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Abstract: A speech signal analysis and processing system is realized in this paper under the Matlab environment.
Signal acquisition and playback are also achieved in the system and a lot of time-domain parameters can be obtained
while signal analysis is processing, such as short-term signal zero-crossing rate, short-time energy, short-time auto-
correlation function, and so on. Powerful numerical calculation, signal processing, and graphics display capabilities of
Matlab are fully used in this system. It is easy to use, and it has the versatility and other advantages.

Keywords: Matlab; Speech Signal Analysis; Signal Processing

ET Matlab B Z{E SRS RS

£ #

BHLEFF BT TR, R
Email: lijun@hbue.edu.cn

Wehs H I 20134E 11 B 1 H; BRIHM: 2013411 H 15 H; A HM: 2013411 A 21 H

W OE: At T MBS E SRS, JRE Matlab M5 T EET TSR IZ RS SLIUE SRR
SR RN E S SREATRE T S A, RS SRR F R, JERRERE . I E AR R SR S
ZARGASFAT Matlab 58 KIEETIE . ([F5408 ., BIRRRERR), HAMATE, @EmERER S,

XRIT: Matlabs V{5 54T {5 A0

Ik

1. gl it IR 5 S A

ESESAI RTINS EER2SEN 2. BEAERSNIEH
R, PR B SRR MR IR, SRR o e 3o
BRSO BReil. NI 2 DRI 0 R 21 ERESHRMIESHE
Bk, For R T R R s E I S SE N —RBIME S, RN
EMT LIES 0 RSk o, HEEEZ, K IR, RIS REEREL, BB TE S,
2 R TR R ORI E 9, ST FRAE,  Matlab F9R 48 T 98K 800 R4 T RS, T3 2450
AR T — 5T Matlab B EEE0WRS fe A REUREHT REMER, @id T 7T LAIRE)
57 168 o 515 5 HEAT I 04007, LA R FERRHEAT: — T A R G Ak T SR AV 1

Open Access 369



BT Matlab 5 H 15 SR BT 258

5 R Wavrecord DIREBCREE S5 S =
212 1 Audiorecorder X G RAETE H 155 o 15 L FbRIE
A THEN, N TEAMERNER, REEE K
FRARE R & UL AU 8 kHz~10 kHz. SRFEJ5 IS S 7E
WG FE AT SRR R S S A, BT DA AT SRk A
. B B RS S T R B S

TERFERTFRES, BG5S
I, SR AT S U AL B . — AN I R A
PR FEI IR 18 S T LU bR 5, FITLAZE
P/ IN ST T B PR (B, A 1 I it A 5 | e
AT PR B, IR ET DS H (i R %
1A, Jl/NEE WP BN 7RI B A 45 5
(1) 3 dB 7 B LA S /MR S KB . A Ah—TJ7 T, A
A N 23 A AR AR K, FE4EHTE 70 Hz~1000
Hz. FTCAE —BGEFAE 10 ms~20 ms 2 ], thAah, N
TR E NI Z RIS AE T, NAZ A S
W, Bl E .

22. BEESHEHES

EEE S IR N AL RN fE .
Wb ER . R A AR R BN N TR = S

221 FENEEEST

BEESHRESIT AL TIESE SR
(A A KA, 5T B R — A Ll d
BI/MEZ . 0BS5S R BER TR, 550
A3 FH 43 Bl oy ok S B . FH Al RS 3h 1A BR A B i 11
HEAT AL 7ok S . WO AR AR . B
{x(n)} HRER B8 B2 SN

R85 SORT AR B8 A FH R MR, h(n)
U P8 I8 4 FD SRS e ok 29 1 5 ) L I 1 24
JE3E SN

M, = m§w|x(m)|~w(n—m)

370

222 ENTHTEE

{55 B 0 T R R A5 B A LR — AR R,
S — RO TR T T R
PRI B TR, R A 2 I B 15 5 0
EEAMEIE, X BT P T % A A
RAOHSE, BTN M TR T SME A T
FIB R, HIE ST, SO R S
S, M A TR A R
B, SRR, 55 {x(n)} (0T
TR E SN

Z, = m:iJsgn [ x(n)]-sgn[ x(n —1)]| -w(n-m)

— R EL
1
w(n)=12n 0<n<N-1
0 HoAth

2.2.3. ERTEHEXER

{55 {x(n)} MOELIS AR R BB B R, (k) SRR AEAS
5 HER N ANREAR PR A A — BUE S B A G
TR R, & XN:

R, (k)=

70

x(m)-x(m+k)-h (n—m)

Hrfrh (n)=w(n)-w(n-k) .
3. BEAEARGHISII
31 IBEESHRESER

Matlab #2fit 1 95 KI5 S A BE T AR, ATLAARH
TIEH R AT IE S 5 0 TR E S/ KRR
B T B R B TR BT AE T S
KGR AT

fs=11025; Y%HUFF AT 2

duration=3; %% & i [H]
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cording...\n',duration);

pause;

fprintf('Recording...\n");
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fprintf('Finished recording.\n");
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fprintf('Press any key to play the recording...\n");
pause;
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Figure 1. Distribution of temporal energy when N at different values
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Figure 2. Realization of the short time zero cross rate
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Figure 3. Realization of the Short time autocorrelation function
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