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Experimental Study on Speech Endpoint Detection Based on Matlab

ZHANG Zhen-yu

(School of Automation and Electrical Engineering, Zhejiang University of
Science and Technology, Hangzhou, 310023, China)

Abstract: Endpoint detection plays an important role in speech recognition, which directly af-
fects performance of the speech system. With Matlab, experiments to detect speech endpoint are
developed successfully. Firstly, several basic concepts are introduced briefly, Then, the basic
method for endpoint detection is analyzed. At last, 2 experiments for isolated word are carried
out. The detailed experiment procedure is focused on and part of key source codes is given, which

gains favourable effect.
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sgn[x] =

N—-1
Z =%MZ=D{| sgn[z, (m) — T]—sgn[ z, (m—1)—T] |+

| sgnlz, (m) + T]—sgn[x,(m— 1)+ T] |}
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3.1 RBEHNAR

B L, PC HLEE . 815 E 4R, Celeron 1. 0
GHz CPU.384 MB N #F.40 GB # & . % & AC97
FHE. WM L, X Windows XP SP1 #1E & 4.
Matlab 6.5 R4,

FIA Windows REEHHHN“FHENRF, B E
RS AZEMRERBEST, BALE—-R“PCM 8
kHz, 8 fiL, BEFEE" RFH. wav 3L,
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FF4a 2 epd_gui. m, E R IHEL AR 3 R HE
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fig=—createmadfig(epd) ;
fig=—createmadloadmenu(fig) ;
fig=createmadmenus(fig) ;
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ud. plotsToggle = uicontrol(‘Parent’,fig, ...
‘Units’,'normalized, ...
‘Callback’,’epd showPlots’, ...
‘ListboxTop’,0, ...
"Position’,[0. 8 0. 83 0.17 0.05], ...
‘String B, ...
‘Style’,'togglebutton’) ;

ud. thresholdToggle = uicontrol(Parent,fig, .
‘Units’,'normalized’, ...
‘Callback’,’epd showThresholds', ...
‘ListboxTop,0, ...
‘Position’,[0.8 0.77 0.17 0. 057, ...
‘String, BRI, ..
‘Style', togglebutton’) ;

ud, cursorToggle = uicontrol('Parent,fig, ...
‘Units’,'normalized’, ..
‘Callback’,’epd showEnds, ...
‘ListboxTop,0, ...
‘Position’,[0. 8 0.7 0.17 0.05], ...
‘String y B AR SSRME R, ...
‘Style’,'togglebutton’) ;

ud. Instructions = uicontrol('Parent’,fig, ...
‘Units’,'normalized, ...
‘BackgroundColor,[0.8 0.8 0.8], ...
‘ListboxTop’,0, ...
‘Position’, [0. 08 0. 95 0. 66 0.04], ...
‘String , B3 Bini e MEE, ...
‘Style’,'text) ;

ud. playCheck == uicontrol(Parent,fig, ...
‘Units’, normalized, ...
‘BackgroundColor,[0.8 0.8 0.8], ...
‘ListboxTop’,0, ...
"Position’,[0. 8 0. 64 0.18 0,04], ...
‘String, BT IEE, ...
‘Style’y'checkbox, ...
“Value', 1) ;

Bt 2. BB

function [ITL, ITU, IZCT, energy, zc, N1, N2 ] =
epdStats(signal, {s)
winSizeMs=10;
winShiftMs=10;

winSize=millitosamples(winSizeMs,{s) ;

% BWHiEE N 10 ms

signedSignal=sgn(signal) ;
i=1;
Wit E e g R TR
for i=1.winShift:length(signal) — winSize
energy (j) = (sum ((abs (signal (i: 1+ winSize —
1)03));
zc(j) =sum(abs(signedSignal (i+1 ;i winSize)
—signedSignal(i:i+winSize—1)));
=jt+1;
end
NREBRN AR IBRE
IMX=max(energy);
IMN=mean(energy(silenceRange)) ;
11=0. 03 * (IMX—IMN) +IMN;
12=4 x IMN;
ITL=min(I1,12};
ITU=5%ITL;
N2=0;
% function [ N1, N2] = getEndPoints (ITL, ITU,
I1ZCT,energy,zc)
duration=length(energy) ;
backoffl.ength= length (1: winShift : millitosamples
(backoffMs, fs) — winSize) ;

done=0;
W E S ERIIRME

IF=(((25 * winSizeMs) /10) /10000) * fs;
1ZC=mean(zc(silenceRange)) ;
zcstd=std (zc(silenceRange) ) ;
IZCT=min(IF,1ZC+2 * zcstd) ;
Yo FFhi G AR
for m=1.duration
if and(energy(m)>=I1TL, ~done)
for i=m:duration
if energy(i)<<ITL
break
else

if energy(i)>=ITU
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if ~done
Nl=i—{i==m);
done=1;
end
break
end
end
end
end
end
startID=max(N1—backoffLength,1);
endID=N1;
M1 =sumf(zc(startlD:endID)>=1ZCT);
if M1>=3
for i=startID:endID
if ze(1)>=1ZCT
N1=i;
break;
end
end
end
done=0;
Yo G5 AR
for m=duration: —1:1
if and(energy(m)>=I1TL,~done)
fori=m.—1;1
if energy(i)<{ITL
break;
else
if energy(i)>=ITU
if ~done
N2=i+(i==m);
done=1;
end
break

end

end
end
end
end
startID=max(1,N2);
endID=min(N2+ backoffLength,length(zc));
M2=sum{zc(startID:endID) >=1ZCT);
if M2>=3
for i=max([1 startID]) :endID% max added by
MPC to prevent neg indices
if 2c(D>=IZCT
N2=i;
break;
end
end

end
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