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Vector Quantization of Mel-Cepstral Coefficients Using Distortion Measure for

Spectral Analysis
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Fig.1 The block diagram of conventional vector
quantization.
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Fig.2 The block diagram of proposed vector
quantization.

goooooooobooobooboooonoobde; 00O
sjuobooboooooooboobooooooonoooa
gooboboboooboobooboOoobobooboobo
0000 ED FO0OOO0OOOOOOOOOOO
goooboooboocoooobo

2.000000000000000DOOOCOOODO
0000 40000000 UooDoDoooDoooo
oo0ooOooooooooOooOoooooooD 4
gooooboooooooooooooboobooooo
goooooooooOoooooooooobooOoon
0O0000000000OO0OO0M@OODOOODO
goooooodoooboooOooooooooooon
goooooooboooboobooobooboboooboobo
gooooobobooboobooooobobooao
O02000000000000O0D0000O0 =000
goooooooo

it=arg min FE(z,c;) (22)

je{1,2,---,I}

0000000000¢ 000000000000
000/00000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooooo

3.3 00000O0O0000O0000

00000000000000000000000
000000000000000000000000
000000000000000000000000
0O0O0000o0ooon

000000000000 00000000O0
00000000 O0000000000000
000O0000000000000000000
X = {x1,@0,...,xr} 000000000000

1276

| X axg e xg
Analysis

min E(x;, ¢")
c

Codebook C’={“1', S €T}

Training v
argmin D (C, C)

lep &)

N o |
\/
03 0000000000000 000oooOoooooo
OO0o0000oooooa

Fig.3 The block diagram of codebook training algorithm
for conventional vector quantization.
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Fig.4 The block diagram of codebook training algorithm
for proposed vector quantization.
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Step 0. Begin with an initial codebook Cg. Set m = 0.
Step 1. Given a codebook, C,,, partition the training
data set into cluster set using
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Fig.5 Codebook training algorithm (k-means).
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Fig.6 The block diagram of multi-stage vector
quantization.
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Table 1 Experimental conditions.

Sampling rate |8 (kHz)
Frame length | 32 (ms)
Frame period |10 (ms)

Window function | Blackman

LP coefficients (1st,..,10th) + gain,
mel-cepstral coefficients (Oth,...,10th)
a =0.31

Feature vector

Warping
parameter
Database

Training data

ATR Japanese speech database
216 words (1,134,720 frames)
b001-b216

40 speakers (male:20, female:20)
m101-m120, f101-f120
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40 speakers (male:20, female:20)
m301-m320, £301-f320
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Table 2 Training criterion and decoding criterion.
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Fig.7 Average distortion for training data set.
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Fig.8 Average distortion for testing data set.
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Fig.9 Average distortion for training data set
(2-stage VQ).
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