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Content-based Compressive Sensing for Speech Signal

GAO Chang LI Hai-feng MA Lin
(School of computer science and technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract:  Compressive sensing theory compress measurements using sparsity of signal, changes the method of signal ob-
taining from signal sampling to information sensing, and is a revolution of signal processing. The speech signal is sparse re-
presented based on Uncertainty Basis Dictionary proposed in this paper, the sparse representation of speech signal is com-
pressed by compressive sensing theory,and proposes an speech signal reconstruction algorithm based on the method of sol-
ving linear programming problem. Through the experiments of audio, speaker and emotion recognition, we research that this
information sensing method based on compressive sensing theory weather preserves the main content from the angle of con-
tent-based analysis. Experiment results show that the precision of audio, speaker and emotion recognition is general the
same with methods in these research domain, and proves that it can acquire the audio, speaker and emotion information of
speech signal using the information sensing method based on compressive sensing theory.
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Fig. 1 The process of reconstructing speech signal based on compressive sensing theory
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Fig.2 The reconstructed speech signal under different measure

frequency based on compressive sensing theory

TR 2 v AR g 4KHz i, AR5 D28 T
BRI R A S0 T7 3R N 2 A3 B A TE 7 15 5, I 2 A0
9 8KHz IR, e TSR figp 2 P WLl ) L )i 5 £ 9

BIEAT LR EAE SRS, HIEER N kT Y
50% B RAEE

4 ZRWERNMEREDH

R T BAERE T CS B IIE SR B A TEN
BRI R RCR , ATV T AR, E A BT
CS B H AL IE &5 5 MR I, X AR SCHE Y Y LAY
A R AT AN . NTE 0B S (S S N A R A
FE il R T CS BE MM E & 5 58 R B 6
15 BRI A AR B RO W PRI SE 56, 36 0F T 3% F €S
I MEEE LM ERGRE TEEES P E
BAF R o TEASCAY L6 o, SR 3 5 56 2R JH 1 J2AF
T LE 236 A SR ) I B R, A 2 36 R AU
BT TR SO A 47 5 DR S A S A P A X
by wav , SRAEATAE 16 KHz (S840 T CS B HELL T 1Y
A5 %A 16KHz) , 16 bit f5 4k , 3 A4 B (140 5 491 7
[k 8KHz ~ 4KHz, L 5I| 52 5 7 fiff F (9 RRAE 4 39 4
MFCC $#IE (12 4 MFCC FIXFERE &, LA B H X B AY —
By B 2553 o
4.1 ETF CSERENEFESHIARIENXE

ARSI N R 2 5 e BEAR B R E S,
ARSCHY Ty AT AL, 7E FE RO T A
ST TN .

R TE S 55 10 5 AR R e, X 1B & 5 5
A 53 WU ALY , 0 AL J5 15 A5 5 T R T o B A5 R L
(SNRSEG) #ATPEMr , HARTHE T i an 82X (8) s

1 x
m;lOIOgIO(M) (8)
Hor FN AN & 15 5 1 B i gl, », S — W5 R o
TGS o h X R AT (5 5

S R R R 30 3Bl E E R L EAS
[ T AN [ 30 3%, 5% SR ) 2 .y T i 74 )
MIEE (G 5 AT T ERE S G S B G,
mFE 1 PR,

#1 EHEEE S0 B
Tab.1 The SNRSEG of reconstructed speech signal

SNRSEG =

) WRER (KHe)
WK (ms)
8 7 6 5 4
30 22.01 19.31 16. 36 16. 10 12. 62
20 23.21 21.13 18.71 16. 00 12.49
16 24.24 21.20 18.26 15.18 12. 09
10 23.82 20. 52 16. 82 14.02 11.01
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Tab.3 The accuracy of speech recognition of reconstructed

. L
=

speech signal under different measuring frequency

I3 (KHz) 16 8 6 4
LREE R 97.92% | 97.91% | 98.22% | 98.21%
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Tab.4 The accuracy of speaker recognition of reconstructed

speech signal under different measuring frequency

W A% (KHz) 16 8 6 4
LEE R 100% 100% 100% 99.97%
FHREE R 100% 100% 100% 100%
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Tab.5 The accuracy of emotion recognition of reconstructed

speech signal under different measuring frequency

I8 A% (KHz) 16 8 6 4
Pifdanea 63.8% | 63.5% | 62.4% | 62.9%
prguanEo 66.3% | 67.7% | 65.1% | 67.3%
B+ tkiG 65. 1% 65.3% 63.7% 65.2%
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