsO OO 60Mbps DO OO0
gooboobooboooooooooooo48b0b 4 1000D0DODODODODOD
goooooooooooowoguobooooooooooo Rppydoooooooooo
WoO 1.0(0000)01.50200 30000000R,, 00000000000O000OO0
ooboooooooooooooooooD 48000 41000000000 WoOoOuoO
goboobooLobooobooboobooooooboo RrRObOOoOoOOo 1o0obOoboOoOoD
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—O— : Left

32— ¢ |
: Right
% L Average

PSNR
\
\

31—

1.05 110 115 1.56 125
Ratio of the number of allocated bits for Lch to that for Rch

048 LOODOO0OO0O0OO0O0OOO0O0OOO PSNR(Tulip garden)

Oo0O0o00ooooooO0ooooOoO0o0opPSNROOOOOOOODOOOOOODODOOO
OO0 LorOOOOOOOODOOOOOOOO0DOOOOO0ODOOOOODOOOOODOOO
0 )03D-HDTVOOODOOOODODOOLOROODOOOODDOOODOOOODO
OO000D00OPSNRO 200000000000 000DOOC0OO0OOOOOOODOOOO
000000000 30000 (Leftd RightD Average) 00 000000000 OO0OO
gbobooboobbooboobbooboo

WolO 1.00000000000000000000000000000000ROOO0O
oobooboooboobogbooooobooooboooooboooobobo Logo
00000000000000000000000000PSNRO 200000000 Wq
goboooboobooboboobobooboboooboooboboboboobobobo
obooooooo3p-HbITVOOooooooooooooooooooooooon

4.54 000000000

0000000000000000000000000000000000000000
000004 50000000000Festival000000000000000000C
00000000000000000000000000000000000000000
00000000000000460047000000000000000000000
00000 (Typel 00 Type3) 000000000000 (Typed) 0000000 OO0
02dBO000O0OO0OOOO0O0OOO0O0OOOO0O0GOPOOOOONOONOONOOOOOO
0000000000000000000000000002dB000000000000
ooo
0000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
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dB

27 — _

PSNR

40Mbps

—O— : Left
—0oO— : Right
——x---  Average

1.‘15 1.‘20 1.‘25 1.‘30 1.‘35
Ratio of the number of alocated bits for Lch to that for Rch

049 LOODO0OO00D0OO0O0O0O0OO0O0O0OODO PSNR(Festival)

oobooobooboooooobooopoboooboobooo sb-gpTvVooOooogoooo
gobooboobogoboobooboobooooobooooboboobobbooobon
gboobooboooooooooooooooooooooooooooooobooooonoog

4.6 000

000000000000 0000000000000000000000000000n
OOOMPEG-200000000000000000O 3D-HDTVOOOOOOODOOO
0000000000000 000000000000000000

00000000000 00000000000000000000000000000
3D-HDTVOOOOO0O0OO GOPOOOOODDODOOOODODOOODODOOONOODDOOO
O0000000000000000000000000000000D00 GOPOOOO
000000000000 00000000000 3D-HDTVOOOOODOODO0000
Oo00D0000O0ooooo®Y
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dBT

35 — —

PSNR

—O— : Left
—0— : Right
%= . Average

| |
1.1 1.2 1.3 1.4 1.5

Ratio of the number of alocated bits for Lch to that for Rch

0 4-10: LOOOOOOOOOOOOOOOOO PSNR(Soccer)

40
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050

ooodoodoodoogdod

OO0O0O0OMPEG200000000DOO0ODOOODOOOOOOODOOODOODO
ubobooobooboobboobooboboobooobobooobooboobooobooonoo

OO0DOO00O0O0ODVDOOOMPEG2000000000C0D0OOOCOOOODOOODOO
HDTvOOOOOooDOoobooooboooooooooooboboooboooboobooooboo
HDTVOOODOOOOOOOOOODOOOOOMPEG200000000DOCO0ODOO
OO00oOo0ooOOoO00oDOOoO0bOOoO00obbOOobOOoOoobOoOoOo HDTVODOOOOMPEG-2
uboobooobobooboboobobooooobobooboboobooboboobo
ubooboopoboobboooboobboooboobooooobuoonoobooobooo
gboboobooobboobooboo

o JIOOOOMO

1) Dooooo
00000000000000000000000000 &g

2) 0oooo
00000000 00D00D0000D00000ononononooooooon @29.e0g

3) 00oOooo
BOOOODODODODOOOOOOODODOOOOO0O0O0OOODO0OO0O00000
000 ®opooo000000000oooo @™ E0EYggooooo

o JUUOOODODODODODO

4) 00000000OoOoooOo

gobobtooobboooouobbooooobooobbboooobobobuooon
D(31)7(32)|:|

5 00000000
000000000000000000000000000000000000
0000000000000000 69,6969
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5.1 0gdgooodoodooboodn

gboboobooboobobooooooboboooobooboooboooooboboooon
uboobooobobbooboooobobooboboobobooboboobooooo
uboboobobooboboobobooboooboooboboobobooobo
gbooooobooboobooooboo

gbooopoobooboobbooboobobon

a) 000O000O0O0ODODOOOO
0000000000000 00000000000O000O0oOOooOO (VBVOOOO
00000000 /00oo0o0Uo)obooooooo

by 00000000 OOOODOODO
a) 00 0000000000000 0OOoooODO
gobooobooobooooab

002)00000000b) 0000000000000 00DOO0O0O0OOOOO0OOD
uboooooooboboobobooooboboobobooobobooobobooono
00000000000000D0000000O (D0ooooo0oooDoODODOOOOOoOoO)O
ubobooboobobooobobooboboboboobooboboobobooobo
0000000000000 00000000000000000 a)000b)00OODO
gboobooooboogoo

00000000000 MPEG2O00O0 HDTVOOOOODOOODOODOOOODOO
ubooooboobooboobooboooboboobooobobobobooboooboobooboooon
ubooboboooboobooobooobobooboooboboooooboboboaon
O0000000b 0000000000 00000000 a)0000000000ODO0OODO
gboboobooboboobbooboobboobooo

gboogoslibogbooobboobboobbobbooboobos12b00boonon
ubobooobooooboboobbuoooobosil3gobobooboboonoooononoon
ubobooobobooboobooboboobobooboooboooboboooo
ubobooboobooobboobooobobooobooo

5.1.1 00000000000000

doddotddotooobotoootoouoonoooooooooooooooooon
DCTOOOO0OOOOODODDOODODOO0000O0O0OODDDOODODOO00000O0OoODD
godooodotddooddouoouooooooooboooooouooouoooao
0dd00oooOo000d0ooobO0o0oo0oooooooooDoO bCroooooboooooa
0oo @9 eng



Us0d Ouoboooboobooobooobooo 43

5.1.1.1 0000000

0000000000000 000O00O00O00U00OR-DOO(DODODOOOOO
0)0D000000 (b-1)000 (b4) 0000000 DODOOO0DODODOOODODOOOOOOD
uod

D = fi(Ry,0})
Dp = fp(Rp,o2p) 0000 (5-1)

Dp = fp(Rp,02p)
f(R,02) =202272mR 0 <42 <100000 (5-2)
1%:Dp:£—xmﬂDDDDDDDD (5-3)
RSOP:N]XR]B+NPXRP+NBXRBD (5-4)

D;,Dp,Dp 00000000

R, Rp,Rp 0000000000
02,0250, 000000000000
fr.fe,fp OR-DOO

2 000000 000000000
000000000000

wp OBOOOOOOOODOOOOOO
ooooo

Rsop gsopPOOOO0OOOOO

N, Np,Ng OSOPOOOCOOOOO

O (5-1)00(Dr,Dp,Dp) 0000 (¢%,,02p,025,)00000000000000000
00000000000000000000000000000(D;,Dp,Dp)0 10000
000000000000 (62,025,025, 0DCTOOODOODOODOODOODOODOODO
000000000000

0 (5-1)000000 (fr.fe,fs) 00000000000 RDOODOOOO (52)00
Dooooo ®G96Ign (5-2)0000m0R-DOODDOOOOOOOODOOOOOO
(5-3) 0000 we(>1.0)00000000000000000000O0O00O0OOOO0O0
BOODOODODOOOOODOOOODIOODOOODOPOOOOOOODOOOODOOO
0000000 (54)00000000000000000000000000000 SOP
000000D0000SOPOOMPEG-20000 GOP(Group of Pictures) 0 0 0000
D00D0O0O0D00O0 (Set of Pictures) D0 0000000000000 00O000OO0O0O0O
Test Model 529 00000000 SOPO GOPOOOOOOSOPOOOOOOO Rsop
000000000000 00000000000000000000000000000

e JO00DOOOOODDODOUOOUDOOOOODOOOODDOOOODOOOSOPOO
goooooooobbooooboooooboooOooosopoOoboOoOoOoOoOoDOn
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GOP#0 GOP#1
A

Ve

|
GN-1, N t(coding order)
1 1 »

TIT =TT 0T

SOP(t =tg)
SOP(t =ty+1)
SOP(t =t;+2)

<

0 5-1: Ssop0O0O0

goboobooboobooboobobobboobooboobooboooo
goo

e 5100000000000 O0O0O0O0ODOOODODOOOOOUOOOODAOOOOO
gobooooooboobobovBvoooooooobobooooooooooo
ggboodgbbooobuooboobobooboobbooboobbod

ooooodosopOo0dnoOoOdpDOoOOOoOOoOOoOOooOoOoSoOpPoOOOO0OOOODOOOO
0000000 oOo ®GdgooOoOoOo0DD SOPOOOOD 51000000 ¢t00O0O0O0
goddoudooboboooooouooooooouooooooooooooooog
O0o000d0d0oood0oooooooo0BOOOOOO0O0OOOoOO0OOoOOoOooOoooOoOooOn
O0000000000000000SOPOO0UODOOOOOO RsopODOODO (5:5)00
O0000D0O0OO0ONgsopOd SOPOODOOOOOOOOSOPOODOOOGOPOOOOO
0dOdO0oo0Obs100 SoOpPO0O GOPOOOOOO0OOOOODOOOOO,O0 GOPOOOO
000 0000000000000 000O¢000000000O0 RHOSEHDODODOODO
godoodooddobooooooooooooooooob oo oo uooooa
0000000 VBVOOOOOOODOODOOOOO (0D 20)0000w»y000000OO
O0,00S0PpO00000000D00OO0O0OO RsppOOODODOOODOODOO VBVODO
0000000000 0O0OR(A)OOUOOD 100000000 DOO0ODOOOOODOOOOD
O00000000000R(:HUIDDODOODOOOODOODOOOO bitrate/ frame_rate O
JddddoGeopildd0d IdddddOdOoOoOoOoODOOOOOOOOO0OO0O0O0O0O0Oa
0000000000000 0000000000000000ORG)UDODODOdODODO
dooooooooooooboovBVOOOOooOooooooo»wooOooooooooooao
00000000000000000 vVBVOOOOOOOO 1/200000000000

bit_rate i

Rsop = Nsop X gt {un+ 3 (R() = S(0)} = vr (55)
- =0
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S Number of T/MBg, : Number of extracted bits
coded bits
‘l/ ‘ T  :Target number of bits for apicture
R "-'-H\‘M“‘R*- MBcnt :Number of macroblocks in a picture
R d : Occupancy

Virtua buffer

0 5-2: Test Model 50 0000000000000

n, O0GOPOOOOOOOOOOO
vop O0GOPOOOOOOODOOOOOODOOODOOOVBVOOODOODO

vp OOOOOOVBVOOOOOOO

5.1.1.2 0000000000

OU0D0000O000O00DbO0O0ObDOOTest Model 50000 0000OODODOODOOO
obooboboboooooooooboobob 200008, T)MB,, DOODOODODO
goboboboboboobooooboooooobooobobobobobobobooo

gbobobooobooboooboobooooooboobobooboooobooon
0000000000000 000O00O0bO00000OOU0000 (0o oUoo
0000000000000 0000L00o00U0O0O0O000DO0O0ULODO0O0 (DODk
00o0o0oo0)0000o0U0o0o0oOoU0o0O0LOOo0D0O0oUOoOo0LOOOLOOOOD
oobJ0b00boobbooboooooboobooboobobbooboobobobDOoD
gooobobooboobboboooboboboooboobbooboboobOoobo
goboobooboobobooboooboobooo

e O UODLOOODLDOODLOODLOODLDODLDDLOUOODLDOODLOOLUObLbOODDO
googan

e I0DDDONDNODNJdONDNONONDNONDNDNDNONDNONONDNODNONONONODNODOOQOn
oooooooooooooooon G9g

gobooodboboooooooboboboobobooboooboobobooon
gbobgoobooboobobooboobbooboobbooboon

51.100000000000000000000O000O0O00OOOOOOOO (Dr,Dp,Dp)
gobooboboboobobooboboobbooobobobooooboboobo
0000000000000 0000O000O0UO0O0oOoO0oOoOoOoOoO (55000
OSopO0DOO0OO0O0OO0OO0DOOO0ODOOOOOODOOODODOOODOOODOOOOOOO
gbooooboboobobooobobooobbooobooobobooboboobo
0000 Qe 0000000000000 00DO0O000O0O00O0O0O00O0000 w(k)
0000000000000 00 k) ODO00D0O0O0O0O0LOO0O0UD (6)0D00O0
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00 Q(k) = Mqg(w(k) X Qave) (5-6)

w(k)0OO000 (5:7)(Test Model 50 0)00000000000000000000C
00000000000000 act(k)000000000000000000000O00
0000000avg-actO act(k) 00000000000

2 x act(k) 4+ avg-act
00 wlk) = 57
w(k) act(k) + 2 x avg_act (5:7)

00 M¢gOOOOOOOOODODOOOOOUOOO (DODODO0DO0OoOoOOooooooOoO)Oo
00000000000 DbODOO000Qayeg0000000O0DOOO0O0OOODOODOOOO
dddddoooooodoooooooo podooobOooooooObOoooOoooo
00000000000 Qave 000 (¢min,gme:) 00 (5:8) 0000000000 ges O
00000d,000000000000000000000 Qaveg00000000O0O
qSCmin, @SCme: U U U0 O OD0OOOOOOOOOOOO0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O
ooooooooooOoOOoOOOObOObObbObOOO 1o0,11200000d, 0000000
000000000 bOOobDOo0bOOo 1 0000D0000b000DO0OD00O0D0On0 QayveOOd
goddotooobodooobooouooboooobooouoooooouoooog
000D00DOO00D0D0O00D0000 QaveghOOD0OOODO
Gmin = qSCmin/ maxw(k)
§ (5:8)
Gnss = G50ma/ minw(F)
Odo0oooooooooooobOooooodoopPO0O0O0O0oO0 BOOooOoooao
ddddodddddddoooooooooboooo0000o0oOoOo pooooooooo
00 Dy(0DO000000 0000000000000 U0ODO)b0ODO0O0oDOUOOOO
000 pO0O0OO0O0O0OO0OO0OO00dD0OO0OoOoOO0oOOoooOooOooDoOoOoOobooOoOooOooboooao
0000 DO Dyl dd00OODIntra0 00 00O0OO0OOOOOOOOOOOOOOO
gddooouoooooooan

5.1.2 0000000

5110000000000 000D0000Db000DbO00oD0bOO00o0DDbO0o0DDbOo0On
gbobooboobbooboobobooboo

5.1.2.1 0000000000000

MPEG-200000000000DCTOOO0OO0 (a,8)(a,3=0,...,7)0000000
000000 A, 00000000000000000000000000000000
00QM,;0000000000000000

o Aa,,@ = QMa,ﬁ X Q(k‘) (5'9)
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0 (59)0000000MPEG-20000000000000000000000000
0000000000000000000000000000000000000000O0
OD00O000O0OMPEG200000000000000000000000OO (00000
0000000000)000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000OO0O0
00000000000000000000000

51.1.20000000000000000000000000000000000000
0000000000000 000000000000000 Que000000000
00000000000000000000000000000C0C0CO0 Intrad Inter
000000000000000000000 (510000000000000000000
0000s(s=0,1,...,8me;) 0000000000000000 QMap(0) 0000000
0000000 S 0 Intra, Inter 0000000000000 000000000000
00000000000 25000000000s00000000

QMo,s(s) = min( |~

00 Quep000000000000 gme 00000000 ¢ 00000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000 (56)000000
O0w(k) D 1.0000000000000000w(k)<1.00000000000000
0000000000000000000QavE > ¢Stme: 100000000Q(k)000
0 gseme: 100000000000000000000 Q) O0O0000O0000O0
00000000000 Quave < gseme: 1000000000000000000O00OC
00000000000000000000000000000000

X QMg 5(0)],255) O (5-10)

5.1.3 0000

s.12000000000000000DL0O0DLO0DLO0ODLODLOObO0bO0bOn
oooobobooboboobooboog s 1b0b0ouboonbo ITEBHDTVOOODDOOOD
(192000 1080000)000000 400000000

(a) Whale show
gbobobobooboooooooooooooooobobobobbobobob
gooog

(b) Opening ceremony
goooobooooooobbodoodooooooooooooooon

(c) Green leaves
goooooonoooooooooooobooooooooooooooa
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05-1: 00000000

00000 | MPEG-2 MPQHL(4:2:0)
000000 | 11Mbps, 15Mbps

GorPOO | N:15

M: M=3000 M=1
(00D0D0O0D0000000000)
0000 |000000/000000000
0000 |+ 63500x+ 3150000000
(frame000000)

DCTOOO |0000DCT/00000 DCTOO
00000 |0000000000:000

(d) Sprinkling
gogoooooobbbdooooooboobbuoooooobooobbooooon
gbobobobobobob

GOPOOOOOOMOOOODOOOM=3000M=1000000000000000
0000 (000 (d)00M=100000000M=3000000000000 (5-2)
ORDOOOOOOOOmOA20000000000000000000000000
000000000000000000000000000000 (5.1.400)00 (53) 0
wp 000O00DD000BOOOOOO0OO0OO0O0O0000D00000O0000000000
0PSNROOOODOOOOOODOO0OO0O0DO0000Ows=1200000000000
000 wk)OODOO Test Model 500000 (5-7) 00000000000

5.1.3.1 000000

5.1.3.1.1 0OO0OO0OO0O »s.lilb00obdoboboobobooboboobobon
00000000000 0DO00oOO00ooO0DooooOooooosopOdnO GopOOOO
gooboogbdobooobooooboobobooobobboobobbooboobooon
000000000000 000D00000D k000000000 Qk)OODOO0OO (5-11)
0000000000000 MgOOOOO (b:6)000000Qye(k)O0DOOODOOO
gobogoboobobooboobobon

00 Q(k) = Mq(w(k) x Qvp(k)) (5-11)

0520 15Mbps 00O O0ODOOODOODO PSNROODOOODOOODOODOODO
0000000000000 0000000O0y)00000000O0o00D0D0o0UOoOoOo
H)SOPUOUO0OUDO0OO0OO0O0O0OOODOODODOODOO0OOOTest Model500000
O00i)000i#)00001)00000#) 000000000000 400000000000
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0 5-2: PSNROO O (15Mbps)

00 I/PO0O0ODO (dB) BOOODO (dB)
RD+SOP | RD | SOP | TM5 | RD+SOP | RD | SOP | TM5
(a) | 26.81 | 26.81 | 26.80 | 26.78 0000
(b) | 2695 |26.78 | 26.60 | 26.55 | 26.55 | 26.48 | 26.46 | 26.46
(c) 2461 | 24.17 | 23.92 | 23.87 | 24.09 | 24.02 | 24.01 | 23.77
(d) | 2383 |[2382|2382| O 0000
0000000
0 5-3: PSNRO OO (11Mbps)
00 I/PO0OO (dB) BOOOO (dB)
RD+SOP | RD | SOP | RD+SOP | RD | SOP

(a) 25.45 25.44 | 25.43 oood
(b) 25.77 25.53 | 25.52 25.77 25.65 | 25.68
(c) 22.48 21.94 | 22.13 22.73 22.46 | 22.60

RD+SOPORDOSOPOTM5000000000000/PO0O0O0BOOODNOOOON
00000000000PSNROOOOODOOOOODOO0O005-30 11Mbps000000
0000000000000000000000000 RD+SOP(11Mbps)d RD(11Mbps)
000 SOP(11Mbps) 00000 (d)OTM5(15Mbps) 00000 (d)0 TM5(11Mbps) O 0
0000000000000 VBVOOOOOOOOOO0OOO0000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0oo

00000000000 5200005300000RDO TM500000000SOP
0 TM5000000000000001)00000000i4)0000000000000
00000 RD+SOPO TM50000000000000000000000000000
00000000000000000000000000000000000000000
O0O0OTest Model 50000 000000BO0000D00000 GOPOOODOOO I/P
0000000000000000000000000000000I/PO0000BODO
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000 (511)0000000
Qvp(k) 00000000000 000000000000000000000015MbpsQ
11Mbps 0000000000000 5400 5-500000000000000000
00000000000000000000000000000000000000000
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054 00000 Que(k)D0000O0 (15Mbps)
oo I P B

(a) | 0.79-1.24 | 0.96-1.06 | OO OO

(b) | 0.91-1.27 | 0.92-1.08 | 0.98-1.01

(c) | 0.91-1.04 | 0.85-1.09 | 0.96-1.01

(d)

d 0.97-1.08 | 0.83-1.23 | OO OO

055 00000 Que(k) 00000 (11Mbps)
0o I P B
(a) | 0.80-1.20 | 0.97-1.05 | DO OO
(b) | 0.96-1.11 | 0.80-1.11 | 0.99-1.01
(¢) | 0.76-1.25 | 0.90-1.05 | 0.97-1.01

gobooobogoboosbl2siooooooobooboooooooobogn
ogoooooooooogoooooooooIoboobo0opPOoODObOObDDOOO
O0000BOOOOOOOOO0O0O0O0OO0OOOOOOOOODOOOOOOO0O0O0O0O0 w(k)
00000 (7000000000000 0wk)DODOOUODOOO 0502000000
goboors0l200b0oobobogoogboobooboobooboooboobon
goboobooobooboooogobooobooboobobooobooobooboobooobon
gboobooobooboboobo

5.1.3.1.2 000O0OOOOCOOO 05200005300 RD+SOPOOOOOODOO
oboboooobobogsli2boooobooboobooobooouobooboobono
OO00OO0O0DOO0ODO0O0O0O00OO0OO0 PSNROODODOOSB6000000 11MbpsO OO
000 (d)oooo0o0vVBVOOOOUODOOODODOOODODOODOODODOODOOoooooOo
gbooooobooboboboboboobooboobobbobooboobooooboon
gbobgoobooboobboobooobooon

gboopooobooooos20000 3000000000 000O0O00O00O0O00O00O00O0O
O00000000000000000000D00O0 ()00 0.2004dBOO0ODODOOOODO
00000000 () 0000000000000 0000000.1dBO00OOODO PSNR
uboobooboobooboobobooobobobobooboboobobooboooono
00 (-7)00000000000D00000000O0O00000O0ODOO0ODO0OODOOO
uobobobooooboooobooobooooboboooobobboooooobooboooon
goo

gooboboooobooobbooooobobooooboobooooobooooooooon
uoboboboooboboboooobooboooobobobooooboobooboooooobooboobooo
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0 5-6: PSNROOO (DOODOO0O0OO0OO0OOODOOOOOOOONO)

0o 15Mbps (dB) 11Mbps (dB)
[/PO0OOO |BOODOD |I/POO0OO [BOOOO
(a) 26.80 oooo 25.41 oooo
(b) 26.93 26.45 25.77 25.69
(c) 24.81 24.13 22.88 22.87
(d) 23.82 oooo O
ooooooo

057 000000000000000000
ad 15Mbps 11Mbps
OO0 (000 | 0o (goo
(a) | 22341 | 22407 | 16241 | 17076
(b) | 8604 | 9790 7059 | 8174
(c) | 12242 | 13880 | 10315 | 11725
(d) | 6572 6786 O
ooooooo

oboboobobooooobobosr70oboboobooooboobooboobobooboDbO
uboboboooboboobobooboboobobooooboboobobooobo
uboobooobobooboboobobooboboboboooboboooboooobo
gbooboooboogoooon

goooboboobobobooooooboooobobooboo 40000 ss00n00od
gboobobooboboboboboooooobobobobobooooboboboobobo

goddoboooobooooooboooouooooooooooooooooooa
(40)

5.1.3.2 000000000

5.1.3.2.1 J00000O0OOOOOOO ODOOO0ODOODOOODOO0OS1120000
oo s.1210000000000000DOO0DODOODOOOOOOODOOOODODOD
OO0 PSNROODOOOSSOUOOODOOODOOODOODODOOOODOOODOODOO
000000 (0000000000000 oO0o0o0oo0oOoo0oooOo0O 530
ubobobodgbuoboboobuoobobboobuoobobooboboboobaoobo
0000000000000 00o0 (boooo0o0)/0000booooooooooboo
(5-1)000 (4000000000 DOO0O0OOODOODOODOO
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058 PSNROUOO (DOODOOODOOODOOOO)

00 15Mbps (dB) 11Mbps (dB)
[)pO0O0OO |BOOOO |I/pO0C0OO |BOOODO
(a) 26.74 gooo 25.41 ogooo
(b) 26.93 26.45 25.78 25.70
(c) 24.83 24.13 22.88 22.87
(d) 23.80 oooo 22.40 ogooo
‘ ------- Fixed Q matrices —— Adaptive Q matrices
10
= —Ig Y ~ - TV SV AV
E -20
o 30
S 40
" -50 '
£
g =70
; 10
g
&
[a)

Frame

053:0000000000000000000000000

O05800000000000000000(d)0D0000000O0DOO0OO0000 11Mbps
gobobooobooobooooobooboobooobooboooboboobooboooboooooD
gobooboobogooboos3boboobboboobooboobobooobobon
000000000o0o0ooO () 0000000DDOO0DODDOOUOOUOOOOOO
oooooobbooovvooooooobooooooobooooooobobogooooo
gobooboobooboooobooboooooboobooooboboobobooboon
booooooboooooooooooooooooooooon

5.1.3.3 O0000000000000000

gbobooobobooobooooboobobobuoobobooobobooboboon
000000oo0o0o0ooOoooOoI/pO0O0D0OO0OBOOOOOOODOOOOOOOODOO
ubobobooboboobobooboooboboooboboooboooobooboo
gboboobooboobbooboooboooon

gbobogbboobooobooboobobooboobobooooboobooboboooon
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gobooboooobooboooboooobooooboooooboooooboooboon
gooooboooboooboboooboboooboboooboobooobooboooboon
ggboobobooooooooboboooobooboooobooooboooon
vbooboooboobooooboooboooboooooobooboobooboobbobooo
gobobobooboooobooooboobooboobooboooboobooboboboo
goboobooobooobobooobooooboobobooboobooboboboobooobooboooD
gobobobooooboboooboooobobooobobooooboooobooobooon
gobobooobooobooooobooboooobooobobooboobooobooobooD
gbobooobooboobooooboooboboooo

514 R-DOOOODOOOODOO

0000 (5-2) 000000 DOSNROOODOUOOOOR-DOOOO (5:.12) 00000
goo

02
o0 SNR = 10logloi

D

00 = 602xmxR+A (5-12)
1
A = 10l0glof2
Va

0000000000000 0000000000000000D0O0U0O 6dB/bitOOO
ooomQbdlooooooooboboboboobooobobbobobDoDmoDbOD
000o0o0O00oO00oOoO00oOoO00ooo0o0ooDooooDoDoo0oOmOO0DbD ADDOO
oooo

000 (5:12) 00000 SNRO ROODOOODOO Test Model 50000000000
00000000000 540000000 ITEHDTVODOO OO Opening ceremony 0
Uboob0obobooooooboooboobOoD 11b1sMbps OO OO 05MbpsD OO OO
0O00o000ooO0o0oOo0ooOoOO0oooo0ooO0o0oDoDo00 mOO0 AODDQOOODODOOD
0O0000OoO000DOO00000oooo0oooOoO0oooodooOogooboooOoo
00000000000 00oOoo0oOoOooooooo

000000000000 mO0OD ADOODOOOOODODOOODODOOOOOOOmMO
00 AD0D0OO0OODODODDOOO0O0OODOO000O0D, 200000000 SNROOO
0O0000bOO000DoOoOOo SNROODOODDOOOODDOODOOODOOOOODDODOOODD

5.2 Udgbobodoodoooboodn

gboogosigbooboooboobooobooboooboobooobboboobonon
uboooboobobobooooooboobobobooboboooboboobooooo
OO0 DbvbOOOMPEG20000000O0O0DOOCOOOOOOOOOOOODOHDTVO
uboobobooboooboboobooboboobobooboobobooobooobo
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‘ @I picture OP picture A B picture ‘

3 Ed_’hghdjuu

25 oo

[dB]

0.05 0.1 0.15 0.2

Observed SNR
o

125

115

0 1 2 3 4 5 6
R [bit/pixel]

054 PSNRODODOODO

O MPEG2O00O0000OOO HDTVODOODODOOOOOODOOOOODOOOOODOOO
OO0ooooooOooo HDTVOOOOOMPEG200000000000000DOOO
ubboobooboobboobooobboobooobboooboabooonoog

gbobooboooobooobooboboooboboooboooboooboboonogoon
D000 ®oOo000000000000000000000000000000000
ubobooobobobobobooboboobobooboboobobooboboobo
ubobobooboooboobobooboonbooo

O0000o0oopoOooobooOOooO0oOooobobOOooOOoOoOoMPEG20000000C00
OHDTVOOOOOO0oO0oobobobobooooooooooooobooobooobon
uobobobooobobobooooboobobooooobooboboooobooboooooobooon
uboboooboobooobobdoooboobobooboobobooboobooooo
ugboogn

gbobods2ilgobooooboboooboboooboboobobooobobooboboobon
ubbooboboooboboobboobooos22bodbboobobooobooboooon
ubooobooooobooobooo

5.2.1 000000 0000000000000 00000000

O(7)0000000000000O0O0000O00O0O0ODO000DO0OOODOOO0OO0
goboooboboogobooobogoboobobooboobooboboooboooooDoooD
gobooboobooooboboobooobobboobobooobog s-s0boooon
gboobobobgooboooobooboboboboboobooooslribooboon
000000000000 00O0o0O0o000ooOoOOooOooOoooOOoooOooooO (o
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Layer Extracted parameter

Picture D(i)
:Target distortion level

v(i)

MB grou
group :Object attractiveness measure

Macroblock S w(K)
:Visual priority parameter

U55:000000000000000

O0O0MBOOOOOOO)ODOODOOOOOODOOOUOOOOOOOODOOOOOOODOO
Owk)DOODOODOMBOOOOOOOODODOOOOODOODOOUOODOOOOOOOOOO
goobogobooobboobbooobbuooobooobboobbooboboooo
oobooboobooooboooMBODODODODODOUOODUODbOUODODOODOD
gboobgobooboobbooboobbooboobboobooboon

5.2.1.0.1 MBOOOOOOO 0OO0000O0O0OO0OOOOOOO0O0O0O000O00000O0
PbOPrO0000000000003000000000000000000000PbOPE
00000500000000200000000000000000005000000
00000000O0O0O0PKMOPr0000000000O0OOO0O0O0000000000O0
0000 (000)0000000000000000000 Vy(k)000000000 (0
00000)00000000000000000000 V,(k)000 |V,(k)) 00000
0000000000000000000000000000000000000O00O00O0
000000 W¥WOOoOoOO0O00000000000000000MBOOOOOOOOO
000000000000000000000MBOOOO (0000000040000
0)0000000000000000 MBOOOOOOO0O00000000000000
000000000000000
000000000000000000000000MBOO0O0O0O0O0O00000O0000O
0o(j)000000;0MBOOO0OOOOOOO0OOOOOOOOOOOOOOO0OO
000000000000000000000000000000000

() 0000000000000 00000000000000000000 (0
() 0000000000000000000000000000000 W0

o0 ((),() 0000000000000 0000oooooooOoMBOOOOOOOO
ugbboobuoobbooboobboobooboooboobooon
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()000000000 OO0OMBOOOOOOOOOOOOL()O000O0 (5-13)000
0000000 !(=0,1,...)0 MBOOOO j000000000000000000000
000V,(j,) 00000000 Vp(k)O00 [Vp(k)|00000MBODOOD ;00000
0000000000000MBOOOOOOOOOOTH,00000000000000
00000000000000000000000000000000000000000
0000000000000MBOOOOOOOOOO0O0O000O R(G)OO0000 (5-14)
000 (516)00000000000000 (5150000 (516)00000R(j,1,1) 0
MBOOOO ;00000000000!/0000000000(MO0MBOODOOOOO
000/00000)0000 Vy(k)000000000 (5:15) 00 (Vie(l), Vy()) DO O
000000 V,(k)0000000CRO R(;,LI)000000000000000 (516)
0 R(j,1,I')O R(j,1,)0OD00MBOODOOD ;000000000

L(j) = max(Vy(4,1), 1) (5-13)
R(j) = R(j, L) (5-14)
i) L(j) >TH,

(Vo] + Ve (1))

RO = i Y () + (Vi () + Vi OV

Cr) (5-15)

ii) otherwise
R(j,1,I')=01 (5-16)

(I)000000000000000 0000000000 K,(j)00000 (5-17)0
000 (518)000000000 (518)0 Ky(j,7,p) DOMBOOOO jO0000 MBO
000 (00000)00000000000000000 (p00000)000000O0
00000000K,G,5,p)0 Ky(j,4,p) 0000 MBOOOO j000000000w,
00000000000000000000000000000000000000000
MBOOOOOOOOOOOOOOOO0O0O0O0O0O00000000000000000000
0000000000000000000000000000O (00000000000
0)000000 freqq0O00000

Ky(j) = Ko (4. ', p) (5-17)

Ky (4,5, p) = wy x (Vg(§) = Vg(5))? + (Pb(j) = Pb(j"))* + (Pr(j) — Pr(j))*  (518)
00000000000000000000000 (519000 (521)00000000
000000000000000000000 Sg00000000000000000
000000000000000000000 ()000000000 L()000000
R(j)000000000000000000000000000 (00000000 MB
00000000000000000000000000000000000 K(j)000
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K(j)0DODOO (521)0000000000K(j)0000000000000K(j)00
000000000000000000 (521)0 C,0C,000000000000000
000000000000000000000

i) K(j)>1
o) = Sia( i ) (5-19)

ii) otherwise
A 1 590
v(j) = Zg(m) (5-20)
K(j) = ( Co — + ) X Kp(4) (5-21)

freq(Vy(4), Pb(j), Pr(j))

5.2.1.0.2 0O0000O0OOOOOO OQOOCOOOOOOOOOOOODOOwkOOOO
0000000000000 oooO00o00ooooOoOOo0o0O (OOOOODODODO
0000000000000 0()0oooO0o0DU0oOoO0O0DUoOODOOoOObDY()OOoo
0000000000000 0000000000O000 ¢k)(ODOODODODOODbODODOD
O0000)00000 (522) 0000000000000 00OD0 KK OODODOOODOOD K
gdooooduotdouoooobooodooooooboooouoouoooooa
O0000000o0o00000oooOo0o0o00ooooOoOOooOoOoooO (-7yDooboo
0000000000000 000000000D0DO00 (70000 act(k)DODOODO
Oo000o0ooooooooboooooooobooooooooooooooooooog
Oact(k)DO0O000O0O0OCO0OOO0OCOOOOOOOOODOOOOOOOOOODODOODODO
ooooooooon
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0000000000000 0O00000000000000000 cact(k)DOOO (5:7)
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(5-24)000000avgcactO cact(k)DO0ODO00O0ODOOOO

t(k) = cw(k) (5-23)
cw(k):2><cact(k)+avg_cact
cact(k) + 2 x avg_cact
O000O0OMBOOOOOOOOODOODOODOODOOO (OOBMBOOO)ODOOOOOO
MBOOOOOOOOODOODOOOODODOOOOODOODOOOOODOOO (Inoooooo

(5-24)
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05900000000
goood MPEG-2 MP@QHL(4:2:0)
000000 | 11Mbps, 15Mbps
GOPODO N: 15
M: M=3000 M=1
oood O000000/000000000
good + 63.500x+ 3150000000
(fframe00000O0O)
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t(k) = V(o) X CWmin (5-25)
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521000000000 000000DLO0O0DLODLODLObLDObDO0ObLOOobLDObDO00o0DLDOon
O0000000o0ooO (b:15) 0000 TH,OCROD (5-18) 0000 w,00 (5:19) 000
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TH, = 3.0

cp = 10.0

w, = 0.1 0ooo (5-26)
Sig(z) (0= XZ0FT0
(Ca,Cy) = (100.0,0.1)
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gbobobooboboobooooobooooboboobobooboboobo
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uboooboobobobooobobooboobobooobooboobooboboboooon
ubooboooboboobobooboboboboboboobobooboboobo
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gbogobe2000000000000DLO0ODLOOOOODOOODOOOOOODO
ubooobooobooboooooobobobobooboboobobooboboobo
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gbooboooobbe40bbOO0ObOODLODODODODODODODODODODOD
gboboooobooooooooooooooooogesbobobOoDO

6.2 000000000000

6.2.1 0000

00000000000 D0000DD00000D0000000D000Dono00onononog
00000000000 00000000000D0O0O00OO0OMPEG-200000000
D0D0D000000 Test Model 520 000 20N noo0o0o000D0000O0DOOO
00000000000 D0000D000000D000000000000DDo0ooong
0000000000000 D000D000000D0000000000D00000onng
O00000 (00000000000000)0000000000000000000
000000000000 D00000D000000000000D00000D000onDng
00000000000 D00000000D00000000D00000Do0oononog
00000000000 000D00000D00000D0000D0000DDooooong
O0OD0O0O0OD0ODODODOOOMPEG-2000000000000000O0O0O0DODODDOOOO
I[DPODDOOODODDOOODBOOODODOOOODIOPODOOOOODOOOO
OD000000000 1000000BO000O00O00000000O0O0O0O0O0OOO
k(>1.0)0000000000000000000000000000POO00O00000
OMUO0D0D0D00000000000000000000000000000000 (M,
k) 0ODOOODODO0O0000D000000000000000000MOO00000
D000 kODO00O0O0ODO00O0O0O00DODO0O00O0ODO00O0O0OD000O0DDO0O0Ooonong
O0000000015Mb/s000000000k ={1.0,14,1.8}03000000000
OD0000 (mquant) 0000000000000 000000000000000O0
6-1000000000000M=3000M=5000000300000000 (0 150
0O000)00000000PSNROOOOD 62000 64000000000 mquant
D0000000000000 15Mb/s000 75MbO00000O000O00O00O000%
30000000000000000D0D00000000D0D00000000ODnDOg

O0D000k=1.0018000000000k0000000000 PSNROOODODO
OO00DO0O0DDOOdWhale show O Opening ceremony 000000000000 OOO
O0000000000D0D00D0D000000000000000 Green leaves 01 000
0Ok=180000000000000000000000D0O0000ODOOOOOODOO
OO0 k>18000000k=180000000000 PSNROODODOOOODOIOPOO
000BOOOODOOODOODOOODOODOOODOOOOODOOOODOOOODOOOOODO
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0e6-1: 00000

0oooo MPEG-2 MP@HL(4:2:0)

00000 |0000000000000 (15Mb/sO0)

0oooooo afufufsfalalaln

0ooo 000000/000000000

0000 + 63500+ 3150000000
(10000000000)

DCTOOO 0000 DCT/00000 DCTOO

0 6-2: kOO PSNRO OO (Whale show)

(M.k) PSNR dB

IDPOOOD |BOOOO | Total

k=1.0 25.85 26.34 | 26.18

M=3 | k=1.4 26.64 26.33 | 26.43
k=1.8 27.70 26.84 | 27.13

k=1.0 24.76 25.13 | 25.06

M=5 | k=1.4 25.67 25.16 | 25.26
k=1.8 26.81 24.50 | 25.75

6.2.2 0000000000000

gobooooobbboooooobboboooooobobboooobbobbooooooboobo
goboobobooboboooboobboobooooboboobobobobobo
M=3UOOooooooooooooboobobuobooobooooboooooboboo
00oo00oo0o0oo0o0oooUoo0o(PO0BOOOO)ODDOOOODOOODOO
gobooboboobooobobobooboooboobobe-10O00b0Oob0O0On
googoooboobooboooo

e JJIU0O0DDODODOSG6DODODODOOOOOOOODODO)O

e JIIUUDBOOOODOUOODDODO 4MDO 5)0

e 6 I0DUIODDOODODUODLLUODDOODLOODDOODOODDOO
e 6210000000000 k=14000000
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gbobooboge-10000an
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0 6-3: kOO PSNRO OO (Opening ceremony)

(M) PSNR dB

IDPODOO |BOOOO | Total

k=1.0 26.57 26.83 | 26.74

M=3 | k=1.4 27.40 27.02 | 27.15
k=1.8 27.79 27.04 | 27.29

k=1.0 26.38 26.59 | 26.55

M=5 | k=1.4 27.46 26.96 | 27.07
k=1.8 27.97 27.00 | 27.20

0 6-4: kOO PSNRO OO (Green leaves)

(Mk) PSNR dB

I0POOOO |BOOOO | Total

k=1.0 22.65 2322 | 23.03

M=3 | k=1.4 23.93 23.78 | 23.83
k=1.8 24.26 23.93 | 24.04

k=1.0 22.37 22.82 | 22.74

M=5 | k=1.4 24.07 23.55 | 23.66
k=1.8 24.87 23.71 | 23.96
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Whale Show, European Market, Crowded Crosswalk 0 000000000000 OOO
O000BOOOOOOOOO0ODODOODODDOO0OOO0ODOOO20000000000000
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6.23 1000000000
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oobooobooooooboooboobbote2200b00b0o00NM=3000 M=11 2
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(M=3)
RMng—HMg(B) ><2—HM3(P) (61)
(M=1)
RMlzR—HMl(P) X 3 (62)
R . 00000 (3000000)
Hys(B) : BOOOO(M=3)0000000000
Hys(P) : POODOOM=3)0000000000

Hys3(P) : PODOOM=1)0000000000

OooODO0O0OO0OM=10000P0O0O0O0100000000O0O0O0DCTOOOOOOO
000 Ryp/3000000000M=300000000000000BOOOOO DCT
ooooooooooboobooopOobobobObOO0OODOOOODOOOODOPOODD
0000000 DCTOOOODODOODOO RysOOoooooooOOPOOODOOOO
O0000M=10000M=3000000000 V3OO (6:3)00000000 (64)0
obooboobob00o M=100O0O0OUOOTHy O VysOOoooooooooooooo

Rass
Vs = 6-3
M3 (Rar/3) x Wy (6-3)
VisD THy (6-4)

O000Wg.0 (b)0O0OD0O0O0OO0O0O0D0O00O0O0O0O0O0O0O0ODOOO0OOO0ODOOOOOO
oo rpOb00O0OO0O0O0ODOOO0ODO0ODLOOOODOODO0OODOODLDOOODOODOO
10000000b00obooobooobooboboboobobobobooboooboaooo
Ooooooooooooooo0oooooooo200000000000 Eiwd By,
oooooboboobboobboobbooboboobooboobbuoobooboobooo
gboboobooboooobooboobob 200000000000 E{OPDEétmDDD
(06400)000D00O0O0OOOO Wg.,,OOODOO

EéOP Ellztm (65)
Etop’ Ebtm

Wgrr = min(

6.3 Udggoooooogoooogdn

6.3.1 0000

MPEG-20000000000000O0O0OCO0O0O0DOOOOOOOOOOOOODOD
vbobobooooooooooboooooooooooboooooobooooo

(a) Intra / Inter 000000

(b) Motion 0 00O (FrameO O / FieldODO)DOO
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0 6-5: 000000000
m| @ [ 0 [ ©
0 | Intra — —
1 Frame | OO0
2 Field

3 | Inter | Frame | OO0
4 Field

5 Frame | OO0
6 Field

() 0000000000000 (000/000/000)

ooobooOoooOMPEG200000000000O0OO00ODOOOODOOOOmOOOO
ugbboooes00noobooonoog

Test Model 500000000000 MPEG20000000O00OO0O0OODOOOODO
ubooobooboobobooobobooobobooboboobooboboobooboo
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ubooboboobobooboobouoobobooboboboobooboboooobo
uboobobooboobobooboobooobobooboboooboobooono
uboboooboobobooobobobobobobooboboooobobooono
uobobobooooboboooobooboboooobbobooooooboboooobobao
uboboboobooboboooboboooboboobobobooboboobobobo
gbobobotbOntraO00ODO0OOODODOODODODODODODODODOD
uboboboobgbobooobobobooboobobobooboooboboobobooono
000 (1600x 16000)0000000000OO0OCODOO0OOOOOOOOOOOODO
OO0 DCTOOODOOOOOOODOODOOOODOO

6.3.2 00000000 0OO0O0ODO0O0OO0O

63.100000000000000000000O00O0000O0O0DCTOOOOOODO
00000 DCTOOOOOOOOOOOOODODODOOOOOOOOOOODCTOOOOD
gobobooobooooboooboobooboboooboobooboboooboboD
0000000000000 0000oooO (booooooOoOoA)DooDODOO DO
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f(6% A) = a x logao® + b (6-6)
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00000 f000000 (a,b) 0000000 (Intra/Inter 0 200)000000000
0000000000000000000000000000000000000 (a,b) 0
000000000000000000 MPEG2000000000000000000
00000000000000000000000000 IntralInter 000000000
000000000 100000000000000000000000000000000
00000000000000000000000000000 (MQUANTO)OOODO
0003100000000200(00000)x 31000062000 (a,b)00000
0000000 (66)0000000 (m,n)(mO000000,n:DCTOO00)000000
00000000000000000000000000063.100000000000
0000000000000

i) mO O(Intra00 0 0)

V(m,n) = d+s+C(m,n) (6-7)
3
C(m,n) = Z fa(oi(m,n),A) (6-8)
k=0
i) m O O(Inter 0 O O)
V(m,n) = r+s+C(m,n) (6-9)
3
C(m,n) = Z foloz(m,n),A) (6-10)
k=0

0 (6-:8)00 (6-10)00000f, b 000000Intra0Inter 000000000 OOODO
(6-6)0000000O00C0DOO00ODOO0OOOOOODOODOOODOOf,00000 Intra
bcOOOOODCTOOOODODODOOODODOD (670D (69900000d,s,rO0D0DODO

oboboooooooboooooooooooobogoboobgo
d : InraDCOOOOOOODOO(ODOODO400000)

s : 0000000000000 0OU00OO (DUOObODDOOOoO)oDoOoOoo

r : QOO0O0OO00O0O00O0000
O00000000000000000000ooooooooooO (m,n)000000

00000 V(m,n)DOODOOOOOODOOOOOOOOOOODOOOODOOOOO

i) C(m,n)=000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000

ii) otherwise

minV(m,n) 0000 (m,n) 000000
m,n
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06-6: 00000

ooooo MPEG-2 MP@HL(4:2:0)
oooooo 15Mb/s
goooo Test Model 50 0
ooood ooooooooooon
oooooooooon
oooogo oooooooo
oooo 000000 /ooooooooo
oooad + 63.500x+ 3150000000
(l0oooooooono)
DCTOOOU |000O0DCT/O00O0O0ODCTOO

6.4 0000

6.4.1 0000

gbobogbobooboboobobooboboobooooboobobooon
Dobodbdbe600000O0DO0O0O0O0ODO0ODOOTest Models OO OOOODOODO
gboboobooboobobooboobbooboo

6.4.1.1 000000000000

00062300000 M=3/M=100000 Vy,3000000000000000O0O
oobooboooooboooboo vz 6-50000Vys0000000M=3000
M=1000000000000M=100000000000 (M=3000)0M=3000O
00000000 (M=1000)030000000000000000D06100000
goboooilooooooooobooes0000e22000000 MO 1000 M=30O
ubboobuoobboobooboooboobooon

650000000000 0D00DO0ODODODOODOODOODOOOO0O0O0O0O00OM=10
ubobooboobobboboooboobuoboboboboooboobooboboboboono
gbol1gooobobooboooobooM=3000 M=100000000000O0O0O0OD
obooboog vysO0Oobobobooboooooooboboboobooooooboon
bobodboobobooobobooboboobobboboobobooobooono
M=3/M=100000000POOODODO DCTOOOOOOODOODOOOODODODODO
0000000000000 0 M=3/M=10000000000000BOOODOOOO
ugbboobuogbbooboobboobooboboooboobooon

ooboboog Vs 0oooooooboooooooobooooobooooooDbo
gboooboe-10b0oobilobonobobuoboboboosoboobuonobaobang



067 00000000000D0000O0PSNROOO

g6l OOOoODOOoOOOOoOO

gooon googogo o PSNR dB
(M=3 -1 Proposed | TM5(M=300)
ooooo) (MO) | Total | BODO
European market 26.7 34.31(M=1) | 32.98 | 32.86
Crowded crosswalk 234 35.67(M=1) | 34.42 34.77
Whale show 2 17.6 25.37(M=1) | 24.94 | 25.00
Whale show 1 15.6 28.11(M=1) | 27.42 27.39
Street car 3.2 34.77(M=1) | 34.38 34.55
Japanese room -1.6 35.00(M=3) | 34.96 | 34.45
Ice hockey -4.5 37.46(M=1) | 36.94 36.86
Weather report -8.7 36.07(M=3) | 35.97 | 35.84
Green leaves -12.3 23.10(M=3) | 23.13 | 23.00
Opening ceremony -15.6 25.63(M=3) | 25.45 25.36

70

uboboooboboobobogsoubuoooobobooboboooboboono
go00o0ooOoOoOoOoOOoOOOOODOODOOOODODODOOOO 4)O0O00 THyOOO (3)
U0 RysO00OO POODOOODOODOOOODOOO8OUOOODOODOOOO1I30000
OO0b0e700000O00OO0O0OOOOOOOODOOODOODPSNROODOODOO
O0MOOOODOOOOOOOOOOMOOOOOOM=3/M=10000000000O
ubooboboobooboooboooboobbobboobboobgage2200000
U0 M=10M=30000000D0ODO0O0O0DOODOODOO0OO0 M=300000000
goobobooboboobobooM=300000o0b0ooooooboooBODbDODOD
OO000O00DOOO00O0O PSNROODO PSNROODOODOOO

goooobooboboooooooboboooooobobobbooooDooog M=10
gooobooboboooogooboboboooboob M=1000000000DO00OO0OD
OM=300000000PSNRODOOOO 04dBOO 1.3dBOOO0DOOOODO Whale
showOOOODOOODOOOODOOOOODOOOOODOOOODOOODOOOO 2dBO
goboobooogoobobboooM=30000000000DO00000O00O BODOOODO
gooobob mpob0obOobooooobOOobOO0bOobobOO0obO0obOoboOooooD BO
Oooooboooboo pSNRODODOOOOODOODOODOOOOODOOODOODOO
gbobobooboooboob M=s0000b0o0bgooooboboboM=100000
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068 00000000000D000O0O000DOO00O PSNRODODO

ooood 00 PSNRdB | PSNROOOO dB
Proposed | TM5 | OO oad
European market 32.93 32.98 | 2.37 -0.53
Crowded crosswalk 34.36 34.42 | 1.68 -0.20
Whale show 2 25.34 24.94 | 291 -0.62
Whale show 1 27.50 27.42 | 0.80 -0.36
Street car 34.63 34.38 | 1.08 -0.10
Japanese room 36.06 34.96 | 2.53 -0.48
Ice hockey 37.16 36.94 | 1.23 -0.08
Weather report 36.52 35.97 | 1.67 -0.05
Green leaves 24.06 23.13 | 1.95 0.18
Opening ceremony 25.88 25.45 | 1.27 0.30

6.4.1.2 000000000000O0000O00O0
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O00O0GOPOOO N=15M=30000000000000000000O Test Model 5
000d0O0o0O0o0o0o0bO0bO0oO0oOO0o00oobOo0bO0obO0obOOooOooog PSNRO
goodooooooobooooooooobooooooooooooobooooooon
000000000 DOO0DOO00bO00 PSNROODO 04dBOO 1.0dBOOOOODOOOOO
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6.4.2 00
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