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1. INTRODUCTION:

In CCITT doc 357 and 409 various block addressing methods
were presented with simulation results. It was found and
proposed to include the most efficient one : the 7 pattern
technique using a special TYPE3 VLC.

However, the complete 63 pattern technique can take into
account the redundancy due to the following consideration :"in
a coded sub-block there is at least one event to transmit". In
other words, the first event can not be EOB when using 63
patterns.

Then we propose a method to combine the 63 pattern block
addressing with a special coding for the first event : a
special 2D-VLC without EOB is employed for encoding the first
event.



2. THE NEW METHOD

To take advandtage of the previous consideration , it is
necessary to proceed in two steps :

- internal modification of the current RM7
2D-VLC.
- design of the special 2D VLC for the
first event.

2.1 Internal modification of the current 2D VLC.

The current RM7 2D-VLC as defined in doc 446 is
organized as follows :
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It is proposed to reorganize the RM7 2D-VLC as
follows and to call it VLC2.
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- Events B are unchanged.
- Events A are modified in the sense that their two

first bits are inverted , but the lengths of the codewords
are unchanged.
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2.2 Design of a special 2D-VLC for the first event

Lets call VLC1 the 2D-VLC for the first event. It is
very easily derived from VLC2 by removing the BOB word and
modifying the two first codewords:
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In order to minimize the modifications between the
two 2D VLC , we propose to adopt VLC1 for the first event
and VLC2 for the other events.

Luminance and chrominance blocks are coded using the
same VLC.



3. Simulation results

This new method has been simulated at 64 Kbit/s at GIF and
QCIF formats. The simulation results are presented in Table 1.
The new method gives a saving over RM7 for all the sequences.
Besides , there is a gain in terms of SNR when the new method
is incorporated in the coding algorithm.

Comparison : RM7 and 63 patterns + different 2D-VLCs

The following figures are the mean values of the number of bits
per coded Macro block.

a) GIF format

Sequence

MISS A

CLAIRE

TREVOR

SALESMAN

BLUE JACK

Coeff Y
Coeff C
BOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

RM7

17.496
3.926
6.387
3.186
30.994

35.163
2.511
6.725
2.408
46.807

24.652
0.397
6.585
2.131
33.765

34.547
0.768
6.157
2.171
43 . 634

58.968
5.820
6.608
2.518
73.915

New method

16.864
3.557
4.063
5.457
29.638
+1.056

34.188
2.356
4.794
4.937
46.275
+0.533

23.723
0.330
4.743
4.576
33.371
+0.394

33.882
0.706
4.168
4.643
43.399
+0.235

58.301
5.678
4.719
5.081
73.719
+0.136



b) QCIF format

Sequence

MISS A

CLAIRE

TREVOR

SALESMAN

BLUE JACK

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

Coeff Y
Coeff C
EOB
Pattern
Total
Gain

RM7

97.389
23.143
8.082
3.270

131.885

117.150
15.422
7.478
2.506

142.555

114.382
4.006
7.997
2.371

128.756

131.067
5.681
7.444
2.399

146.591

171.172
16.449
7.471
2.708

197.800

New method

96.603
22.675
6.158
6.007

131.443
-1-0.442

116.175
15.202
5.699
5.226

142.302
+0.253

113.497
3.851
6.571
4.627

128.545
+0.211

130.263
5.502
5.643
4.940

146.348
+0.243

170.441
16.200
5.580
5.389

197.610
+0.190



Sequence

MISS A

48
coded
frames

CLAIRE

158
coded
frames

TREVOR

28
coded
frames

SALESMAN

148
coded
frames

BLUE JACK

165
coded
frames

Nb of coded MB

Gain per MB

Gain per frame

Nb of coded MB

Gain per MB

Gain per frame

Nb of coded MB

Gain per MB

Gain per frame

Nb of coded MB

Gain per MB

Gain per frame

Nb of coded MB

Gain per MB

Gain per frame

GIF

7123

+ 1.056

157

17041

+ 0.533

57

3502

+ 0.394

49

17164

+ 0.235

27

12065

+ 0.136

10

QCIF

1940

+ 0.442

18

5925

+ 0.253

9

1232

+ 0.211

9

5486

+ 0.243

9

4338

+ 0.190

5

CONCLUSION As the 63 pattern technique requires
less hardware and brings a gain in terms of bits and
SNR , we propose to remove the 7 pattern technique
and to replace it by the 63 pattern method in
combination with 2D-VLC.

The TYPE3 VLC is given in annex 1.



ANNzxl: 63 PATTERNS VLC 

Pattern number : 32*Yl + 16*Y2 + B*Y3 + 4*Y4 + 2*U + V 

Pattern Length Codeword 

000 
882 
818: 

8~t8~ 
01110 
01111 

%%P 

388E 

%%': 

2x 

E%: 

K.ioo~': 
1101000 
1101001 

E%sl 

KK8? 

Em 
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11100001 
11100010 
11100011 
11100100 
11100101 
11100110 
11100111 
11101000 
11101001 
11101010 
11101011 
11101100 
11101101 
11101110 
11101111 
11110000 
11110001 
11110010 
11110011 
11110100 
11110101 
11110110 
11110111 
11111000 
11111001 
11111010 
11111011 
11111100 
11111101 

111111100 
111111101 
111111110 
111111111 

II: coded 
b? : 

YlY2 q Y3Y4 

q I 
Cg Cr 

4 

4 

4 
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5 

5 
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5 6 

7 8 

7 8 

7 8 

7 8 

8 8 

8 8 

8 8 
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8 9 

8 9 

8 8 

8 8 

8 9 

9 
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63 Patterna codeword length 



Statistics t RM7 vs 63 pattern + new VLC 
Bit rate : 59.4 ukdt/e 
Source : CNET - FRANCE TELECOM 
Date : 2/20/1989 

S.N.R. Y 

Step size 

Nbr of'zeroes 
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Fixed 
Fixed MC 
Inter 
Inter MC 
Intra 

MB Attributes 

EOB 

Motion vectors 

Coefficients : 

Statietics :RM7 va 63 pattern + new VU: 
Bit rate : 59.4 Kbit/e 
Source :CNET - FRANCE TELECOM 
Date : 2/20/1909 

S.N.R.( CIF) Y 

Step size 

Nbr of zeroes 

Overflow 
Fixed 
Fixed MC 
Inter 
Inter MC 
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EOB 

Motion vectors 



statiatice z RM7 va 63 pattern + new VLC 
Bit rate : 59.4 Kbit/e 
Source : CNET - FRANCE TELECOM 
Date 

Step size 

Nbr of zeroes 

MB Attributes 

EOB 

Motion vectors 

Statfetios : RM7 vs 63 pattern + new VLC 
Bit rate : 59.4 Kbit/s 
Source : CNET - FRANCE TELECOM 
Date : 2/20/1989 

S.N.R.(QCfF) Y 

Step size 

Nbr of zeroes 

MB Attributes 

EOB 

Motion vectors 

Coefficients : Y 



Statistic0 : RM7 vs 63 pattern + new VLC 
Bit rate 1 59.4 *bit/s 
Source : CNET - FRANCE TELECOM 
Date 

b 

: Z/20/1909 

S.N.R. Y 

Step size 

Nbr of zeroes 

Overflow 
Fixed 
Fixed MC 
Inter 
Inter MC 
fntra 

MB Attributes 

EOB 

Motion vectors 

Coefficients : Y 

Statistics I RM7 vs 63 pattern + new WC 
Bit rate : 59.4 Kbit/e 
Source :CNET - FRANCE TELECOM 
Date : 2/20/1909 

S.N.R.(QCIF) Y 

S.N.R.( CIF) Y 

Step size 
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Statistics t RM7 vs 63 pattern t new VLC 
Bit rata : 59.4 Kbit/s 
Source : CNET - FRANCE TELECOM 
Date 

. . 

. . 

.b 

: 2/20/1909 

S.N.R. Y 

Step size 

Nbr of zeroes 

MB Attributes 

EOB 

Motion vectors 
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Statistics : f7M7 vs 63 pattern + new VLC 
Bit rate : 59.4 Kblt/s 
Source : CNET - FRANCE TELECOM 
Date : 2/20/1909 

Step size 

Nbr of zeroes 

Overflow 
Fixed 
Fixed MC 
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Inter MC 
Intra 
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EOS 

Motion vectors 

Coefficients : Y 



Statietics t RM7 vs 63 pattern + new VLC 
Bit rate * 59.4 Kbit/e 
Source ; CNET - FRANCE TELECOM 
Date : 2/20/1909 

Sequence 
Frame rate 

BL. JA. 
10 Hz 

R.M.S. Y 
C 

S.N.R. Y 
C 

Step size 

Nbt of non zeroes 

Nbr of zeroes 

5.57 
3.19 

33.22 
38.05 

30.76 

y: 5.27 
c: 2.31 

y: 10.10 
c: 5.19 

MACRO BLOCK TYPE 

Overflow 
Fixed 
Fixed MC 
Inter 
Inter MC 
fntra 

5 
311 

6 
52 
19 
1 

. . 

:. 

;i 

NUMBER OF BITS 

ME Attributes 

EOB 

Motion vectors 

Coefficients : Y 
c 

362 

670 

159 

4271 
469 

Total 

BL. JA. 
10 Hz 

5.59 
3.18 

33.19 
38.07 

30.36 

5.39 
2.21 

10.24 
5.34 

4 
310 ,. 

6 
54 
19 

1 

368 

743 

157 

4369 
304 

5941 

Statistics : RM7 vs 63 pattern + new VLC 
Bit rate : 59.4 Kbit/e 
Source :CNET - FRANCE TELECOM 
Date : 2/20/1909 

S.N.R.( CIF) Y 

Step size 

Nbr of zeroes 

------ .- . ..-_- - 

MB Attributes 

EOB 

Moth on vectors 

Coefficients : Y 

. I  


