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Abstract

This paper proposes a reduction scheme for codebook search time in the adaptive codebook using
wavelet transformed coefficients, In a CELP coder, pitch estimation with a combined open loop and
closed loop search in adaptive codebook needs a lengthy search. More precisely, the pitch search using
autocorrelation function over all possible ranges has been shown inefficient compared to the consuming
time. In this paper, we propose a new adaptive codebook search algorithm which ensures the same
position for the pitch with maximum wavelet coefficient over various scaling factors in Dyadic wavelet
transform. A new adaptive codebook search algorithm reduces 25% conventional search time with
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almost the same quality of speech.
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Fig. 1. Block diagram of the general CELP encoder.
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Table 1. Structure of fixed codebook was used at GSM

EFR encoder.
Track Pulse position
1 70, 15 0, 5 10, 15, 20, 25, 30, 35
2 8. g 1, 6 11, 16, 21, 26, 31, 36
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5 iy 19 4,9 14,19, 24, 29, 34, 39
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Fig. 4, DyWT of voice data.
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Amplitude

08 o

T T T T T
o B0 100 160 200 260 300

Number of Samples

(b) (a)Al&e] vjs) Als &S AL¢ Az
(b) Signal using proposed algorithm for signal (a)
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Fig. 6. Example of proposed algorithm (1).
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Fig. 7. Example of proposed algorithm (2)
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Table 3. Search time comparison of adaptive codebook
using proposed algorithm,

Original EFR |Modified EFR| 74 &

[ms/frame] | [ms/frame] | [%])
kf1(§= «4) 37.26 28.16 244
kf2(@= A4) 36.41 2 237
kml(#= @A) 36.78 2142 254
km2(#= g4 36.97 2114 26.5

H 4 /14| EFR #3537] SegSNR Bl
Table 4. SegSNR comparison of improved EFR coder.

_
333MHz PCE AHeate] A% %7}5 aysh [dB] W |
K82 &) | 64930 6573 | 00804

528 & KE2ABF o34) | 4859 48658 | 0.0062

5 9 -

48 TEX QANDE M2 99 UL ml(82 9A) | 59647 58546  |-0.1101
ox NESe TR WF FANDE THA km2(83 $4) | 59316 58595  |-0.0702
E 2 47t AgE 24 dolg
Table 2. Voice data were used at estimation.

g 3 =9 2ol 3 =494
kf1(#= oA e A2 FAF o] YU, 20 ms 124
kf2(g= o A) AUA F9L AL A¥UY, 20 ms 160
kml (¥ 34) oyl AgL ddz g8 I 20 ms 130
km2( 83 A) MAEAN 7 Zezl Ate AAU, 20 ms 158
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