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A Study for Complexity Improvement of Automatic Speaker Verification in
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Abstract

In this paper, we propose real time automatic speaker verification (ASV) system to protect personal information on
personal digital assistant (PDA) device. Recently, the capacity of PDA has extended and been popular, especially for
mobile environment such as mobile commerce (M-commerce). However, there still exist lots of difficulties for
practical application of ASV utility to PDA device because it requires too much computational complexity. To solve
this problem, we apply the method to relieve the computational burden by performing the preprocessing such as
spectral subtraction and speech detection during the speech utterance. Also by applying the hidden Markov model
(HMM) optimal state alignment and the sequential probability ratio test (SPRT), we can get much faster processing
results. The whole system implementation is simple and compact enough to fit well with PDA device's limited
memory and low CPU speed.

Keywords :automatic speaker verification, PDA, spectral subtraction, mel frequency cepstral coefficient, hidden
Markov models, sequential probability ratio test
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Fig. 1. Real-time feature extraction.
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Fig. 2. An overview of fixed-phrase ASV system.
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(a) 7] 84, (b)) 58/45 F#A.
Fig. 3. ASV system implemented in PDA device
(a) Initial Screen, (b) Enroliment/Authentication Process.
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W4 (sampling frequency)¥ 11.025kHzol 3 £ 35 16bit
ojtt. WA AHANA ALEE &4 ZH Y Zolx 180 4
Z2g @ ZEgor 7w aEm AR 50% 3
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S AN dEe 24 AdEE 24 ¢ Itk

X 1 £%% HMM Zaz Aol Az vla,
Table 1. Comparison of computation in forward
algorithm of HMM.

Algorithms Proposed Full Search
Computation X(7) X($%7)
?
» Q\** 2
FQ‘\\ m a
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£ T T
£ v ;
§ ' -F - *r Th
g ¥ £ T oF
Fsrz// /T L N
" ¥ : F - I%,
T = - » : Spoeker
Fﬂ—»—-"‘"’. *® 1 IDPORET
Verificarion ¥ of speab and Imp

39 4. SPRTE &% 4% 23 744,
Fig. 4. Decision logic procedure using SPRT.
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Table 2. Comparison of average computational times of
total system(s).

. Proposed Proposed Full
Algorithms(Sec) (no skip) (skip) Search

Enrollment 1.09 1.09 1.25

Authentication 0.0594 0.0587 0.082

E32 AFsAEdY d% H7d JiFol HE equal
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U (skippg FE&317 %S A A AN duEH
A vl B EArh

. Proposed Proposed
Algorithms (no skip) (skip) Full Search
EER 3532 3.627 3.482

¥ 3. Equal error rates (%)olA2] 48 A
Table 3. Experimental results in equal error rates (%)
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