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 25Mbit/s 50

ITU-R 12/6

(2011-2003) 

525/604:1:1Mbit/s 25

525/604:2:2Mbit/s 50 

 625/504:1:1Mbit/s 25 

 625/504:2:2Mbit/s 50

Mbit/s 25Mbit/s 50Mbit/s 100

11

25Mbit/s 50

2
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1

1 

1.1

1

2.1 

232

Mb/s 502Mb/s 25Mb/s 50

10(DIF)525/6012DIF625/50

Mb/s 2510(DIF)525/60

12DIF625/50

DIFVAUX

DIF

DIF 

DIF 

VAUX3DIF 

9DIF 

135DIF

23DIF77

DIF0794DIF50Mb/s 25

1 

 

BT.1618-01
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2

Mb/s 50

 BT.1618-02 

- - - - - - - - - - - - - - - - - - - - - - - 0  1    2    3   79 

H0,0 SC0,0 SC1,0 VA1,0 VA2,0 A0,0 VA0,0 V0,0 V134,0 V133,0 V132,0 

DIF0,0 DIF1,0 

  

 

DIFn-1, 0 DIFn-1,1 DIF1,1 DIF0,1 

DIF FSC 

  VAUX  DIF 

DIF 

DIF   

 
DIF FSC 

10=n525/60

12=n625/50

:FSC

 

3

Mb/s 25 

 BT.1618-03 

DIF 

- - - - - - - - - - - - - - - - - - - - - - - 0   1    2    3   79 

H0,0 SC0,0 SC1,0 VA1,0 VA2,0 A0,0 VA0,0 V0,0 V134,0 V133,0 V132,0 

 

DIF 

DIF 

DIF   

 

DIF FSC 

10=n525/60

12=n625/50

:FSC

DIF FSC 

  VAUX  

DIFn-1,1 DIF1,0 DIF0,0 

 

DIF 
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4

DIF

 BT.1618-04 

H0,i SC0,i SC1,i VA0,i VA1,i VA2,i 

A0,i V0,i V1,i V2,i V3,i V4,i V5,i 

A1,i V15,i V16,i V17,i V18,i V19,i V20,i V21,i 

V6,i 

A2,i V30,i V31,i V32,i V33,i V34,i V35,i V36,i 

A3,i V45,i V46,i V47,i V48,i V49,i V50,i V51,i 

A4,i V60,i V61,i V62,i V63,i V64,i V65,i V66,i 

A5,i V75,i V76,i V77,i V78,i V79,i V80,i V81,i 

A6,i V90,i V91,i V92,i V93,i V94,i V95,i V96,i 

A7,i V105,i V106,i V107,i V108,i V109,i V110,i V111,i 

A8,i V120,i V121,i V122,i V123,i V124,i V125,i V126,i 

V7,i V8,i V9,i V10,i V11,i V12,i V13,i V14,i 

V22,i V23,i V24,i V25,i V26,i V27,i V28,i V29,i 

V37,i V38,i V39,i V40,i V41,i V42,i V43,i V44,i 

V52,i V53,i V54,i V55,i V56,i V57,i V58,i V59,i 

V67,i V68,i V69,i V70,i V71,i V72,i V73,i V74,i 

V82,i V83,i V84,i V85,i V86,i V87,i V88,i V89,i 

V97,i V98,i V99,i V100,i V101,i V102,i V103,i V104,i 

V112,i V113,i V114,i V115,i V116,i V117,i V118,i V119,i 

V127,i V128,i V129,I V130,i V131,i V132,i V133,i V134,i 

DIF 

DIF 

 

FSC :i 

= i0Mb/s 25

 = i 0,1Mb/s 50

:H0,iDIF

SC0,iSC1,iDIF

VA0,iVA2,iDIFVAUX 

A0,iA8,iDIF

V0,i:V134,iDIF
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3.1

1.3.1(ID)

(ID)DIF233ID0)ID1

ID21DIF

1

(ID)DIF

  

 0 
(ID0) 

1 
(ID1) 

2 
(ID2)  

(MSB)SCT2 Dseq3 DBN7 

 SCT1 Dseq2 DBN6 

 SCT0 Dseq1 DBN5 

 Res Dseq0 DBN4 

 Arb FSC DBN3 

 Arb Res DBN2 

 Arb Res DBN1 

(LSB) Arb Res DBN0 

SCT2

DseqDIF34

FSCDIFMb/s 50

0 = FSC

1 = FSC Mb/s 25 

0 = FSC

DBNDIF6

Arb 

Res

1
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2

SCT2 SCT1 SCT0  

0 0 0  
0 0 1  
0 1 0 VAUX 
0 1 1  
1 0 0  
1 0 1 

 1 1 0 
1 1 1 

3

DIF525/60

Dseq3 Dseq2 Dseq1 Dseq0  

0 0 0 0 DIF0 

0 0 0 1 DIF1 

0 0 1 0 DIF2 

0 0 1 1 DIF3 

0 1 0 0 DIF4 

0 1 0 1 DIF5 

0 1 1 0 DIF6 

0 1 1 1 DIF7 

1 0 0 0 DIF8 

1 0 0 1 DIF9 

1 0 1 0  

1 0 1 1  

1 1 0 0  

1 1 0 1  

1 1 1 0  

1 1 1 1  
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4

DIF 625/50 
Dseq3 Dseq2 Dseq1 Dseq0  

0 0 0 0 DIF0 

0 0 0 1 DIF1 

0 0 1 0 DIF2 

0 0 1 1 DIF3 

0 1 0 0 DIF4 

0 1 0 1 DIF5 

0 1 1 0 DIF6 

0 1 1 1 DIF7

1 0 0 0 DIF8 

1 0 0 1 DIF9 

1 0 1 0 DIF10 

1 0 1 1 DIF11 

1 1 0 0  

1 1 0 1  

1 1 1 0  

1 1 1 1  

5

DIF

Dseq7 Dseq6 Dseq5 Dseq4 Dseq3 Dseq2 Dseq1 Dseq0  

0 0 0 0 0 0 0 0 DIF0 

0 0 0 0 0 0 0 1 DIF1 

0 0 0 0 0 0 1 0 DIF2 

0 0 0 0 0 0 1 1 DIF3 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

: 
: 
: 

1 0 0 0 0 1 1 0 DIF134 

1 0 0 0 0 1 1 1  

: : : : : : : :  

1 1 1 1 1 1 1 1  

2.3.1

DIF737

879
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6

DIF

 DIF

 3 4 5 6 7 8 – 79 

(MSB)DSF Res TF1 TF2 TF3 Res Res Res 

 0 Res Res Res Res Res Res Res 

 Res Res Res Res Res Res Res Res 

 Res Res Res Res Res Res Res Res 

 Res Res Res Res Res Res Res Res 

 Res APT2 AP12 AP22 AP32 Res Res Res 

 Res APT1 AP11 AP21 AP31 Res Res Res 

(LSB) Res APT0 AP10 AP20 AP30 Res Res Res 
 

DSF DIF

0 = DSF 10DIF525/60

1 = DSF12DIF625/50

APTnAP1nAP2nAP3nAPTn)001

AP1n001AP2n001AP3n(001

VCR1

TF 

:TF1 DIF

:TF2DIF

:TF3DIF

  = 0 

 = 1

:Res

1 

4.1

1.4.1(ID)

DIF1.3.1001

2.4.1

5DIF

6(SSYB)829DIF

SSYBDIF011SSYB

SSYBFFhSSYB5
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5

1.2.4.1(SSYB)

7SSYBID0)(ID1FR

AP32)AP31(AP30SSYBSyb3)Syb2Syb1(Syb0

FR ID 

FR1  

 FR0  

 

DIF01234525/60 

DIF012345625/50 

DIF56789525/60 

DIF67891011625/50 

1

 

BT.1618-05 

SC1,0 
SC1,1 ID 

29 bytes 0   1   2   3 50  51 79 

3 10 11 18 19 26 27 34 35 42 43 50 
SSYB6 SSYB7 SSYB8 SSYB9 SSYB10 SSYB11 

8 bytes 

SSYB 
ID0 

SSYB 
ID1 FFh  SSYB 

ID SC0,0 
SC0,1 

29 bytes 0   1   2   3 50  51 79 

3 10 11 18 19 26 27 34 35 42 43 50 
SSYB0 SSYB1 SSYB2 SSYB4 SSYB5 SSYB3 
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7

(SSYB)

SSYBSSYBSSYB

ID0 ID1 ID0 ID1 ID0 ID1 

b7 FR Arb FR Arb FR Arb 

b6 AP32 Arb Res Arb APT2 Arb 

b5 AP31 Arb Res Arb APT1 Arb 

b4 AP30 Arb Res Arb APT0 Arb 

b3 Arb Syb3 Arb Syb3 Ar Syb3 

b2 rb Syb2 Arb Syb2 Arb Syb2 

b1 Arb Syb1 Ab Syb1 Arb Syb1 

b0 Arb Syb0 Arb Syb0 Arb Syb0 

1Arb 

 
 

2.2.4.1(SSYB)

SSYB56

8PCO9SSYB

6

SSYB

 BT.1618-06 

5 bytes 

P C 0 

FFh 

P C1 P C 2 P C 3 P C 4 

SSYB 

 

ID0 
SSYB  

ID1  
SSYB  
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8

 
0000 0001 0010 0011 0100 0101 0110 0111 – 1111 

0000           

0001           

0010           

0011           

0100           

0101           

|           

1111          
 

9

SSYB

SSYB   

0   

1   

2   

3 TC TC 

4 BG  

5 TC  

6   

7  

8   

9 TC TC 

10 BG 

11 TC  

1TC

2BG

3Reserved1

4TCBG 

 LCT 
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1.2.2.4.1(TC)

10

10

525/60

 

(MSB) 

      

(LSB) 

PC0 0 0 0 1 0 0 1 1 

PC1 CF DF   

PC2 PC   

PC3 BGF0  

PC4 BGF2 BGF1   

625/50

625/50

 

(MSB) 

      

(LSB) 

PC0 0 0 0 1 0 0 1 1 

PC1 CF Arb   

PC2 BGF0   

PC3 BGF2   

PC4 PC BGF1   

1ITU-R BR.780-2 

CF

0

1

DF

0

1

PC

0

1

BGF

Arb
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2.2.2.4.1(BG)

11

11

 

(MSB) 

      

(LSB) 

PC0 0 0 0 1 0 1 0 0 

PC1 2 1 
PC2 4 3 
PC3 6 5 
PC4 8 7 

5.1 (VAUX)

1.5.1(ID)

DIFVAUX1.3.3010

2.5.1

7DIF(VAUX)

VAUXDIF

155DIFVAUX

FFh

45DIFVAUXDIF044

12VAUXDIFVAUX

(VS) VAUX(VSC) VAUX VAUX

DIFDIFFFh

VAUX(NOINFO)FFh 
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7

VAUX 

 BT.1618-07 

VA0,0 
VA0,1 

VA1,0 
VA1,1 

VA2,0 
VA2,1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 

PC0 PC1 PC2 PC4 PC3 

ID 

ID 

ID 

0  1  2  3      8    13    18     23   28    33   38     43   48    53    58    63  68    73    78 79 

12

VAUXDIF

 
 

DIFDIF

39 0 VS 

40 1 VSC 

DIF

02468525/60 

DIF0246810625/50 

DIF

DIF13579525/60

DIF1357911625/50

1.2.5.1(VS) VAUX

13VAUX 
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13

VAUX

 

(MSB) 

      

(LSB) 

PC0 0 1 1 0 0 0 0 0 

PC1 Res Res Res Res Res Res Res Res 

PC2 B/W EN CLF Res Res Res Res 

PC3 Res Res 50/60 STYPE 

PC4 VISC 

B/W

 0

 1

EN

0CLF

1CLF

CLFITU-R BT.1700

525/60 

00bA 

01bB 

625/50 

00b 

01b

10b 

11b

50/60 

0Hz 60 

1Hz 50 

STYPE 

      00000b = 4:1:1 

      00001b = 

          |                 | 

      00011b = 

      00100b = 4:2:2 

      00101b = 
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          |                 | 

      11111b = 

VISC

 10001000b = –180 

         |                | 

 00000000b =    0 

         |                | 

 01111000b =  180

 01111111b =  

  = 

Res

1 

2.2.5.1VAUX

14VAUX 

14

VAUX

 

(MSB) 
      

(LSB) 

PC0 0 1 1 0 0 0 0 1 

PC1 CGMS Res Res Res Res Res Res 

PC2 Res Res 0 0 Res DISP 

PC3 FF FS FC IL Res Res 0 0 

PC4 Res Res Res Res Res Res Res Res 

CGMS

CGMS  

0    0  

0    1 

 1    0 

1    1 

DISP

DISP   

0  0  0 4:3 

0  0  1  

0  1  0 16:9  

0  1  1 

| 

1  1  1 
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FF

FF

 0

 1

FS

FS16

02

11

 

FF FS  

1 1 1212

1 0 2121

0 1 1

0 1 2

FC

FC

0

1

IL

0

1

Res

1 

6.1

1.6.1(ID)

DIF1.3.1011

2.6.1

8DIFDIF

5(AAUX)72

1.2.6.12.2.6.1
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8

 
BT.1618-08 

  0     1     2     3                                      7   8    79 

1.2.6.1

1.1.2.6.1

48kHz16

Mb/s 25Mb/s 50

45DIF95  DIFDIF525/6054DIF

96  DIFDIF625/50

2.1.2.6.1

µs 50/15

-

3.1.2.6.1

8000h

8000h

8001h

4.1.2.6.1

1525/60623625/50

5.1.2.6.1

1 6021 600525/601 920625/50

525/60

1 6001 6021 6021 6021 602

1 620625/501 944

Hz 50
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2.2.6.1

16(MSB)

(LSB)9DIF

DIFDnn012n

Dn

525/60 

DIF 

(INT (n/3) + 2 × (n mod 3)) mod 5 for CH1, CH3 

     (INT (n/3) + 2 × (n mod 3)) mod 5 + 5 for CH2, CH4 

DIF

3 x (n mod 3) + INT ((n mod 45) / 15) 

0 = FSC12 

1 = FSC34 

 

8 + 2 × INT(n/45)  

9 + 2 × INT(n/45) 

n01 619

DIF 

(INT (n/3) + 2 × (n mod 3)) mod 613 

(INT (n/3) + 2 × (n mod 3)) mod 6 + 624 

DIF 

3 x (n mod 3) + INT ((n mod 54) / 18) 

 

8 + 2 × INT(n/54) 

9 + 2 × INT(n/54) 

n01 943 
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9

 

BT.1618-09 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

(LSB) (MSB)
16 

8 8 

3.2.6.1(AAUX)

(AAUX)810

AAUXAAUXAAUX

AAUX510AAUX

0810

10

AAUX

 BT.1618-10 

PC0 PC1 PC2 PC3 PC4 

  A0,0  A0,1 
  A1,0  A1,1 
  A2,0  A2,1 
  A3,0  A3,1 
  A4,0  A4,1 
  A5,0  A5,1 
  A6,0  A6,1 
  A7,0  A7,1 
  A8,0  A8,1 

0     1     2      3   ----------------------------------------  7   8  --------------------------   79 
 

5

 

 

 

 

7 

 8 

 

5 

 6 

 

3 

 4 

 

1 

 2 

 

0 
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15AAUXAAUX(AS)

AAUX(ASC)

15

AAUXDIF

 
 

DIFDIF

3 
4 

0 
1 

AS 
ASC 

DIF

DIF 02468525/60 

DIF 0246810625/50 

DIF

DIF 13579525/60 

DIF 1357911625/50

1.3.2.6.1AAUX(AS)

AAUX(AS)16

16

AAUX

 
(MSB) 

      
(LSB) 

PC0 0 1 0 1 0 0 0 0 

PC1 LF Res AF SIZE 

PC2 0 CHN Res AUDIO MODE 

PC3 Res Res 50/60 STYPE 

PC4 Res Res SMP QU 

LF

 0 1

AF SIZE 

010100b1 600525/60

010110b1 602525/60

011000b1 920625/50 

CHN

00b
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45DIF5DIF525/60

6 DIF625/50

:AUDIO MODE

0000b(3) 1 

 0001b(4) 2 

 1111b

50/60

0Hz 60

1Hz 50

STYPE

00000b 

00010b 

 

SMP

000bkHz 48

QU

 000b16

Res

1

2.3.2.6.1AAUX(ASC)

AAUX17 

17

AAUX

 
(MSB) 

      
(LSB) 

PC0 0 1 0 1 0 0 0 1 

PC1 CGMS Res Res Res Res EFC 

PC2 REC ST REC END FADE ST 
FADE 

END 
Res Res Res Res 

PC3 DRF SPEED 

PC4 Res Res Res Res Res Res Res Res 
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CGMS 

CGMS  

0    0  

0    1  
 1    0 

1    1 

EFC

0 0 b

0 1 b

EFC

REC ST

0

1

(REC ST)56

DIF

REC END

0

1

(REC END)56

DIF

FADE ST

0

1

(FADE ST)(0 = REC ST)

FADE ST1

FADE ST

FADE END

0

1

(FADE END)(0 = REC END)

FADE END1

FADE END

DRF

 0

1

SPEED(VTR)
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 VTR 

 525/60 265/50 

0000000 0/120 (=0) 0/100 (=0) 

0000001 1/120 1/100 

: : : 

1100100 100/120 100/100 (=1) 

: :  

1111000 120/120 (=1)  

:   

1111110   

1111111   

RES

1

7.1 

1.7.1(ID)

DIF1.3.1100

2.7.1

DIF77

2

1.2.7.1DIF

DIF181918

DIFMb/s 504:2:219

Mb/s 254:1:1

DIF

50 Mb/s structure – 4:2:2 compression  

     if (525/60 system) n = 10 else n = 12;  

     for (i = 0; i<n; i++){  

        a = i;  

        b = (i-6) mod n;  

        c = (i-2) mod n;  

        d = (i-8) mod n;  

        e = (i-4) mod n;  

        p = a;  

        q = 3;  
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        for (j = 0; j<5; j++){  

for (k = 0; k<27; k++){  

        V (5 × k + q),0 of DSNp = CM 2i,j,k;  

                     V (5 × k + q),1 of DSNp = CM 2i + 1,j,k;  

}  

        if (q == 3) {p = b; q = 1;}  

else if (q == 1) {p = c; q = 0;}  

else if (q == 0) {p = d; q = 2;}  

else if (q == 2) {p = e; q = 4;}  

         } 

     }  

25 Mb/s structure -- 4:1:1 compression  

     if (525/60 system) n = 10 else n = 12;  

     for (i = 0; i<n; i++){  

          a = i;  

          b = (i-6) mod n;  

          c = (i-2) mod n;  

          d = (i-8) mod n;  

          e = (i-4) mod n;  

          p = a;  

          q = 3;  

          for (j = 0; j<5; j++){  

               for (k = 0; k<27; k++){  

         V (5 × k + q), 0 of DSNp = CM i,j,k;  

          }  

                  if (q == 3) {p = b; q = 1;}  

          else if (q == 1) {p = c; q = 0;}  

          else if (q == 0) {p = d; q = 2;}  

          else if (q == 2) {p = e; q = 4;}  

       }  

}  
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18

DIFMb/s 504:2:2

DIF DIF  

0 

V0,0 CM 4,2,0 

V0,1 CM 5,2,0 

V1,0 CM 12,1,0 

V1,1 CM 13,1,0 

V2,0 CM 16,3,0 

V2,1 CM 17,3,0 

: : 

V134,0 CM 8,4,26 

V134,1 CM 9,4,26 

1 

V0,0 CM 6,2,0 

V0,1 CM 7,2,0 

V1,0 CM 14,1,0 

V1,1 CM 15,1,0 

V2,0 CM 18,3,0 

V2,1 CM 19,3,0 

: : 

V134,0 CM 10,4,26 

V134,1 CM 11,4,26 

: 
: 
: 

: 
: 
: 

: 
: 
: 

n-1 

V0,0 CM 2,2,0 

V0,1 CM 3,2,0 

V1,0 CM 10,1,0 

V1,1 CM 11,1,0 

V2,0 CM 14,3,0 

V2,1 CM 15,3,0 

: : 

V134,0 CM 6,4,26 

V134,1 CM 7,4,26 

110 = n525/6012 = n625/50 
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19

DIF

Mb/s 254:1:1

DIF DIF  

0 

V0,0 CM 2,2,0 

V1,0 CM 6,1,0 

V2,0 CM 8,3,0 

V3,0 CM 0,0,0 

V4,0 CM 4,4,0 

: : 

V133,0 CM 0,0,26 

V134,4 CM 4,4,26 

1 

V0,0 CM 3,2,0 

V1,0 CM 7,1,0 

V2,0 CM 9,3,0 

V3,0 CM 1,0,0 

V4,0 CM 5,4,0 

: : 

V133,0 CM 1,0,26 

V134,0 CM  5,4,26 

: 
: 
: 

: 
: 
: 

: 
: 
: 

n-1 

V0,0 CM 1,2,0 

V1,0 CM 5,1,0 

V2,0 CM 7,3,0 

V3,0 CM n – 1,0,0 

V4,0 CM 3,4,0 

: : 

V133,0 CM n – 1,0,26 

V134,0 CM 3,4,26 

110 = n525/6012 = n625/50 

2

4:2:24:1:1

1 Y CR CB Y’ CR’ CB’
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1.2 

MHz 13,5(Y)MHz 6,75CR(CB

DCTVLC

DCT8×84:1:1

DCTDCT4:1:1

4DCTDCT5

5DCTVLC

1.1.2 

4:2:2ITU-R BT.601

20(Y)CR(CB4:2:2

20 

(4:2:2)

  525/60625/50 

 
Y MHz 13,5

CR, CB MHz 6,75 

 
Y 858 864 

CR, CB 429 432 

 
Y 720 

CR, CB 360 

 525 625 

 480 576 

 
1 2326223310

2 285524335622

 8YCRCB

 

 1254

Y 
235 

220 
16 

CR, CB 128 225 

525/60240YCRCB625/50288

YCRCB20
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4:2:2 

720360

1112

127126+128

4:1:1

720

360180

1314

127−126+ 128

11

525/604:2:2

 BT.1618-11 

1 / 6.75 MHz 1 / 13.5 MHz 

(Y)

CRCB

23

285 
23 
286 
24 
287 

25 

286 
24 
287 
25 

285 
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12 

625/504:2:2

 BT.1618-12 

1 / 6.75 MHz 1 / 13.5 MHz 

(Y)

23

24 
337

25 

335 

336 

23

24 
337

25 

335 

336 

13 

525/604:1:1

 
BT.1618-13 

1 / 6.75 MHz 1 / 13.5 MHz 

(Y)

23

24 

25 

285 

286

287 

285 
23 
286 
24 
287 
25 

CR)(CB

CR)(CB
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14 

625/504:1:1

2.1.2‍(DCT)

YCRCB(DCT)

154:2:2DCT4:1:1DCT

CRCBDCT88DCT

×y

4:1:1DCTCRCB16

4DCT88

16

DCT525/60 

DCT4:2:217

4:1:11860DCT

10 800DCT4:2:28 100DCT4:1:1

4:2:2 

Y60DCT×90DCT5 400DCT 

CR60DCT×45DCT2 700DCT 

CB60DCT×45DCT2 700DCT

4:1:1

Y60DCT×90DCT5 400DCT 

BT.1618-14 

1 / 6.75 MHz 1 / 13.5 MHz 

(Y)

CR)(CB

23

24 
337

25 

335 

336 

23

24 
337

25 

335 

336 
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CR60DCT×22,5DCT1 350DCT 

CB60DCT×22,5DCT1 350DCT

DCT625/50 

DCT4:2:2174:1:118

72DCT

12 960DCT4:2:29 720DCT4:1:1

4:2:2 

Y72DCT×90DCT 6 480DCT 

CR72DCT×45DCT 3 240DCT 

CB72DCT×45 DCT 3 240DCT

4:1:1 

Y72DCT×90DCT 6 480DCT 

CR72DCT×22,5DCT 1 620DCT 

CB720DCT×22,5DCT 1 620DCT

3.1.2

194:2:24DCT

204:1:16DCT4:1:1

4DCTYDCTCR

CB4DCT

YDCTCRCB

15

DCT

 BT.1618-15 

x 

y 

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 

0,1 1,1 2,1 3,1 4,1 5,1 6,1 7,1 

0,2 1,2 2,2 3,2 4,2 5,2 6,2 7,2 

0,3 1,3 2,3 3,3 4,3 5,3 6,3 7,3 

0,4 1,4 2,4 3,4 4,4 5,4 6,4 7,4 

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5 

0,6 1,6 2,6 3,6 4,6 5,6 6,6 7,6 

0,7 1,7 2,7 3,7 4,7 5,7 6,7 7,7 

  

 

 

7 = y 

×=6 

1

2 

2 

1 

2 

1 

2 

1 
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16 

DCT4:1:1

 BT.1618-16 

0,0 1,0 2,0 3,0 

0,1 1,1 2,1 3,1 

0,2 1,2 2,2 3,2 

0,3 1,3 2,3 3,3 

0,4 1,4 2,4 3,4 

0,5 1,5 2,5 3,5 

0,6 1,6 2,6 3,6 

0,7 1,7 2,7 3,7 

4,0 5,0 6,0 7,0 

4,1 5,1 6,1 7,1 

4,2 5,2 6,2 7,2 

4,3 5,3 6,3 7,3 

4,4 5,4 6,4 7,4 

4,5 5,5 6,5 7,5 

4,6 5,6 6,6 7,6 

4,7 5,7 6,7 7,7 

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 

0,1 1,1 2,1 3,1 4,1 5,1 6,1 7,1 

0,2 1,2 2,2 3,2 4,2 5,2 6,2 7,2 

0,3 1,3 2,3 3,3 4,3 5,3 6,3 7,3 

0,4 1,4 2,4 3,4 4,4 5,4 6,4 7,4 

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5 
0,6 1,6 2,6 3,6 4,6 5,6 6,6 7,6 

0,7 1,7 2,7 3,7 4,7 5,7 6,7 7,7 

 

  

88

 

164

 

17

DCT4:2:2

 BT.1618-17 

- - - - - - - - - 

- - - - - - - - - 

90 DCT

DCT

 

 

 

DCT

 45 DCT  

8×8 

 

x 

y 
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18

DCT4:1:1

 BT.1618-17 

- - - - - - - - - 

- - - - - - - - - 

90 DCT 

DCT

 22,5 DCT  

8×8 

 

 

DCT 

 

 

19

DCT4:2:2

 BT.1618-19 

C 
R 

Y 
DCT3 

DCT2 

DCT1 DCT0 

C 
B 

  

20

DCT4:1:1 

 BT.1618-20 

Y 

DCT4 

DCT0 DCT1 DCT2 DCT3 DCT5 

C 
R 

Y 
DCT0 DCT1 

DCT2 DCT3 

DCT4 

DCT5 

C 
B 

C 
R 
C 

B 
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525/60

21224:2:24:1:1

2 7004:2:2

1 3504:1:1

4:2:2

6045 × 2 700 =

4:1:1

6022,5 × 1 350 =

625/50

23244:2:24:1:1

3 2404:2:21 6204:1:1

4:2:2

7245 × 1 620 =

21

525/604:2:2

 BT.1618-21 

480

 i = 19 
 j = 3 

i 

i 

j 

4 3 2 1 

4 
3 
2 
1 
0 

0 

9 
8 
7 
6 
5 

14 
13 
12 
11 
10 

19 
18 
17 
16 
15 

S0,4 S0,3 S0,2 S0,1 S0,0 
S1,4 S1,3 S1,2 S1,1 S1,0 
S2,4 S2,3 S2,2 S2,1 S2,0 
S3,4 S3,3 S3,2 S3,1 S3,0 
S4,4 S4,3 S4,2 S4,1 S4,0 
S5,4 S5,3 S5,2 S5,1 S5,0 
S6,4 S6,3 S6,2 S6,1 S6,0 
S7,4 S7,3 S7,2 S7,1 S7,0 
S8,4 S8,3 S8,2 S8,1 S8,0 
S9,4 S9,3 S9,2 S9,1 S9,0 

S10,4 S10,3 S10,2 S10,1 S10,0 
S11,4 S11,3 S11,2 S11,1 S11,0 
S12,4 S12,3 S12,2 S12,1 S12,0 
S13,4 S13,3 S13,2 S13,1 S13,0 
S14,4 S14,3 S14,2 S14,1 S14,0 
S15,4 S15,3 S15,2 S15,1 S15,0 
S16,4 S16,3 S16,2 S16,1 S16,0 
S17,4 S17,3 S17,2 S17,1 S17,0 
S18,4 S18,3 S18,2 S18,1 S18,0 
S19,4 S19,3 S19,2 S19,1 S19,0 

  720

 

 

 

27

j
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 22 

525/604:1:1 

 BT.1618-22 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0 1 2 3 4 
j 

i 

0 1 2 3 4 

i 

S0,4 
S1,4 
S2,4 
S3,4 
S4,4 
S5,4 
S6,4 
S7,4 
S8,4 
S9,4 

S0,2 
S1,2 
S2,2 
S3,2 
S4,2 
S5,2 
S6,2 
S7,2 
S8,2 
S9,2 

S0,3 
S1,3 
S2,3 
S3,3 
S4,3 
S5,3 
S6,3 
S7,3 
S8,3 
S9,3 

S0,0 
S1,0 S1,1 
S2,0 S2,1 
S3,0 S3,1 
S4,0 S4,1 
S5,0 S5,1 
S6,0 S6,1 
S7,0 S7,1 
S8,0 S8,1 
S9,0 S9,1 

S0,1 

27

 

 
720

 

 

i=9

j=3 

480

 

23

625/504:2:2

 BT.1618-23 

578

i 
4 
3 
2 
1 
0 

9 
8 
7 
6 
5 

14 
13 
12 
11 
10 

19 
18 
17 
16 
15 

23 
22 
21 
20 

4 3 2 1 0 
S0,4 
S1,4 
S2,4 
S3,4 
S4,4 
S5,4 
S6,4 
S7,4 
S8,4 
S9,4 

S10,4 
S11,4 
S12,4 
S13,4 
S14,4 
S15,4 
S16,4 
S17,4 
S18,4 
S19,4 
S20,4 
S21,4 
S22,4 
S23,4 

S0,3 S0,2 S0,1 S0,0 

i 
j 

S1,3 S1,2 S1,1 S1,0 
S2,3 S2,2 S2,1 S2,0 
S3,3 S3,2 S3,1 S3,0 
S4,3 S4,2 S4,1 S4,0 
S5,3 S5,2 S5,1 S5,0 
S6,3 S6,2 S6,1 S6,0 
S7,3 S7,2 S7,1 S7,0 
S8,3 S8,2 S8,1 S8,0 
S9,3 S9,2 S9,1 S9,0 

S10,3 S10,2 S10,1 S10,0 
S11,3 S11,2 S11,1 S11,0 
S12,3 S12,2 S12,1 S12,0 
S13,3 S13,2 S13,1 S13,0 
S14,3 S14,2 S14,1 S14,0 
S15,3 S15,2 S15,1 S15,0 
S16,3 S16,2 S16,1 S16,0 
S17,3 S17,2 S17,1 S17,0 
S18,3 S18,2 S18,1 S18,0 
S19,3 S19,2 S19,1 S19,0 
S20,3 S20,2 S20,1 S20,0 
S21,3 S21,2 S21,1 S21,0 
S22,3 S22,2 S22,1 S22,0 
S23,3 S23,2 S23,1 S23,0 

27

 

 720

 

 

i=23

j=3 
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24

625/504:1:1

 BT.1618-24 

576

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0 1 2 3 4 

i 

0 1 2 3 4 

i 

10 
11 

S0,0 S0,1 
S1,0 S1,1 
S2,0 S2,1 
S3,0 S3,1 
S4,0 S4,1 
S5,0 S5,1 
S6,0 S6,1 
S7,0 S7,1 
S8,0 S8,1 
S9,0 S9,1 

S0,2 
S1,2 
S2,2 
S3,2 
S4,2 
S5,2 
S6,2 
S7,2 
S8,2 
S9,2 

S10,0 S10,1 
S11,0 S11,1 

S10,2 
S11,2 

S0,3 
S1,3 
S2,3 
S3,3 
S4,3 
S5,3 
S6,3 
S 7,3 
S8,3 
S9,3 

S0,4 
S1,4 
S2,4 
S3,4 
S4,4 
S5,4 
S6,4 
S7,4 
S8,4 
S9,4 

S10,3 
S11,3 

S10,4 
S11,4 

 720 

 

i=11

j=3 
27

 

j 

 

4.1.2 

27

525/60

21224:2:24:1:1

27

1004:2:2504:1:1

4:2:2

205 × 100 =

4:1:1

105 × 50 =

625/502324

4:2:24:1:127

1204:2:260

4:1:1

4:2:2

245 × 120 =
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4:1:1

125 × 60 =

5.1.2

S i, j21222324

S i, ji

i0n-1

n

m × 10 = n525/60 

m × 12 = n625/50 

m

 1 = m4:1:1

 2 = m4:2:2

j

 0 = j4

M i, j, kk

254:2:2264:1:1

k

M i, j, ki, j

k

k026

25

4:2:2

 BT.1618-25 

2 

1 

i,j 

0 

3 

4 

5 

8 

7 

6 

9 

10 

11 

14 

13 

12 

15 

16 

17 

20 

19 

18 

21 

22 

23 

26 

25 

24 

20 = n525/60 
24 =  625/50 

S (i = 0,...,n-1,  j = 0,...,4)  
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26

4:1:1 

 BT.1618-26 

0 
1 
2 
3 
4 
5 

21 
22 

24 

26 

23 
0 
1 
2 

25 

0 
1 
2 
3 
4 
5 

11 12 23 24 
10 13 22 25 
9 14 21 26 
8 15 20 
7 16 19 
6 17 18 

8 9 20 
7 10 19 
6 11 18 
5 12 17 
4 13 16 
3 14 15 

11 12 23 
10 13 22 
9 14 21 
8 15 20 
7 16 19 
6 17 18 

24 

25 

26 

10 = n525/60 
12 =  625/50 

S i, 40=in-1

S i, 0s i 20=in-1

S i, 1S i, 30=in-1

 

P i, j, k, I (x, y)i, j, k, I (x, y)

DCT1920DCT

DCTIxyDCT

2.1.2

P i, j, k, I (x, y)ijk

IDCT

(x, y)DCT

x07 

y07



ITU-R  BT.1618-1 41 

6.1.2

5

Ma, 2, k(i + 2m)mod n = a

Mb, 1, k(i + 6m)mod n = b

Mc, 3, k(i + 8m)mod n = c 

Md, 0, k(i + 0)mod n = d 

Me, 4, k(i + 4m)mod n = c

i0n-1

n

nm × 10525/60 

nm × 12625/50 

m

m14:1:1 

m24:2:2 

k

k027

V ikMa2kMb1k Mc3k

Md0kMe4k

Ma2kMe4k

3855

77CMCV ik

CM a2kCM b1kCM c3kCM d0kCM e4k

CMa2k

Ma, 2, k

Mb, 1, kMc, 3, kMd, 0, kMe, 4, k

CMb1k

Mb1k

Ma2kMc3kMd0kMe4k

CMc3k

Mc3k

Ma2kMb1kMd0kMe4k
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CMd0k

Md0k

Ma2kMb1kMc3kMe4k

CMe4k

Me4k

Ma2kMb1kMc3kMe0k

2.2(DCT)

DCT48

DCT64DCTi, j, k, I (x, y)64

i, j, k, I (h, v)P i, j, k, I (x, y)C i, j, k, I (h, v)

0 = h0 = vDCAC

1.2.2DCT

8-8 DCT2-4-8 DCT

DCT

8-8 DCT

DCT 
                                                  7         7  

C, i, j, k, l (h, v) = C (v) C (h)    Σ         Σ 

                                            y = 0    x = 0  

     (P i, j, k, l (x, y) COS(πv(2y + 1)/16) COS (πh(2x + 1)/16))  

DCT 

                                    7           7  

P, i, j, k, l (x, y) =        Σ           Σ      (C (v) C (h)  

                                v = 0     h = 0  

     C, i, j, k, l (h, v) COS (πv(2y + 1)/16) COS (πh(2x + 1)/16))  

                    C(h) = 0, 5 / √2   for h = 0  

                    C(h) = 0, 5          for h = 1 to 7  

                    C(v) = 0, 5 / √2   for v = 0  

                    C(v) = 0, 5          for v = 1 to 7  

8-8 DCT 

                                                 3            7  

C, i, j, k, l (h, u) = C (u) C (h)    Σ            Σ 

                                               z = 0      x = 0  
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     ((P i, j, k, l (x, 2z) + P i, j, k, l (x, 2z + 1)) KC)  

                                                          3           7 

C, i, j, k, l (h, u + 4) = C (u) C (h)      Σ           Σ  

                                                       z = 0      x = 0  

     ((P i, j, k, l (x, 2z) – P i, j, k, l (x, 2z + 1)) KC)  

DCT

                                          3           7 

P, i, j, k, l (x, 2 z)  =           Σ           Σ 

                                     u = 0     h = 0  

     (C i, j, k, l (h, u) + C, i, j, k, l (h, u + 4)) KC)  

                                          3            7  

P, i, j, k, l (x, 2 z + 1) =      Σ           Σ      (C (u) C (h)  

                                       u =     0 h = 0  

     (C i, j, k, l (h, u) – C, i, j, k, l (h, u + 4)) KC)  

 u = 0, ..., 3  

 z = INT (y / 2)  

 KC = COS (πu(2z + 1)/ 8) COS (πh(2x + 1)/16)  

 C(h) = 0, 5 / √2 for h = 0  

 C(h) = 0, 5  for h = 1 to 7  

 C(u) = 0, 5 / √2 for u = 0  

 C(u) = 0, 5  for u = 1 to 7 

2.2.2

DCTW(h, v)C i, j

k, l (h, v)DCT

8-8-DCT

0 = h0 = v1 / 4 = W(h, v)

W(h, v) = w(h) w(v) / 2

2-4-8-DCT

0 = h0 = v1 / 4 = W(h, v)

4 > v W(h, v) = w(h, v) w(v) / 2

W(h, v) = w(h) w(2 (v-4)) / 2

 w(0) = 1 
 w(1) = CS4 / (4 × CS7 × CS2) 
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 w(2) = CS4 / (2 × CS6) 
 w(3) = 1 / (2 × CS5) 
 w(4) = 7 / 8 
 w(5) = CS4 / CS3 
 w(6) = CS4 / CS2 
 w(7) = CS4 / CS1

1 = CSm = COS (m / 16) m7

3.2.2

27

27

DCT

 BT.1618-27 

0 
1 
2 
3 
4 
5 
6 
7 

0 1 2 3 4 5 6 7 
0 
1 
2 
3 

4 
5 
6 
7 

0 1 2 3 4 5 6 7 
1 
3 
4 

10 
11 
21 
22 
36 

2 6 7 15 16 28 29 
5 8 14 17 27 30 43 
9 13 18 26 31 42 44 

12 19 25 32 41 45 54 
20 24 33 

40 46 53 55 
23 34 39 47 52 56 61 
35 38 48 51 57 60 62 
37 49 50 58 59 63 64 

1 3 7 19 21 35 37 51 
5 9 17 23 33 39 49 53 
11 15 25 31 41 47 55 61 
13 27 29 43 45 57 59 63 

2 4 8 20 22 36 38 52 
6 10 18 24 34 40 50 54 

12 16 26 32 42 48 56 62 
14 28 30 44 46 58 60 64 

4.2.2DCT

DCT

DCT

DCT

3.2

1.3.2

DCT

8-8-DCT 2-4-8-DCT 
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2.3.2

DCT

DC9b8 b7 b6 b5 b4 b3 b2 b1 b0

255−255

AC10s b8 b7 b6 b5 b4 b3 b2 b1 b0 

9511− 511

3.3.2

DCT21

c1c0DCDCT5.2

22

4.3.2

AC109

012

s b8 b7 b6 b5 b4 b3 b2 b1 b0

s b7 b6 b5 b4 b3 b2 b1 b0

3 

s b8 b7 b6 b5 b4 b3 b2 b1 b0

s b8 b7 b6 b5 b4 b3 b2 b1

21 

DCT 

 DCT 

 
 
c1 

 
c0 

 AC 

00 0  

255 
1 0 1 0 

2 1 0 1 

3 1 1 
2 

– 255 
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22

 
AC 

011 1223 2435 35< 

Y 0 1 2 3 

CR 1 2 3 3 

CB 2 3 3 3 

5.3.2

ACDCT

28

6.3.2

(Q-step)(QNO)23

4.2(VLC)

AC

ACDCT27

(Run length)(Amplitude)

AC0 = run)…(61 

AC0 = amp)…(255

Run)(amp

24run)(amp

1+

run)(amp1 − run)(0 0)(amp 

25

(MSB)(LSB)25MSB

(LSB)"s"

AC0 = s

AC1 = s

DCT

EOB0110b



ITU-R  BT.1618-1 46 

28

 BT.1618-28 

0 
1 
2 
3 

4 
5 
6 
7 

0 1 2 3 4 5 6 7 
0 
1 
2 
3 
4 
5 
6 
7 

0 1 2 3 4 5 6 7 
DC 0 1 1 1 2 2 3 
0 1 1 2 2 2 3 3 
1 1 2 2 2 3 3 3 
1 2 2 2 3 3 3 3 

0 0 1 1 2 2 2 3 
0 1 1 2 2 2 3 3 
1 1 2 2 2 3 3 3 
1 2 2 3 3 3 3 3 

DC 1 2 1 0 0 1 2 
0 0 1 1 1 2 2 2 
0 1 1 1 2 2 2 3 
1 1 1 2 2 2 3 3 
1 1 2 2 2 3 3 3 
1 2 2 2 3 3 3 3 
2 2 2 3 3 3 3 3 
2 2 3 3 3 3 3 3 

2-4-8-DCT 8-8-DCT 

23

   

 
(QNO) 

0 1 2 3 0 1 2 3 
15    1 1 1 1 
14    1 1 1 1 
13    1 1 1 1 
12 15   1 1 1 1 
11 14   1 1 1 1 
10 13  15 1 1 1 1 
9 12 15 14 1 1 1 1 
8 11 14 13 1 1 1 2 
7 10 13 12 1 1 2 2 
6 9 12 11 1 1 2 2 
5 8 11 10 1 2 2 4 
4 7 10 9 1 2 2 4 
3 6 9 8 2 2 4 4 
2 5 8 7 2 2 4 4 
1 4 7 6 2 4 4 8 
0 3 6 5 2 4 4 8 

 2 5 4 4 4 8 8 
 1 4 3 4 4 8 8 
 0 3 2 4 8 8 16 
  2 1 4 8 8 16 
  1 0 8 8 16 16 
  0  8 8 16 16 
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24

  

 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 – 255 

0 11 2 3 4 4 5 5 6 6 7 7 7 8 8 8 8 8 8 9 9 9 9 9 15 – 15 

1 11 4 5 7 7 8 8 8 9 10 10 10 11 11 11 12 12 12         

2 12 5 7 8 9 9 10 12 12 12 12 12               

3 12 6 8 9 10 10 11 12                   

4 12 6 8 9 11 12                     

5 12 7 9 10                       

6 13 7 9 11                       

7 13 8 12 12                       

8 13 8 12 12                       

9 13 8 12                        

10 13 8 12                        

11 13 9                         

12 13 9                         

13 13 9                         

14 13 9                         

15 13                          

| 

| 

| 

| 
                         

61 13                          

1-

2-4 = EOB
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25

(Run, 
amp) 

 
(Run, 
amp) 

  
(Run, 
amp) 

  

0 1 00s 2+1 11 1 111100000s 

9+1 

7 2 111110110000s 

12+1 

0 2 010s 3+1 12 1 111100001s 8 2 111110110001s 

EOB 0110 4 13 1 111100010s 9 2 111110110010s 

1 1 0111s 

4+1 

14 1 111100011s 10 2 111110110011s 

0 3 1000s 5 2 111100100s 7 3 111110110100s 

0 4 1001s 6 2 111100101s 8 3 111110110101s 

2 1 10100s 

5+1 

3 3 111100110s 4 5 111110110110s 

1 2 10101s 4 3 111100111s 3 7 111110110111s 

0 5 10110s 2 4 111101000s 2 7 111110111000s 

0 6 10111s 2 5 111101001s 2 8 111110111001s 

3 1 110000s 

6+1 

1 8 111101010s 2 9 111110111010s 

4 1 110001s 0 18 111101011s 2 10 111110111011s 

0 7 110010s 0 19 111101100s 2 11 111110111100s 

0 8 110011s 0 20 111101101s 1 15 111110111101s 

5 1 1101000s 

7+1 

0 21 111101110s 1 16 11111011110s 

6 1 1101001s 0 22 111101111s 1 17 11111011111s 

2 2 1101010s 5 3 1111100000s 

10+1 

6 0 1111110000110 

13 

1 3 1101011s 3 4 1111100001s 7 0 1111110000111 

1 4 1101100s 3 5 1111100010s | 

R 

| 

| 

0 

| 

1111110 R 
R661 

 0 9 1101101s 2 6 1111100011s 

0 10 1101110s 1 9 1111100100s 

0 11 1101111s 1 10 1111100101s 61 0 1111110111101 

7 1 1110000s 

8+1 

1 11 1111100110s 0 23 111111100010111s 

15+1 

8 1 1110001s 0 0 11111001110 
11 

0 24 111111100011000s 

9 1 11100010s 1 0 11111001111 
| 

0 

| 

| 

A 

| 

1111111 
A 

 
A23255 

s 
10 1 11100011s 6 3 11111010000s 

11+1 
3 2 11100100s 4 4 11111010001s 

4 2 11100101s 3 6 11111010010s 

2 3 11100110s 1 12 11111010011s 0 255 111111111111111s 

1 5 11100111s 

 

1 13 11111010100s 
 

    

1 6 11101000s 1 14 11111010101s 

 

   

1 7 11101001s 2 0 111110101100 

12 

   

0 12 11101010s 3 0 111110101101    

0 13 11101011s 4 0 111110101110    

0 14 11101100s 5 0 111110101111     

0 15 11101101s         

0 16 11101110s         

0 17 11101111s         

1:(R, 0)  1111110 r5 r4 r3 r2 r1 r032r5 + 16r4 + 8r3 +4r2 + 2r1 + r0 = R

2(0, A)1111111 a7 a6 a5 a4 a3 a2 a1 a0 s128a7 + 64a6 + 32a5 + 16a4 + 8a3 + 4a2 + 2a1 + a0 = A

3SEOB 
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5.2

77

294:2:2304:1:1

4:2:2X0X129

100000000000

29

4:2:2 

 BT.1618-29 

Q 
N 
O 

S 
T 
A D 

C 
0 

Y 
0 

X0 
AC AC 

D 
C 
1 

Y 1 

AC AC 
D 
C 
2 

C R 

AC 
D 
C 
3 

C B 

AC 

14 bytes 12 bytes 14 bytes 10 bytes 10 bytes 

3 4 5 18 ..... 19 32 ..... 33 ..... 46 47 ..... 60 61 ..... 70 71 .. 79 

2 bytes 12   bytes 2 bytes 

X1 

4 bytes 

R 
e 
s 
e 
r 
v 
e 
d 

0 
1 
1 
0 

X0X1

8
 B

y
te

s
 

30

4:1:1

 BT.1618-30 

Q 
N 
O 

S 
T 
A D 

C 
0 AC AC AC AC 

C R 

AC AC 

14 bytes 14 bytes 14 bytes 14 bytes 10 bytes 10 bytes 

3 4 5 18 ..... 19 32 ..... 33 ..... 46 47 ..... 60 61 ..... 70 71 .. 79 

mo 
C1 
C0 

mo 
C1 
C0 

mo 
C1 
C0 

mo 
C1 
C0 

mo 
C1 
C0 

mo 
C1 
C0 D 

C 
1 

D 
C 
2 

D 
C 
3 

D 
C 
4 

D 
C 
5 

C B Y 3 Y 2 Y 1 Y 0 
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STA

QNO

DCDC 

ACAC

EOB(0110) 

moDCT

C0C1

STA

STAs3, s2, s1, s026

STA

QNO

QNOQNO

27

26

(STA)

STA  

s3 s2 s1 s0    

0 0 0 0 

 

Not proceeded  

0 0 1 0 A  

0 1 0 0 B a 

0 1 1 0 C  

0 1 1 1    

1 0 1 0 

 

A  

1 1 0 0 B b 

1 1 1 0 C  

1 1 1 1   

  

A

B

C

a0 = s0s30

b

- 10111b = STA

21111b = STA
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27

(QNO)

q3 q2 q1 q0 QNO 
0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 
1 0 1 0 10 
1 0 1 1 11 
1 1 0 0 12 
1 1 0 1 13 
1 1 1 0 14 
1 1 1 1 15 

DC

DCIIDCT0 = I54:2:20 = I5

4:1:1DCDCTDCT

                      

DCI:    b8     b7     b6     b5     b4     b3     b2     b1     b0    mo   c1     c0

b8b0DC 

moDCTmo = 08-8-DCT

m0 = 12-4-8-DCT

c1c0

AC

ACACV i, k4:2:2

Y0Y1CRCBY0Y1

112CRCB80294:1:1

Y0Y1Y2Y3CRCBY0Y1Y2Y3

112CRCB8030DCI

ACDCTCM i, j, k2930

AC
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6.2

AC3132CV i, k

F i, j, k, l

DCTi, j, k, lE i, j, k, lAC

AC

31

4:2:2

 BT.1618-31 

3 4 18 32 46 60 70  79 

YO 
14 bytes 14 bytes 14 bytes 14 bytes 

C R 
10 bytes 10 bytes 

F a, 2, k, 0 E a, 2, k, 0 F a, 2, k, 1 E a, 2, k, 1 F a, 2, k, 2 F a, 2, k, 3 

F b, 1, k, 0 E b, 1, k, 0 F b, 1, k, 1 E b, 1, k, 1 F b, 1, k, 2 F b, 1, k, 3 

F c, 3, k, 0 E c, 3, k, 0 F c, 3, k, 1 E c, 3, k, 1 F c, 3, k, 2 F c, 3, k, 3 

F d, 0, k, 0 E d, 0, k, 0 F d, 0, k, 1 E d, 0, k, 1 F d, 0, k, 2 F d, 0, k, 3 

F e, 4, k, 0 E e, 4, k, 0 F e, 4, k, 1 E e, 4, k, 1 F e, 4, k, 2 F e, 4, k, 3 

CM a, 2, k 

CM b, 1, k 

CM c, 3, k 

CM d, 0, k 

CM e, 4, k 

S 
T 
A 
b 
Q 
N 
O 
b 

S 
T 
A 
a 
Q 
N 
O 
a 

S 
T 
A 
c 
Q 
N 
O 
c 
S 
T 
A 
d 
Q 
N 
O 
d 
S 
T 
A 
e 
Q 
N 
O 
e 

..................... ..................... ..................... ..................... ..................... ................... 

C B Y1 
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32

4:1:1

 BT.1618-32 

3 4 18 32 46 60 70  79 

YO 
14 bytes 

Y1 
14 bytes 

Y2 
14 bytes 

Y3 
14 bytes 10 bytes 10 bytes 

CM a, 2, k 

CM b, 1, k 

CM c, 3, k 

CM d, 0, k 

CM e, 4, k 

S 
T 
A 
a 
Q 
N 
O 
a 

......................... 

S 
T 
A 
b 
Q 
N 
O 
b 
S 
T 
A 
c 
Q 
N 
O 
c 
S 
T 
A 
d 
Q 
N 
O 
d 
S 
T 
A 
e 
Q 
N 
O 
e 

......................... ......................... ......................... ......................... ....................... 

C R C B 

F a, 2, k, 0 F a, 2, k, 1 F a, 2, k, 2 F a, 2, k, 3 F a, 2, k, 4 F a, 2, k, 5 

F b, 1, k, 0 F b, 1, k, 1 F b, 1, k, 2 F b, 1, k, 3 F b, 1, k, 4 F b, 1, k, 5 

F c, 3, k, 0 F c, 3, k, 1 F c, 3, k, 2 F c, 3, k, 3 F c, 3, k, 4 F c, 3, k, 5 

F d, 0, k, 0 F d, 0, k, 1 F d, 0, k, 2 F d, 0, k, 3 F d, 0, k, 4 F d, 0, k, 5 

F e, 4, k, 0 F e, 4, k, 1 F e, 4, k, 2 F e, 4, k, 3 F e, 4, k, 4 F e, 4, k, 5 

a = (i + 2) mod ni

b = (i + 6) mod ni0 = in-1

c = (i + 8) mod nn

d = (i + 0) mod nn10 525/60 

 e = (i + 4) mod n 12 = n625/50

k

0 = k27 

B i, j, k, lDCDCT

ACDCTi, j, k, lAC

B i, j, k, l27EOB

B, i, j, k, l

B, i, j, k, l

B, i, j, k, l
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4:2:2

   if (525/60 system) n = 20 else n = 24;  

   for (i = 0; i < n; i++){  

      a = (i + 4) mod n;  

      b = (i + 12) mod n;  

      c = (i + 16) mod n;  

      d = (i + 0) mod n;  

      e = (i + 8) mod n;  

   for (k = 0; k < 27; k++){  

      q = 2;  

      p = a;  

      VR = 0  

      /* VR is the bit sequence for the data which are not distributed to video segment CV i, k by 

pass 2. */  

/* pass 1 */  

      for (j = 0; j < 5; j++) {  

         MRq = 0;  

         /* MRq is the bit sequence for the data which are not distributed to macro block M i, q, k by 

pass 1. */  

         for (l = 0, l < 4; l ++) {  

            remain = distribute (B p, q, k, l, F p, q, k, l);  

            MRq = connect (MRq, remain);  

         }  

   if (q == 2) {q = 1; p = b;}  

         else if (q == 1) {q = 3; p = c;}  

         else if (q == 3) {q = 0; p = d;}  

         else if (q == 0) {q = 4; p = e;}  

         else if (q == 4) {q = 2; p = a;}  

       }  

/* pass 2 */  

      for (j = 0; j < 5; j++) {  

         for (l = 0; l < 4; l ++) {  

            MRq = distribute (MRq, F p, q, k, l);  

            if ((l == 0) || (l == 1))  

               MRq = distribute (MRq, E p, q, k, l);  
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          }  

          VR = connect (VR, MRq);  

                 if (q == 2) {q = 1; p = b;}  

         else if (q == 1) {q = 3; p = c;}  

         else if (q == 3) {q = 0; p = d;}  

         else if (q == 0) {q = 4; p = e;}  

         else if (q == 4) {q = 2; p = a;}  

          }  

/* pass 3 */  

      for (j = 0; j < 5; j++) {  

         for (l = 0; l < 4; l ++) {  

            VR = distribute (VR, F p, q, k, l);  

            if ((l == 0) || (l == 1))  

               VR = distribute (VR, E p, q, k, l);  

         }  

                 if (q == 2) {q = 1; p = b;}  

         else if (q == 1) {q = 3; p = c;}  

         else if (q == 3) {q = 0; p = d;}  

         else if (q == 0) {q = 4; p = e;}  

         else if (q == 4) {q = 2; p = a;}  

         }  

      }  

   }  

4:1:1 compression  

   if (525/60 system) n = 10 else n = 12;  

   for (i = 0; i < n ; i++){  

      a = (i + 2) mod n;  

      b = (i + 6) mod n;  

      c = (i + 8) mod n;  

      d = (i + 0) mod n;  

      e = (i + 4) mod n;  

      for (k = 0; k < 27; k++){  

         q = 2;  

         p = a;  

         VR = 0  
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         /* VR is the bit sequence for the data which are not distributed to video segment CV i, k by 

pass 2 */  

/* pass 1 */  

      for (j = 0; j <5; j++) {  

         MRq = 0;  

         /* MRq is the bit sequence for the data which are not distributed to macro block M i, q, k by 

pass 1. */  

         for (l = 0, l < 6; l ++) {  

            remain = distribute (B p, q, k, l, F p, q, k, l);  

            MRq = connect (MRq, remain);  

         }  

                 if (q == 2) {q = 1; p = b;}  

         else if (q == 1) {q = 3; p = c;}  

         else if (q == 3) {q = 0; p = d;}  

         else if (q == 0) {q = 4; p = e;}  

         else if (q == 4) {q = 2; p = a;}  

      }  

/* pass 2 */  

      for (j = 0; j < 5; j++) {  

         for (l = 0; l < 6; l ++) {  

            MRq = distribute (MRq, F p, q, k, l);  

         }  

         VR = connect (VR, MRq);  

                 if (q == 2) {q = 1; p = b;}  

         else if (q == 1) {q = 3; p = c;}  

         else if (q == 3) {q = 0; p = d;}  

         else if (q == 0) {q = 4; p = e;}  

         else if (q == 4) {q = 2; p = a;}  

      }  

/* pass 3 */  

      for (j = 0; j < 5; j++){  

         for (l = 0; l < 6; l ++) {  

               VR = distribute (VR, F p, q, k, l);  

            } 

                    if (q == 2) {q = 1; p = b;}  

            else if (q == 1) {q = 3; p = c;}  

            else if (q == 3) {q = 0; p = d;}  
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            else if (q == 0) {q = 4; p = e;}  

            else if (q == 4) {q = 2; p = a;}  

         }  

      }  

   }  

where:  

   distribute (data 0, area 0) {  

         /* Distribute data 0 from MSB into empty area of area 0. */  

         /* The area 0 is filled starting from the MSB. */  

      remain = (remaining_data);  

         /* Remaining_data are the data which are not distributed. */  

      return (remain);  

   }  

   connect (data 1, data 2) {  

      /* Connect the MSB of data 2 with the LSB of data 1. */  

      data 3 = (connecting_data)  

      /* Connecting_data are the data which are connected. */  

      /* data 2 with data 1. */  

      return (data 3);  

   }  

3

MSB                         LSB  

  1000000000000110b  

9DCDCT4

(EOB)33
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33

 BT.1618-33 

MSB 

LSB 

AC 

DCI 

1 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
1 
0 

EOB 

c0 
c1 
mo 

DC 

8 
Byt
es 
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A

IEC 61834ITU-R BT.1618

28 

IEC 61834IRU-R BT.1618

  
DV 

IEC 61834 

DV-BASED 
ITU-R BT.1618 

Mb/s 25 Mb/s 50 

 IEC 61834 IEC 61834 2 

 

 
APT 
AP1 
AP2 
AP3 

 
000 
000 
000 
000 

 
001 
001 
001 
001 

 
FSC 

FSC

0
1.3.1 

 
Sampling 
structure 

525: 4:1:1 
625: 4:2:0 

525: 4:1:1 
625: 4:1:1 

525: 4:2:2 
625: 4:2:2 

VAUX 

VS 
VSC 

 

IEC 61834 
IEC 61834 
IEC 61834 

1.2.5.1 
2.2.5.1

 

 
 
 
 

 

kHz 4816 
kHz 44,116 
kHz 3212 

kHz 32124 
 

kHz 4816 
 
 
 

 

kHz 48164 
 
 
 

 

AAUX 

AS 
ASC 
Other 

IEC 61834 
IEC 61834 
IEC 61834 

1.3.2.6.1 
2.3.2.6.1

 

SSYB ID 
TC 
BG 

 

IEC 61834 
IEC 61834 
IEC 61834 
IEC 61834 

1.2.4.1 
1.2.2.4.1

IEC 61834
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B

AAUX(Audio auxiliary data) 

AP1(Audio application ID)

AP2(Video application ID)

AP3(Subcode application ID)

APT(Track application ID)

Arb(Arbitrary)

ASAAUX(AAUX source pack) 

ASCAAUX(AAUX source control pack) 

B/W (Black-and-white flag) 

CGMS(Copy generation management system)

CM(Compressed macro block)

DBNDIF(DIF block number) 

DCT(Discrete cosine transform)

DIF(Digital interface)

DRF(Direction flag)

DseqDIF(DIF sequence number) 

DSFDIF(DIF sequence flag) 

DV(Identification of a compression family) 

EFC(Emphasis audio channel flag)

EOB(End of block)

FR 
(Identification for the first or second half of each channel) 

FSC DIF(Identification of a DIF block in each channel) 

LF(Locked mode flag)

QNO(Quantization number)

QU(Quantization)

Res(Reserved for future use)
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SCT (Section type)

SMP(Sampling frequency)

SSYB(Subcode sync block)

STA(Status of the compressed macro block)

STYPE(Signal type)

Syb(Subcode sync block number)

TF(Transmitting flag)

VAUX(Video auxiliary data)

VLC(Variable length coding)

VSVAUX(VAUX source pack) 

VSCVAUX(VAUX source control pack)

1(STYPE)ANS/IEEE 1394
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