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VCTR (Video Coding Tools Repository)©]
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AAFo] 9913} AN o2 AR ¢kl Q)
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1. VCTRY| #He|

VCTRo)& 7|& MPEG-1/2/4/AVCe] 5%
4 B33/EZS7 0 YRS 7ISEHE
F-83}o] FU (functional unit)2} HE3}3,
} 58/ 555704 th49] FUE &3}
3t A Ao TolE AL oulsit, VCIR
Yoo wpet AR 2 AR o]
FUS o] A2 st vde Basl/s
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337)E o] W Flo] 7hsstet,

2. VCTR BZE38| &g

20041 39 MPEG ¢ %<l Leonardo
Chiariglione BrA}2] dFo]l2 A|68X} MPEG 3]
§to A VCTR Ad Hoc group oz A ¥
sto] @A7HA) BZ3 BELS ARSI ek
o] 7o 2= YO Mitsubishi, TiRhe]
National Taiwan university 2} National Chiao
Tung university, 12|31 $H=r2] FAQ Gt
Fetmst 42Hoz wFotE AT
k. £3], 39 Ad Hoc group?] 9&+21&
stopdfetme] el mast S9sta gk
VCTRY| &4 U= A2 e-mail reflector
(toolrepo-subscribe@listes.epfl.ch) ]| 7}¢]

she Bl =elol A7} & 4 ek,

3. VCTRe| EHat HEEO0L

verR| $o 2t oE BEM fud
=

shel S48 B4 BasyREsls A
A 5 Slen, OI% 5ol & EES A
7} s3ltt+= Aoltk, 18 A intra only

coding¥ ZH2 A2 T2 (profile)S-
& A BT don, 2L RI3YE
S3HEE) PH HI AEY M2 &/
715 A&l thgt A1HE VCIRS B34 &
% o}, 3 7|E MPEG EZe] ZHTL
B2 & ook ShEglel BN B,
- MPEG ®HEut|o] mEHoie] &xe] |
¥ 4 glom, pos 229 =g 7
= % diA B Aot S 4= ok
S ol9} e VOTRE B4 b3 2

27HE FUSS 2T Py
FUS A%ste] &S AEA
A, E REE YA oA WAY
ok theo] B3s/E537)7 9adt
87, 71700 AHE 7Hs3t, HEjuitio o]
=90} componentE 7|23 off -$-8-5}c},

VCTRE ©hfo] 7]|& HFEE9] 7|5L 3}
UE Bot= ARFAZNY 715 BHS F
A or=t} 03|38 VCTRS S3l4 A2$ 8
Zo| BYE JBL 3 Aotk FYY £
33/ B350 AR Visold, AR
2 2L FFo] 8 T ) VCIRS
ol gsta] B 3} HAS 7HeFsta A4
Hoz 23 & 4 gtk 1#ZR VCIRS
ol ®Eete] 240] & 4 et
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II. VCTRC! W
1. VCTRY| 3=

VCTR-Z EH}A (Tool-box)e}t B3387|&2
ZHEY 7Y 18 B9 22E Ue
oh, E8tAE FUS FUS HIAE o 4= Q=
Conformance testing tools &2 FLA &,

UL dlolg Helx
11]01 HE (Context—control unit) 0.2 &
o 31tk 18 2% VCIR B&8pr] T4 o]
t. B33/ FULY AZAEQ
Connections ¥83} Ay B33} 322 3
A= GCU (Global Control Units), 12|31
s AAE Y3 Conformance testing
tools & & o|F o] At}

£ (Processing unit)i}
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&6 | MPEG VCTR (Video Coding Tools Repository) E&2t 5%

Toolbox

Functional units {e.g. IDCT)
Context-Control [

Processing

Conformance
testing tools
(for functional units)

(a3 1) sYA9 8=

Decoder Configurations

Global Control
Unit Connections

Conformance
testing tools
(for decoders)

Qg 2) 2337|9 748=
2. Fue 3=
Zt Y R33/E5E] YolA 7s
U2 229 FUL 13833 22 32 & 7
ok dlolg A2RE (Processing unit)of Al
+ 942 (nput) HiolEE o} 71g/48 &
golBE &8 Outpu@h. Hlog AR
£ Sgst7] s dad JRELS Ao
HB. (Context—control unit)ol|A] F3ic}
g HEHo A= CS (Control Signal) 2} CI
(Context Information)& & ol dojg
7/ AR E BERt, AoEREE E3 CS
¢} CI& &gt}

INPUT 0CESSING UNIT ey OUITPUT
Context 8 control [n]  onpep-controt Context 8 control [out]
e.g. coding parameters Unit [X: dcxived.;umetexs

mode selection signals T l result of this unit

(a8 3) Fuel 3=

3. VCTRe| 835357| 4

1% 4% VCTRY E33l7] 22 E d 4

2 Ho&tt, FUEL Connection®] 2]3] A]
2 94 gAE /A, REs/ RS A

2 AL EX ®F9 GCUY 9J3lA B4
e
Functional unit A : Functionalunit B Functional unit C
= vy o
.......... : R
*Ccmﬁt, H gCClmap ittmﬁtc 4
...%.“m.‘ - o o
Glabal T‘ T :
trol fa-ncccneecec :
unit

(a8 4) VCTRY B53517| 74 ofl

VCTR B33}710] 2L FUS AstA
L} 71EFUS A%k AL 2435 g Ao
19 50|t} FU A ——) FU B —--) FU C&
74" 5E371E FU A ~—) FU B2 ——)
FU X --) FU C& W73 dojt}. o7]A
FU BE FU B22 tj#] 8}9l3, 2L FU X
£ Adstsich

i Functional unit A f " Fundional wnit B |
H H

‘ Functional urit C f

a8 5) VCTR E&31712] FU Ael/4Fel o

4. FU textual description

U2 A2 djof wtat A A bit-streamS
Z2]3}= Parsing and Decoding FU2} MB
(Macro Block)& A& @9z 3= MB-
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2005% 9% HXIFEIIX] H32A HoZ |- Bﬂ

based FUR FE T}t Z+ FUol| gl AAlg
A8 TD (Textual Description)& &3l 7]
<5, ® 12 TD9 3 A2 IS (nverse
Scan) FUS] TDE Ro &Y, TDL AA
Name of Function Unit, Operation range,
Function prototype, Input/Output data,
Input/Output CS, Input/Output CI, Block
diagram & algorithm of FUS.E2 LA =)

®Parsing and Decoding FUs

1. NALP (Network Abstraction Layer
Parsing): MPEG—4 AVC2| NAL E-&
parsing 3} FU

2. SYNP (Syntax Parsing): bit—stream
syntaxZ parsing 3= FU

3. VLD (Variable Length Decoding):
Entropy decoding 3= FU

4. CTX (Context determination): MPEG—
4 AVC®] VLD tabled ZA3}=FU

5. RLD (Run Length Decoding): AC Zt&
<€ decoding 3= FU

6. MBG (MB Generator): DC2} AC &
2 st 3k MB HiojHE BAsH=
FU

®MB-based FUs

1. DCR (DC Reconstructor): DC ZES
inverse prediction¥} inverse quantization
S} FU

2. 1S (Inverse Scan): AC ZEL inverse
scan k= FU

3. IAP (Inverse AC Prediction): AC &

& inverse prediction 3= FU

==

inverse quantization 3}= FU

5. IT (Inverse ‘Transform): DC2} AC $+&
£ inverse transform 3= FU

6. FFR (Frame Field Reordering):
interlaced mode& ¢J%F FU

7. VR (VOP Reconstructor): 9% pixel
r& AAs= FU

8. IPR (Intra prediction and Picture
Reconstruction): MPEG—4 AVCY| intra
predictionS 3}1 E-YH pixel 42 A
A= FU

9. DF (De-blocking Filter): MPEG-4
AVCY] de-blocking filter FU

(& 1) IS FUQ TD (Textual Description)

! Name of Function Unit { inverse scan (1S) 0
‘ .

+ Operation range ' MB basls
* Function prototype ‘ Void fulS (GCU- geu.
: ! DATA Int= IN QFSP,

¢ DATA int~ QUT PQF.

| $16 Bool IN CodedBlockPatten.

i E!G 8ool IN ac_predAﬂiig)j .

Jnpu/Outout Data

input | GFS'(6][64] | Refer to 5.2.2
Output | PQFIB)IB1[8) ! alist of six 2D arrays for representing 8x8 integer

i e\emems

Control 5|9nals

InDut CodedBlockPatlern I He}e;tus'Z T
If it is zero, this block is skipped
Py SR
If it is FALSE, the scan direction is STANDARD
rore B LT -
; Context | Information .
¢ Tinput Iac_pred_direction | Reter to 5.2 T

1 1f ac pred flag is TRUE, ac_pred_direction
determines the scan direction (VERTICAL or

HORIZONTAL)
omput i

Intema! processmg algomhm ’

‘Step  process !
fl 1 Readac_pred fiag ’ e oo T :
.2 =0 //i= 40 .. 51. 6 biocks
'3 fead 1D array of 64 coetficients tor blockl
' 4 Read CodedEIockPattem for block i

5 If ac_pred_fiag == ‘ON", read ac_pred_direction for block i: otherwise. g0 to Step
: 2 |
16 ! if ac_pred_diectionli} == "Horizontal", reorder horizontally from QFSPLi}[0-63] |
[ to PQFIi1[0-7110-7); otherwise, reorder vertically. Go to Step 8. :
; 7 Reorder normally (2|gzag)

T8 ouput 84 coefficients PGFIITI0. 7110 71 for block i
g i++. It < 6. 9010 Step 3
[0 [Endofpocessng
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[ % | MPEG VCTR (Video Coding Tools Repository) &8 5%

5. VCTRE 0|88t & 74

19 62 MPEG-1% MPEG—29| th&t L
Aol 1Y 72 MPEG-4, 119 82
MPEG—4 AVColl tist FA=olct, 17 69
X} Zro] MPEG-19} MPEG-2 MP (Main
Profile)&= inverse AC prediction 7]%&9] ¢l
o interlaced modeE X Y3t} MPEG-
4 SP/ASP (Simple Profile/Advanced SP)<
MPEG-1/29} H] i 3} of
prediction 7]%0o] £A3l3 SpoA=
interlaced mode& A YA Y=t
MPEG-4 AVC BP (Baseline Profile)}& 18
83} Zro] MPEG-1/2/49 W& Z}o|& Bl
T} AVCO] NALS ] 2j3l= NALP EE3¥
VLD table& ZA#A3l= CTX HE inverse

AC/DC prediction tAl9] intra prediction-&

inverse AC

Z=883}3l VOP reconstruction 3t IPR #
£ de-blocking 3t+= DF 5] AVCH} 7}7#]
i Qe EAoltt, E3t inverse scan,

inverse

inverse quantization, 181l
transform @} A}o]Z7} 4X49Q1 A= AVCE ¢}
2 B 78 3 d Bl shtolck

(1% 6) VCTRE 0|88t MPEG—1/294 =

¥
o FFR
FU

(a2 7) VCTRE 0|28t MPEG-42| M=

™

vie table,

Prrsing & Decoding Fls
NALP H SYNP H " HVLDFUHRLDFU

: Gt =
— el ]
3

Lbitstream|

(22 8) VCTRE 0|83 MPEG-4 AVCe| 74=

6. VCTR reference 2T E%|0f

Y rjetme} FUAT 22 ol
YL} et =2 Wol VCIR
framework A3 3l &A1 Ag3HTD 7|4k
© 2 VCIR reference AZEHo]E 1L&3}aL
), #E3}e] AP WA X (specification)
2} B Eo] reference 2ZEQjol® EIHEHTH
HA] VCIR reference AZTESjo]o] R3§At
32 MPEG—4 SP/ASP®} MPEG—4 AVC BP
g 7o o 2ZEgol Fao] Hyle
o, %27}% 9% MPEG-2 MP9} MPEG—4
AVC HP (High Profile)o] 7+& & o olc},
2 ®20) FUTE ol & 29} E 30 U
o] BABHACE
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2005¥ 98 HXFFHLX] H32B AL

(B 2) Parsing and Decoding FUs

MP1 MP2@MP | MP4@SP | MP4@ASP | AVC@BP
NALP X X X X Not done
SYNP Not done | Not done | Done Done Not done
CTX X X X X Not done
VLD Not done | Not done | Done Done Not done
RLD Not done | Not done | Done Done Not done
MBG Not done | Not done | Done Done Oone

(& 2) Parsing and Decoding FUs

MP1 MPZ@MP | MP4@SP | MPA@ASP | AVC@BP
DCR1 Not done | Not done | Done Oone X
DCR2 X X X X Done
IS Not done | Not done } Done Done Done
AP X X Done Oone X
1Q Not done | Not done | Done Done Done
IT . Not done | Not done | Done Done Done
IPR X X X X Daone
FFR X Not done | X Not done | Not done
VR Not done | Not done | Done Done Not done
DF X X X X Done

VCTR reference &ZE o] = t}3-9] fip
siteo| A @A MPEG Z4] ID&} PWE AME-
sjof The Wg 4 ik

ftp://dmlab.hanyang.ac.kr:1000/.

ll. VCTRY| Y= BHE=T &S

BESH 9¥

o
1o

2005 10€¥ 3)§71A] VCIR TD ver 5.0
2} VCTR reference AZE o] ver 4,00]
AE 1, AF7HA1 9] AaES 7| A A
342 Ql VCTR ©| &7} of| G =o] Qlrt, 1 €]
H&3 dAH S FE= VCTR WD (Working
Draft) 1.00] 2005 109 24 o Fojn,
2006 4¢¥o= VCTR CD (Committee
Draft) 1,00] Z3§E A Fojxr, 2007 4o
= VCTR FDIS (Final Draft International
Standard) 1.00] XY= o o]},

 MPEG—4

2. VCTR A8 83

20059 109 9] Aj742} 37 A] VCTRE] 4
A& 7D Agos2 34 HEE T A
gojt}, HRo 5H2 tE o N &
2% B3l 4AH=H VCTRY R 53l/ 553}
719 AaE HoFo| I 7t e
U353t Aolt, AZ¥H AHE §HE=
Ho3/ 5S35 7N R T
°jZ VCTRe ©]§3te 7|&9 MPEG—49]
oL ZZuYo M X YU3HA] = MEL
FU9| 4Floly, FUS| A28 AE9 7154
£ B & 9Foltt, VCTRE F-4d3h= FU

£ AFEA 928 4+ J&=E GUI (Graphic
User Interface) $73& A5 oAf| Ao, ot
= Yl 1Y AlvEl oF 7R Qi

1, Reconfigurable coding with enhanced
capabilities
®bit—stream—level, frame-level, and

MB-level

2. Profile free codec

3. AVC High 4:4:4 profile vs, AVC
Advanced 4:4:4 profile

4, HW/SW co—design based on VCTR

framework

Reconfigurable coding©] 10¥ 3]gtol A &
AN gEE Hojd Aol g Ay
AgE o BFEo] EFE bit-streamS A
M) o AR ol Ao BB
£ AF8T oln, VCIR B33p1E o] &
o] &8 3T bit-streamE £33} & o
Aolth, B33} oS I8 9ojlA AAF E=
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90 | MPEG VCTR (Video Coding Tools Repository) B&% 5%

H3t AAY MB, ZaY (Frame),
Z2 bit—stream Y= TFE BF ARo] 7}
S5ttt

0| = bit—stream based &3}/ E 53} vt
o) g8Eols o oiF Bof AgTT,
MPEG-28 AMEaHs 712 A4k W4l A
AH-E3tE bit—stream (E®HIE)E trans—
coding®] BQ gjo] vlE VCIR B33V &
0] 83} MPEG—4 AVCE A}235l= DMB
(Digital Multi—-media Broadcasting)%-3l 3}
Z bit—stream 24, Ao} 753},

22

1: Frame based

[ 3: Bitstream based |

]2: Macroblock basedl

MPEG-2 MPEG-4

(22 9) of2f EE0| Ty €2
NEE

252 AF7HA9 VCIRY| Higt &3
g d, B JEE Gtk B84
/AE o] §3tE= vl HEmho] A2
stte] ZHET} o3 o’ 717100 A4
o] 7Fe3lioF 3, o] 7e& A W3l7] A3
e shel AA|of F3 F38/ 55877}
WaEe] o] TRt 4o FHES AY
Sjopet gt ool thigt H|Z2H 22 VCIRS
T "o F33/ESI BES XU

= Qe 2L #E&te s &e ujysin
o

;2-1

VCIRS %3 vtle R3sy/usste B
Fo TAA) g, YO ekt 4 gk B
£ B0 ZUE 4% 1 u5E £1 9
o AEA L7HE 7Bl A Aze
U VOTRE F3te] B2} A& o
24 Y B2 AXE Has) 99 @
% glth, E3 BEHoR nee) QA 4
o] FHFES S VCIRS AAIH B2k
o AAke @ 4 91 et

ﬂ.).‘.'
H[]

#

(1] “Study of Video Coding Tool Repository
v5.0”, ISO/IEC JTC1/SC29/WG11 N7329, Jul.
2005, Poznan, Poland

[2] “VCTR Textual Description v4.0”, ISO/IEC
JTC1/5C29/WG11 N7330, Jul. 2005, Poznan,
Poland

[3] “VCTR Software v3.0”, ISO/IEC JTC1/5C29/
WG11 N7331, Jul. 2005, Poznan, Poland
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