


plexity of the full search vector quantiser can be reduced by
adopting a suboptical hinarg‘ tree search procedure with a
small loss in performance.®'® Fig. 1 only shows the encoder
part, and the decoder portion is actually contained in the
encoder,

In order to evaluate the performance, we conducted com-
puter simulations using male and female spesch utterances
bandlimited from 200 Hz to 3200 Hz and sampled at § kHz.
Three male and three female utterances of duration roughly
2 5 each were used as the training set for the vector quantiser.
We used the following parameter values: W = 128, K = § and
the code book size N assumed the following values: 2, 4, 8, 16,
32, 64, 128 and 256, For N = 2, the side information transmit-
ted was equal to 1/128 = 00078125 bit/sample or 62-5 bit/s.
For N = 256, the corresponding value was 0-D625 bit/sample
or 500 bit/s, The adaptive quantiser in the DPCM used the
well known Jayant backward adaptation algorithm with an
adaptation range of 54 dB.

Fig. 2 shows the results of our simulation, for the training
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Fig. 2 Ferformance of DPCM-AQB-APF coder with switched predic-
i

set, with the main channel rate set to three different values: 16,
24 and 32 Kbiys. This Figure shows the total performance as
a function of the size of code book N, which is the same as the
number of predictors used. The performance obtained in our
case 15 significant because (i) higher-order predictors were used
(K = 8) and (ii} adaptation was done by means of switching
the predictors. The gain due to switching of the predictors
increases slowly with the number of the predictors. However,
the gain in performance in contrast to the expended side infor-
mation reveals the advantages of our scheme: a mere increase
of 438 bit/s in side information between the cases N = 2 and
N = 256 pives rise o a gain of nearly 4 dB in seg SMNR.

Further, the performance attained for N = 256 is almost equal
to the ideal but impractical scheme where the predictor coeffi-
cients are transmitted without any quantisation at all. This
means that our coding scheme actually achieves the best pos-
sible performance with the forward predictor adaptation. This
Figure also shows an average increase in seg SNR of roughly
(-5 dB for every doubling in the number of predictors. Such
gains are obtained at the expense of complexity which rapidly
increases with the side information rate. Yet it should be
pointed out that, as shown in Reference 9, implementation of
this switched predictor scheme is totally feasible with the
available technology.

¥. RAMAMOORTHY Hath March f953

Deparement of Electrical Englreering
Laiversity of Linkoping
3-FRI8F Linkiping, Sweden

References

1 IAYANT, M. 5, and NOLL, P 'Digital coding of waveforms—
i}'.:'l-IET]:ichs and applications to speech and video® (Prentice-Hall,

2 VISWANATHAN, R, and MAKHOUL, J.: ‘Quaniizalion properties of
trangmission parameters in linear predictive systems’, FEEE
Trans., 1975, ASSP-23, pp. 434446

3 MARKEL, 1. D, and GRAY, A, H.: ‘Lincar prediction of speech’
[Springer-¥Yerlag, Mew Yark, 1976)

4 EVCl, C. C, XYDEAS, © 5, and STEELE, k.: ‘Sequentinl adaptive pre-
dictors for ADPCM speech encoders. Proc. nat telcom, conf,
Mov. 1981, pp. E&.1.1-E8.1.5

3 XYpEas, © 5, and EVOL, ©. £ A comparative study of DECM-
AQF speech coders for bit rates of 16-32 khits', Proc, ICASSP
'82 conf, May 1982, pp. 1680-1683

6 WONG, K. IL 1, and STEELE, R.: *ADPCM using vector predictors
and forward aduplive quantiser with siep size prediction’, Efec-
tron. Lett., 19835, 21, pp, T4=75

T LINDE, ¥, BUZO, A, and GRAY, . M.! "An alporithm for vector
quantizer desipn’, IEEE Trans., 1930, COM-28, pp. 84-%5

3 BUZD, A, GRAY, A. H., TUH., GRAY, R, M., and MaARKEL, 1. D. 'S]'lc:r.'h
coding bused upon veclor quantization’, ibid., 1980, ASSP-2B, pp.
S62-574

9 aray, B M., and ARUT, H.: *Full searched and tres searched vector
quantization of speech wavelorms'. Proc. ICASSP "82 conl, May
1962, pp. 593-596

10 WONG, D. Y., JUANG, B. H., and GRAY, A, 1L, JUN_; *An 300 bps veclor
guantization LFC vocoder, [EEE Trans, [982, ASSP-30, pp,
TIO-TR0




