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Abstract

The Universal Variable Length Coding(UVLC) scheme in H.26L has nice features such as error
resiliency and two-way decodability. However, it has lower coding efficiency than the conventional
Huffman coding. To improve the coding efficiency of UVLC, we propose to use a dynamic
codeword mapping that changes association between symbols and codewords in order to utilize the
statistical characteristics of symbols as much as possible but without losing any features of the
UVLC. Both encoder and decoder use the same re-association table, and hence the encoder need
not send additional overhead for the re-mapping relationship to the decoder. Simulation results
show that without significant change of the current H.26L coding scheme, the proposed method
additionally attains up to about 8% and about 5% hit reductions respectively in intra and inter
frames over the current H.26L. encoding method.
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Table 1. Partial list of real probabilities of
symbol “MB_type”.

(Mobile and Calendar Sequence in CIF)
codeword Quantization Parameter (QP)
per | -0 5 1152|2530

0 Skip | 0002 | 0.006 | 0013 | 0.023 | 0.053 | 0.146
1 16x16 | 0362 | 0370 | 0424 | 0451 | 0493 | 0505
2 16x8 | 0028 | 0.040 | 0.064 | 0091 | 0.112 | 0.113
3 8x16 | 0.045 | 0057 | 0.089 | 0.123 | 0154 | 0.162
4 8x8 | 0046 | 0056 | 0072 | 0.077 | 0065 | 0.024
5 8x4 | 0131|0138 | 0122 | 0093 | 0.055 | 0.020
6 4x8 | 0113 { 0119 | 0114 | 0.093 | 0061 | 0026
7 4x4 | 0273 | 0213 | 0102 | 0.048 | 0.016 | 0.002
8 Intra | 0.001 | 0.001 | 0001 | 0.001 | 0.002 | 0.002
H(MB_type) | 2356 | 2474 | 2515 | 2473 | 2311 | 2098
Lo MB _type) | 4761 | 4534 | 4180 | 3925 | 3613 | 3.187
EXf(MB_type) | 04% | 0540 | 0602 | 0630 | 0640 | 0658
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Code number Codewords in explicit form MB_type
0 1 skip
1 001 16x16
2 011 16x8
3 00001 8x16
4 00011 8x8
5 01001 8x4
6 01011 4x8
7 0000001 4x4
8 0000011 Intra
S 00010001
10 00601011
11 0101001
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(Mobile and Calendar Sequence in CIF)

codeword Quantization.Parameter (QP)
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7 1 1 3 6 7 7
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Table 3. Experiment condition of the proposed

method.
. Mobile
%‘gg News | Container {Foreman %lé‘fgé an
Calendar
Size | QCIF | QCIF QCIF | QCIF CIF
#rame
Skip 2 2 2 1 0
Frame | 1 10 10 15 30
rate(HZ)
Total =
#Frame 100 100 100 150 300
QP 1~31
H 4. ZF oAl A8 mZ 3-QP FRAT
Table 4. 3-QP FRAT for each target symbol.
(a) Inter Z#Y
3QPFRAT -  INTERZ&|g
CBP intra Tcoeff_Luma MB_type
oe() | oPR) ] oee | pe b i | ope | ope) [ or@
4 [ 0 4] Q . 2 ] 0
2 15 2 2 2 Q 1 1
4 5 1 1 1 7 5 3
15, 4 4 4 5 6 2 2
14 3 3 3 6 5 7 5
13 2 8 5 4 4 4 7
8 7 7 6 3 3 3 6
16 9 6 8 1 1 8 8
21 1 5 7 9 9 9 9
1 8 1 10 8 8 8 4
18 10 12 9 7
1 5] 15 16 12 14
[¢] 1 z 15 11 13
2 14 18 ps] 14 17
17 12 18 19 13, 18
2 16 17 10 17 15
19 13 16, 9 18 16
B 2 11 14 15 4
z D 12 13 16 2]
3 5 k/g 2 2 10
x| » | » A {a | @
2 | 7 | ® 5 | o | o
12 2 5 B 19 19,
10 17 23 4 23 5
B 4] 21 2 24 28
3B 3 2 3t s 3
| B | u B ?‘ 31
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7 3 k4 17 pid 2
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5 18 A 24 ¢l 0
45 4 D 2 P8 5]
4 45 3 ) B 2
2 B Ei Z ] 24
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3 43 k2] ) 4 2
k74 3 K B ot 3
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2 2 3 £ 3B 3B
B | ¥ | & o x| o
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2 B L 8 553 48
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Fig. 10. 3-QP FRAT leave-one—out experiment.
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