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3. MPEG-2 ¢ MPEG-1¢ =x}o]

2

MPEG- 1 MPEG-2
TA T A EAL TATFAL = v L FAL
G (2 SIF SIF, EDTV,HDTV
v |A=Ewf 4:2:0 4:2:0, 4:2:2, 4:4:4
Profile |A &2 Profile®} Levelel] €3t 7|5
s} VHS Distribution/contribution
H E & A A CBR,VBR CBR,VBR
H| E & 7H (< 1.856Mbps) 7} (< 100Mbps)
AA AR < 150ms < 150ms(when no B)
A Random access Random access
GOP+x GOP7xE z&=t. | GOPTRE 2R ¢olx Hr,
Scalability T8 . 3% F(SNR, spatial, temporal)
S TR = Forward, backward, up, down
A%l 7 Error A% AedeH(HT) A+
bitstream ¥HF Yes(GOP) Yes(GOP)
EZRC A dEskA A
DCT =2 F AL Field(s=2}) or frame(H]€¥)
A =d= =2 AL Field, frame, dual-prime
ERARSI = MV for P, B For P, B, & concealment MV
TFAb zigzag Zigzag & alternate
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MPEG-2 Al ="l A= 57k gH9] &717F 2235t
@ dloly Az EEM B 357 Zgrtole] H7|

* SCR(System Clock Reference)¥® PCR(Program Clock Reference)©]
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Time Stamp)9 FEF7F A
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A x| st= £l st AT E AW EH g,
@ Z29FIr= NTSCS PALWA S ZH a9 sl =A S48
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E F/HAZ FiEskE o= MPEG 9] AA=Z A
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DTS+ Z 8l I, P picturedl A ®F PTSYE 7HxXIt

7) SCR¥% PCR

O F-a71dA 271744 HFAA 5715 98, MPEGA A= F-&7]d
Al dHelE7F oA = AIZES A AGEtal, o] FRE F 53 MEXEF
of A AFste] HorloA AT wf o5 o] gt oy HZH 9
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8) PLL A4 9%
@O STCe ¢A17}F € PLL= At

28k A
@ MPEG-2 TSAAE B35 7] .
@ MPEG-19A+ 7] FeF947} 90kHzU3_ FEaha AZE A R
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A ERIAS (AN 2527 dgaA)
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1) ZT2IY2EYHY) EAATEAET
@D PS(ZEI1A~EF)
« CD-ROM¥} o] Aoz dHolHe efu &4do] 42 mAs 9
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. OWOM =4 T MEFer F5stE 2ERS vdsste] gkt
Za Y TASE HEAE® O R wltEE= o&8S L33t}
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@O MPEG-2 A 28¢] PS ¥ TS X% PES #A& AF&3}
@ PES #HAE F7HA 9 thgst WA FE
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A
v

| \‘Private 137

- = Flag Conditional Coding | -

\ } SIE \

Jj;-ﬂ/\]i . 4}1&1 o & | PES] Staifin g

FoAe| ID |4l controll 2 PTS DTS/ etc. byte & ldlelE]
24 8 1

14 | 8 33+7 33¢7 N

« PES scrambling control(2), ESCR(42+6), + ES rate(22+2),
. PES priority(1), trick mode COHtI"Ol(8),
e data alignment indicator(1), addlt'lonal copy infor(7+1),

i previous PES packet CRC(16),
) copynght(l), PES extension control(5+3),
» orignal or copy(1), PES previous data(128),
« PTS DTS flags(2), pack field length((8),
« ESCR flag(1), pack header(xx),
« ES rate flag(1), packet sequence counter(7+1),
« DMS trick mode flag(1),

original stuff length(2),
 additional copy info ﬂag(l), 01 (2), * buffer SC8.1€(1),
« PES CRC flag(1),

buffer size(13),
« PES extension flag(1)

PES extension field length(7+1),
reserved(xx)

T1¥6-2. PES {79 HolHF X%

O HAAAFZ(R2HE) ;
« packet start code prefix(24¥]E) ; PES#|A o] Al <5 3
;1273 (0x000001)
« stream id@HIE) ; 7|2Z2ERY FFo wa} AFHIEIE Fo14
=3
@ PES packet length(16R]E) ; t}&o] 9+ PES#HFe ZolE e
=3
@ ‘01" ;o] 24 E+= MPEG-191 %o At&3st= ‘00 37 $3] AF
Raa=g
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e}
© PES packet priority(1F] E) ; A o] 495 YErd
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th5ol 25 AR7E A 2G9 o] Al &olet= AS on| g

!

MPEG-2 Al2=¥] %35 185



A67¢ MPEG-2

@ copyright(1H]E) ; PES #|Z] do|H < A2 BRIEFHFE LER.
original or copy(1H|E) ; 9% &= HALES EY
@ PTS & DTS flags(2RlE) ; PTS T DTS7F FolA= AE Yepd,
« PTS9 DTSt Ztzt 33uE =24, dA42 PES 7oA Ao
A A = A9 o] QAT D BESAE HEE BHYAHE
o]t
DSM trick mode flag(1H]E) ; ©X|& vl A& trick mode control
o] ARg o FE YER.
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APet 22 PackAlS 3 PESAIS o2
@ Pack AT tF3sd HEXZEY XA
Al Z-o] .

2 AAZS dels 7z
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297k 94 QEE ¥ 5
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ENDEZ =
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Zo]

Stuffing
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Program
mux rate
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Rate
Bound

Audio
Bound

o <

4 Flags Byte

NEH
xgy_

22+2

6 9

41 |

| 24*N
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S ok
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.....
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 pack start code ; Har]e
MPEG-2 TS¢ E#HAXE
S YEllE AFES
o]= MPEG Oﬂ’\]"jgﬁ]roﬂfﬂ

« 01" ; MPEG-1(¢] PS+= ‘00") ¥
* SCR ; SCR Zx 9] nxjut nlolE
& 27TMHz®| @912 %A ¢

G = L}E‘rbﬂﬂ}.
gl @ dEn,

o] A stuffing vlo]E 2] #o]
ojoj A Al 2ElE S Fol

dlo] B & & 50Hlol E/%
W JPAREg] A9 &
e stuffing length ; Tt}
Z2agel A A o= Ayl

= A A

HE

2~E" AAd gt ARE YERAT
A AHA Hol| = A" H7F HEEA] Qlojof s} T HAREH o
ofl &= §1& F Utk
system header ; A|ZH3|Ho = 320 E Q] A|ZFE-G o o]o] A|2H]
2410l deolg YElE ARV E3E
AA "HolgHFEEd = HES, SAAAM3F, FFAET, 45 91 5
o] AR} E3F
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o T2 Y o7 2t

- fixed flag ; Al2=8] HIES9 14 /7}H S YellE S8

- CSPS(Constrained System Parameter Stream) flag ; A2 ¥
EF Fetrlgol AdS Fo] HAA Ha|dAe a3 E é_‘?‘ﬂf?}
AL BAOoR = Y

- audio lock flag ; A% SAHIEZEYS 9J4o] A|l~dlZEn o

Aetal Jv A& e S92
- video lock flag ; /\]/\E“ FAHEAEZ ito] A|l2~dlF iy o

Astal = A& HElE

3) TP #H AR A

MPEG-2 PSel= 7 7|22EfAbold] AR E Algsts 2572

Ne Tk

D PSM(Program Stream Map) ; PSWe| 7|22E9 2 7} 7| 22~EHTE
of #AE 7lEstE HAoEZ PSM ~EH IDEZE 0xBCE AME-3

@ PSD(Program Stream Directory) ;A &uj Ao ALg3t= GG A~
= 9% A=A A HEZEgnt dFMAE A AJHAAE

MEAEYS] AFRRY volESE TAT

o APAA = FFe A 1 Pictureo] Aol #rh

o A
[}
« PSDe ~E¥ D+ O0xFFo|t}.

| .

5. TS dlolg +z
=

1) TS HolEH7x9 7%
@ 188utolE g dole] EHANE W7ls V2GR tFdtEal £

@ HlwA i Fx% destA R oferfe] rads ERketeE BEX
|

@ TSH AL Zolx 188uto]ER mAH oA vt FHuARE 7MHA Fx
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e}
.

@ ddole ASZEE Fi e ol JEA HEZEY] AIHA Q]
BEEste] S 7 UdeF: HEXER #3 FUPHE & 34
ox g3t 9

< 188Byte»
transport | transport | transport |
packet packet packet

/

sync transport pa}yroad transport tranqurt adar_)mtloncontinuity adaptation|data
byte|. error gmt' S priority PID iscramblingiggi control field |byte
indicator| indicator control control
8|1 1 1 1 |13 2
[ ™A
adaptation discontinuity random | stream conditional coding|stuffing
field indicator access | priority |5 flags - - byt
length indicator | indicator optional field yte
3 1 | 1 3+xM
slice transport |adaptation
PCR | OPCR colintdown private data field
length & data|extension

42+6 | 42+6 3

19H6-4. TS 79 dHolg =

7h SH 85
@ sync byte ; EAATE w79 A2 dEE
@ transport error indicator ; ‘1’o|™ & ¥l
EASG = u| ot
@ payload unit start indicator ; ‘1'e]W &dA #IHZ Ho]Z =7} PESH
A= Al &steE As o n gt
« ‘0ol PESH A sy 7t EAA gk AS 9w
« PES#ZI9] H&FL2 AAY Mz ENEITE sfrlow A As|o}
=3

i

ro

® PID(packet identification ; 13H]E) ; 2t T2 9] 7| ZA2EHS HAFE
3l R I AT E o3
« HH9 PIDF 5AHEEZ AFEE. 0x0000> PAT, 0x0001> CAT

® transport scrambling control ; AU Ho|Z2=o] ~aWE oJHE
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L EFA T

(D adaptation field control ; ©]%°] YElt= HSZ et Holzro &
A5 HERY.
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HE=37] sk ol
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2IMHz @912 E A
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SEA=
+ PAT(program association table ; Z 21 FH ool E) ; 160 ES] 7t
29 HesE 29 W go]lEe PMTE PIDo dAZst= o]

L2 PAT? PIDE ‘0x0000' .2 Aai# ok
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TTEE Y
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AEst7] s AEE.

- NITE= PATOA 2138 HS7F 091 24 5ol ajdat.
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2. Profile®} Level

=) MPEG2 942 sld=st 7%l wet 2@ hx = R

st e s 4719 dE=E ER/5=d, MPEGL 979 Simple, &3
TV 3l A7]Q] Main, 5 ZAETVE 3lHA7]<Q1 Highl440, vl= 1144
TVE $13 3+4< High7F A

T3 75l weEbA = 5(+1)70 9] Profile® ol Xtk FHd oS ol &
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l

1) PROFILE
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A Z

1
9o duelZ B

=

g R ofo g9 7ao
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AT
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o FLFASE AHESHA RO
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. WA Ea

5 BN A4 5 2y 88 s

[e) — ©H 1= O O [e)
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¢ dotd FABFANE JUEL Aok Fole V% AT

[e)
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giokol AP Ao o

: Pixels/sec|, . o q
Level Size (Mbits) bit-rate SI)
LL(Low) 352 x 240 3 M 4 VHS #H]|

ML(Main)=BT.601 | 720 x 480 10 M 15 SDTV A 2}
H1440(High1440) {1440 x 1152 47 M 60 HDTV /7]
HL(High) 1920 x 1080 63 M 30 HDTV A 2}

3) T=vdd 4
O FEBFoRE 5(DFFE Zadd, FAYFoRE 457 Huz
TR BF 2004)7] GOz vhr o,

il
» e ZEIFANA AFHe o] FIhE NS
@ o & 1G22 o] AFS7hHe ' G99l
» i STP@ML¥} SSPe| Hg-io] F7h QL&
© =t e AU E )9k 2

Profil
. lm "CISIMPLE| MAIN | SNR |SPATIAL| HIGH |[STUDIO
eve
HIGH MP@HL HP@HL
HIGH1440 NP@VI1440 SSP@VIIU0|HIP@I 1440
MAIN |SP@ML| MP@ML |SNP@ML HP@ML |STP@ML
LOW MP@LL | SNP@LL
@ 3 Yo mE sdEs 26-37 2o
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e = ' F / Ch
Level Profile Pix/Line Lines/| trame Picture roma
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Mall’l 144 14 " " I’P,B 1
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High 20 ’ " L " 4:2:2
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W
O SNR 3’4 1 " " 1 1
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= o)
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[3£6-5. MPEG-2 MP@ML 714 ]
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ZHdd 2
25Hz)
Fost AdEE Z ) 15Mbps
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stHe FF I, P, B picture
F53t o9 YT/ ETE
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1) st 7
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« GOP +x%4 E# w&o| P picturex= A< %= P picturett B picture
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Frame /field block organization

8 8 8 8
8 8 8
8 8 8
8 8 8 8
4299 & =/MB 44 = B2/MB
(Fxdg o] vjdH) 71,2 28)

% HELEH

* Syntactic superset of MPEG-1

MPEG-1
— ~E e .
Sequence / MPEG-2 \
header - H]EZ:E%
3 N
>
Al A

* Possible routes in MPEG-2 video bitstream syntax
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gk stae] FYn))oes FEET
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E7F &S ofm g
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* IQM(Intra Quantizer Matrix) ; JEZMBE YA smjEZ 23072 X1

A2FAE FES SHIER AHE ASIr)
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doly &4 Aot

* NIQM(Non IQM) ; HIIEZ} MBE& YAstwE=2gro 2 HEEZS

EE A=l sl 160] .

« ESC(Extension Start Code) ; & tulolg A|Z&57] =2 MPEG-29]

shgdlol el 7k olo e vEpdT,

« UDSC(User Data Start Code) ; AF&-#} dlolH A& Y= 57132

=olt.

« UD(User Data) ; AF&AF-§ tlolE 2 Tl3Y 9} 15 Alo]o|A] nHfolE

Ag e},

- 2370 o7&l M E= wA g
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e PS(Progressive Sequence) ; gt

F AR SAFAZ Y G R
Ud stugte v Y74 A& xgeta Jde7tE e
* CF(Chroma Format) : &) 37} £¥99S 7]<3ta Qo)

- 4:2:0, 4:2:2, 4:4:4
« HSE(Horizontal Size Extension)
« VSE(Vertical Size Extension)
« BRE(Bit Rate Extension)
« VBSE(VBV Buffer Size Extension)
« LD(Low Delay) ; BZ#d e EAFFE YEAT
- B ZH o] glow Auidstx] ol Adde] glom WH7 A&t
T BHE 5o & dth
* FREn(Frame Rate Extension n) ; Z# ¢ dl 9]
+ FREd(Frame Rate Extension d) ; Z# ¥l o] 8
« ESCI(Extension Start Code Identifier) ; 1™ 2 do]E 7} B =7}
£ YHede 2=
« VF(Video Format) ; 929 & L}E}Witﬂ HEIE, PAL, NTSC,
SECAM, MAC % A AQstA & FAElFolA sttEsE A st
» CD(Color Description) ; CP,TC ¥ MXCE=AF5F& e}
« CPP(Color Primaries) ; 394 9] xy#ks YERATE
[3£6-9. Ao M23g]
BT.709 |BT470-2M|BI4/0-2BG| 170M 240M
X y X y X y X y X y
R 10.640|0.330| 0.67 | 0.33 | 0.64 | 0.33 [0.630]0.340|0.630{0.340

G ]0.300]0.600| 0.21 | 0.71 | 0.29 | 0.60 |0.310(0.595/0.310/0.595

B 0.150/0.060| 0.14 | 0.08 | 0.15 | 0.06 |0.155|0.070|0.155|0.070
Whitel D69 C D65 D65 D65
0.3127]0.3290] 0.310 | 0.316 | 0.313 | 0.329 |0.3127]0.3290/0.3127/0.3291

&l
o

e TC(Transfer Characteristics) ; A &9 Fz W3 54 & YEAT
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[#6-10 AYE5A4]

V=1.1115Lc**-0.1115 for 0.018<Lc<1
BT.709
V=4500Lc for 0<Lc<0.018
BT470-2 M t]~Z¢o] 7hn} 22
BT470-2 B,G t)xZ o] 74nl 28
SMPTE170M BT.709¢} &<
V=1.099Lc"*-0.099 for 0.0228<1.c
SMPTE240M
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M8 AT E A V=Lc

e MXC(Matrix Coefficients) ; 3 E=A 39} Ma}A T o] kS JEAT
[F6-11 AEEA]

E'c E's E'r
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BT.709 E'pg | —0.386 0.500 -0.115
E'pr | 0454 | -0.046 0.500
E'y 0.59 0.11 0.30
FCC E'ps -0.33 0.500 -0.169
E'pr | -0421 | -0.079 0.500
E'y 0.587 0.114 0.299
BT470-2 B,G| E'pg | -0.331 0.500 -0.169
E'pr | -0419 | -0.081 0.500
E'y 0.587 0.114 0.299
SMPTE170M | E'pg | -0.331 0.500 -0.169
E'pr | -0419 | -0.081 0.500
E'y 0.701 0.087 0.212
SMPTE240M | E'pgp | -0.384 0.500 -0.116
E'pr | -0445 | -0.055 0.500
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L LLVO » STWCTI » LLPF > | LLDFS >
15 2 1 1
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Scalable 32 4 10 1 10

« PSC(Picture Start Code) ; I3 Al&E7] Z=
« TR(Temporal Reference) ; & 3td A9 FATAE YHEIUWE HE
2 g & Aotk
- TRe] 2= AL 7[EHoz AEAoA e Aol IdSS 9
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- =gz A9 3 Zyd
el JA&Hel A= TR &k =
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- GOP th& ¥49 TR 02 x7|s}sit)
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H el A VBV HHE dAFTo 2 S o] &
« FPFV(Full Pel Forward Vector) ; =W &MVAEE7F A417F wkshA
@917 E YT
- MPEG-1| A ¥+ A}-g-¥lt}.
« FFC(Forward F Code) ; ¥ &MVEAHE LS YElY=d MPEG-19]
A RE ALE-E T
* FPBV(Full Pel Backward Vector) ; G¥FMVAL =7 A5Q17F whs)
ATRII7HE YERT
- MPEG-1¢| A vt AL-&-Ft},
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A RE ALE-H
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« IDP(Intra DC Precision)
= e
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- ZYJog o
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; AT EMVE A 9
; AnrEEAMVE A 9

; IEY E5 DCAF S AEE(FEIHES)
) 5 ZEJFERJVE BEFERRJVEE YE =
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WA BEs
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oW %
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gz g oA s e

- dEgdA s Boee(dlEHoR) SAUE =& gaFe o] gtk
- dEgxE {1 zYdIdxde ZEdadE AdS5EH7] witel ofd 2
=g WA gaFgeld A ded ¢ ot (TopZE7F 94 f2=&9
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- ZHdTE zHdIAH = @] O ZYAAAE wHEstE A
= Stk
s FPFD(Frame Predictive Frame DCT) ; I I XjolA] :ZJdDCT9 i
goldZo] AleES e WL
» CMV(Concealment Motion Vector) ; Intra MBeol| Aol E 24317
A MV7ZE &= EAISH
- QA7 A4 gol IntraE =2 dolE 7l AAE JAHHOR 1
A ZY el MVE 7HA 9 oldE &43st7] #18 A o= Intra
MBe] MVE Rt Szo|t),
* QST(Q Scale Type) ; FAFst=A Dol AP AA] v P =ARJAE e
LiR=
« IVF(Intra VLC Format) ; Intra £%¢] DCAGTE A9 DCTATE
gadgsted AR E = 28 A9 g
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