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Robust Feature Based on Speech Harmonic Structure
for Speaker Identification

Zhang Ling-hua Zheng Bao-yu Yang Zhen
(College of Communication and Information Engineering, Nanjing Univ. of Posts & Telecomms., Nanjing 210003, China)

Abstract An effective and robust speech feature extraction method based on pitch frequency and harmonic structure is
proposed by means of short-time spectrum analysis of clear and noisy speech. Experimental results indicate that the new
feature is relatively insensitive to Additive White Gaussian Noise (AWGN). Compared to conventional cepstrums, the new

feature can give outstanding improvement for closed-set text-independent speaker identification under noisy environments
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corrupted by AWGN.
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Fig.1 Voiced sound waveform and short-time spectrum from a male
speaker (a) Clean sound waveform (b) Clean sound log-spectrum
(c) Noisy sound waveform with SNR=10dB  (d) Noisy sound
log-spectrum with SNR=10dB
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Tab.1 The amplitudes of lower harmonics of voiced sound

R iy B L £/
IR 2 THEFE | SNR=10dB | M | SNR=10dB

— IR 1.0631 1.0660 0.3729 0.3790
R 2.4756 2.4829 0.7432 0.7565
=IRAEW 2.8968 3.0484 1.3688 1.3280
Pyt 1.0064 1.1418 1.6409 1.6505
TR B 0.3034 0.3527 0.3979 0.3949
NI 0.2082 0.2473 0.1969 0.1843
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Fig.2 Voiced sound waveform and short-time spectrum from a female
speaker (a) Clean sound waveform (b) Clean sound log-spectrum
(c) Noisy sound waveform with SNR=10dB  (d) Noisy sound
log-spectrum with SNR=10dB
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Fig.3 Pitch frequency detection using harmonic summation (r=1~5)

(a)Clean sound log harmonic summation from a male speaker
(b)Noisy sound log harmonic summation with SNR=10dB from a male
speaker (c)Clean sound log harmonic summation from a female
speaker (d)Noisy sound log harmonic summation with SNR=10dB
from a female speaker
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Tab.2 Speaker identification rate under noise environment (%)

R

(SNR) o 30dB 25dB 20dB 15dB 10dB

LPCC 98.75 92.90 80.58 37.58 21.29 10.68

MFCC 99.37 94.99 80.77 44.26 26.70 15.03
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Fig.4 Text-independent speaker identification
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