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ABSTRACT

This paper proposes an algorithm to improve the compression performance of the adaptive multi-rate (AMR) speech coding using
the context tree weighting (CTW) method. AMR is the voice encoding standard adopted by IMT-2000, and supports 8 transmission rates
from 4.75 kbit/s to 12.2 kbit/s to cope with changes in the channel condition. CTW as a kind of the arithmetic coding, uses a
varioble-order Markov model. Considering that CTW operates bit by bit, we propose an algorithm that re-orders AMR data and
compresses them with CTW. To verify the validity of the proposed algorithm, an experiment is conducted to compare the proposed
algorithm with existing compression methods including ZIP in ferms of compression ratio. Experimental resulfs indicate that the average
additional compression rate in AMR data is about 3.21% with ZIP and about 9.10% with the proposed algorithm. Thus our algorithm
improves the compression performance of AMR datfa by about 5.89%.
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(E 1) AMR SME353P|o| M& me9) HIER0|E
(Table 1) Transmit mode and bit-rate of AMR

codec
Code Mode Bit Stream Rate
0 (0000) MR 475 4.75 kbit/s
1 (0001) MR 515 5.15 kbit/s
2 (0010) MR 59 590 kbit/s
3 (0011) MR 67 6.70 kbit/s
4 (0100) MR 74 740 kbit/s
5 (0101) MR 795 7.95 kbit/s
6 (0110) MR 102 10.20 kbit/s
7 (0111) MR 122 12.20 kbit/s
8 (1000) MR SID 1.80 kbit/s
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(Table 2) Frame information comparison between
MR 475 and MR 122

Mode Parameter bits per parity
frame
LSP set 23
Pitch delay 20
MR 475 Algebraic code 36 1
Gains 16
Total 95
2 LSP set 38
Pitch delay 30
Pitch gain 16
MR 122 Algebraic code 140 0
Codebook gains 20
Total 224
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(Figure 1) Flowchart of the proposed algorithm
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(Table 3) Compression rate according to data

conversion application and compressor type
¥ O3 30lM HAIE (a),(b),(c),(d)et 22
#* Same as (a),(b),(c),(d) specified in Figure 3

test CR (%)

data (a) (b) (c) (d)
1 4.5938 3.1169 9.2567 8.5515
2 4.0046 2.7585 8.7130 8.2641
3 6.1262 3.7954 9.3017 8.5608
4 4.6969 3.1785 9.1262 8.6338

ave 4.8654 3.2123 9.0994 8.5025

' 4.0338 8.8010
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