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Personal Identification Number (PIN) Recognition and
Speaker Verification for Access Control Over PSTN

M. Mehdi Homayounpour Amir Najari
Assistant Professor M.Sc. Student

Computer Engineering Department
Amirkabir University of Technology

Abstract

X An implementation of a speaker verification system is presented in which the speaker claims his/her
! identity by a seven digits PIN over telephone. PIN digits are recognized by a hybrid predictive neural network
system using multi-layer perceptron and dynamic programming algorithm. The speaker verification was done
by comparing a speaker’s model to his/her speech when uttering the seven digits PIN. The speaker’s reference
model was trained using RBumb tree and Genetic algorithm. The total number of epochs used to train the
neural network, feature types and the dimension of feature vectors, and the effect of different neural net
parameters were studied on Farsi digit recognition performance. Some other experiments were conducted to
assess the performance of the proposed speaker verification method and to evaluate the effect of different
\ types of decision threshold calculation on the speaker verification error rate.
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Index =0 /*this is root index * /
While (Not isaLeaf (Index))

Begin
. _[ =iy ]

F)
Index
Index 20,1
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20 ight,

Index — H I e
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I (™ > yoae) 1* Select Left Branch*/

Index = Index =2 * Index +1

Else /* Select Right Branch*/
Index = Index =2* Index +2

EndIf

End While
Leaf = Index

Leaf __ Z Leaf
V4 = . w g X j
J

If (z™Y > Threshold)

x € Leaf )
Eise

x ¢ Leaf
EndIf
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1-Speaker Verification

2-Features

3-Pitch

4-Formants

5-Linear Predictive coefficients
6-Reflection coefficients

7-Log Area Ratio Coefficients
8-Line Spectrum Pair Frequencies
9-MFCC: Mel Frequency Cepstrum Coefficients
10-LPCC: Linear Frequency Cepstrum coefficients
11-Liftering

12-Dynamic Time Warping
13-Vector Quantization
14-HMM: Hidden Markov Model
15-Second Order Statistical Measures
16-Neural Networks

17-Back Propagation
18-Vocabulary

19-Back Tracking
20-Preemphasis

21-Hamming Window
22-Minimum Variance
23-BumpTree

24-Bump

25-False Rejection

26-False Accepta e

27-Equal Error R ate

28-Intra Speaker Distance
29-Inter Speaker Distance
30-Cohort Normalization
31-Code Book
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