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VOICE ANALYSIS AND RECOGNITION PROGRAM BY COMPUTER
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ABSTRACT

THIS THESIS PRESENT VOICE ANALYSIS AND RECOGNITION PROGRAM
WHICH ANALYZES VOICES BASED ON SHORT TIME ANALYSIS USEING
ARITHMETIC METHODOLOGY CALLED FAST FOURIER TRANSFORM, VOQICE
SIGNAL OBTAINED FROM SAMPLING DATA OR IN OTHER WORD IMPULSE
SIGNAL WITHIN TIME DOMAIN,WILL BE TRANSFORMED INTO THE FORM OF
FREQUENCY DOMAIN.

THE COLLECTED DATA IN BOTH FORMS OF TIME DOMAIN AND
FREQUENCY DOMAIN WILL BE RECORDED INTO DATA FILE. THE COLLECTED
DATA CAN THEN BE ANALYZED AND COMPARE TO SEEK THE RESEMBLANCE
IN VOICE SIGNAL.
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TR TRTGE R (Precision voltage referrence)
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2.4.1 IWdqndu (WAVE FILE)

TumsauidgtadulumsBumesidaiy Ma uasTamwizmsisondoyasonin
waunsaglayammsveslassadrovedldqnduld  wasmmnsozdudes Teilaiou
MessageBeep LasHaf9u SndPlaySound Fuihuiledsunieldsulad

TdpndudhIndmiesi 19unnluflsisudaaiifoveiuTad GudawInd RiFr
$odg RIFF U910 RESOURCE INTERCHANGE FILE FORMAT

phivnvedId riFr Aenqudeye (chuk FuihuuguvedIng id RiFr
Uszrsylddrengudeya 1 nieunni1 1 nquieya %’mﬁa:nq’uﬁ’ay,ﬂ‘nz?;ﬁqanm’fﬂgmiﬂ
Tl fwiaanq’mﬁ’ayjaﬂzuﬁzlliznaué"wﬁagnmﬁhuwﬁmn RIFF  Feamsorldusias

P (A d H ' a d
nqudeyaldlasaunsosdefidesns wiovzaduiulnild wasawisotwindediim

i 4
do A

Tuauleldngqudeyavesnd RIFF vzildauna Indsai
Typedef Struct
FOURCC ckiD;
Pt Dword ckSize;

ck;

foya FOURCC willufladuun 4 luil deszuendsvsangudeyaiiaderiidin
"Wave® dhniulndgnan Tuns@ifisfiaveandudeyagnuandrodasnusiidoont 4 Tusi
dmnes laiudaegeaine 2om)

iy lumnfusnuszasly Fource Tudesnnyls Aeneilafsulddanves
rouRcC TaolSeuifioufudunls ong it FeemdainimsuSoudiouTaedulyanss

(string)
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ckSize udJu'uan'uumvm%gaﬁm%’unfjm’faquu wésonduiaIndiiszuen
YUIA ckSize YBITOYA

nq'u'ﬁ'ﬂy,af‘:mmsmzﬁﬂfiu%gadﬂa (subehunk) 18 TagTaseadnvedIndzndy
éuvfupmzﬁﬂdu%y,mmzﬂﬂﬁu Faozsznoudaongudeya fme mudangudoya
mwzdoya uazeveziingudoyadu q mundangudeyagundu U 2.53 uaniTaseadhs

¥99'Wd RIFF

ID
SIZE
FORM TYPE

. “ﬁnt"
SIZE

”

“data

' SIZE

77 2.53 naaslnssadrvesindgini

nqudeyadeslunguieyagndu  IdoyafinuivatuidesIndgnduuazdeya

voudeangudoya fme sziuiniigundudoudeosuentednuasin q FeiiTaseats

Fagruunves ndgunduesiiyliuy fo

X Typedef struct waveformat_tag

WORD wFormatTag;

WORD nChannels;

+ DWORD nSamplespersec;
DWORD nAvgBytesPerSec;
WORD nBlockAlign;

WAVEFORMAT;



81

4 o d 4 .
wFormatTag 19:1if1A9N989 WAVE_FORMAT_PCM Fafhnuasglu
MMSYSTEM.H 19U

# define Wave_FORMAT_PCM 1
' o 4 @
' w83 Wave_FORMAT_PCM vzusnldyeriaifiewIndplaauindosgnidrsa
1 r A U A @
o61¢ly Asfumasssunuisshde lundgunduannsasiald
o < [~ [T}
nChannels Y89 WAVEFORMAT svusniluusuuuaidios sudlu 1 dinsuides
TuTwazdu 2 nsuiftesanesTe
o o t o W .:’.’ - ) 3
nSamplesPerSec vzvaMTUANAUTISATIMTIENGwandeufy  Feeansaigu
o < o o
ndvdrsanuinindifsaiu aieadiuly1g fe
‘ 11025-11.025 KHz.
22050-22.05 KHz.
4410044.1 KHz,
o d " a {
' nAvgBytesPerSec 484 WAVEFORMAT 9susnaunfeveslundsyanoduifia
dosmslumsdunduinensdl duezlidlumfoufy nsamplespersec msrznegiinylu
A’ .3 a9 [ ¢
Muyulas 1 053 exlidayalumiiu 1 luv
o P @ ‘:
nBlockAlign vzuandiuauluifdesnslumaiy 1 dyane msuvuldedae s
=Y A, 1 = o ¢ : 1 - o [
i wisdhnn 8 dnansaidues 1 1w uarul@esening o-16 dmemidu 2 luy seuv
amed Toosldduanluy 2 mwesdnululussuyTuTy
y y
FoyatnduionuaszhinuadiuaniindemausulfsvsadayaidoswodIndsy
A t - o A -
Adwnesn lddeyaning Taud1e84fy nBlockAlign AT nChannels flo3andaIndy
4 a o P 2 v d 9
paussiiduavuendiuruvesinvesmuyuldsdoyaniogdrutrovealnsea e

i 4
WAVEFORMAT Tun1mnd@ Taseadhascenuisadinualdaai

Typedef Struct PCMWaveformat_tag
WAVEFORMAT wf;
WORD wBitPerSample;
PCMWAVEFORMAT;
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myendlna RIFF

Tansadevedid RIFF aunsathindeudiusimdommsanoaougIng Rirr
BN

Tumsthaudaeid RiFr quesdesdinliduasf Tdindudoyaiiqudoms uas
%ﬁmhﬁwaq‘lﬂﬁﬁqm?n%ga 1§asﬁ§‘%uﬁ'am%:aanmnnq’n-ﬁ'agaﬁuﬁ'ﬂﬂa{nzju%ga
Buq ‘ozl g RIFF wwdudeq fuliadien nquisaznquesuny 1 ngudsya
Tuusaznquesiinquiing Sndessunungudayadon qumnsafiszaslitenideya uas
sonuuits lnques

I RIFF 9zfifefdu mmio FohaudeafuIdTrodszme mvvio Tusou

Fuat matla’lvd RIFF szuaaedathed

HMMIO h;
b if( (h=mmioOpen(path, NNULL,MMIO_READ))==NULL
A P
y /o uHNaNaR ¥/

return(0),

Taw patr fhudumavssIldgdaduiienila

MMIO_READ 95180 mmioOpen iftodlalnddmins dufusmmsodialvg
dmiudsuTaeld MMIO_READWRITE nasld MMIO_CREATE ifteiilalndlny

dutlalWdduTo mmioOpen vzefasin MMIO ndudhludFessdea NULL feduds

! d 4 4
udndes llfingudayaszadu Feaunsar1éde

MMCKINFO mmParent;
mmParent fccType=mmioFOURCC ('W','A",'V','E";
if(mmioDescend.(h, (LPMMCKINFO)&mmParent, NULL,
MMIO_FINDRIFF))
mmioClose(h,0); /* Lﬁﬂ error */
return (0);

MMCKINFO;
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#oems Falunlasl¥ fo mmiorource fuiduiissdsaFon mmioDescend Faguliuude
(R ' P s 3 P | o
saandum 0" dnquieyaiqudssmsgnaciulunsdii | MMCKINFO  azmulalss
. ’ 4 ey d @ 1y
mmioDescend HICUVBYAUNYINUAGUIDYA
cksize Y99 MMCKINFO 9zuanyuavengudeyaiiuluvisseedren fme 910
L) A L4 L4
nqudayagunduviavesfeya Aezifuviaves PCMWAVEFORMAT) Tundnms siu
, S 4 g " w ¢/ A < '
musoienluyuaves (WAVEFORMAT) Fud@inndidu 2 il wieaunsofissIngnd
IdduRudoyanauireasluieovss PCMWAVEFORMAT 984 Custom Application
. d g v q ¥ . 1y
mmioDescend mﬂu Flag MMIO_FINDRIFF HI N mmiodscend ‘lﬂmnqwaqa
g o o I'd . | 1 Yo A
# ID RIFF uazngqudsyaviiafimyTaoflad ckid v MMCKINFO rwsnl/ 1@ uden
4 < ) ' ]
Bu 9 fieams fie MMIO_FINDCHUNK dszusamingusayadifinun
a d A 4 o 4 4
M3i3en mmioClose 1tudafiduihudegahanufendy rRiFr o ludouly
- ' ™ o o o ' o A e
ATUNANIAYBY mmioDescend fioNMINESNIN Hazmsvauiumitsaudidu q 7
] ’ A o
s34 HMMO 921580 felose iollalHd

1 A as t ' a
nnnguisyagiadu drdeamsaslids fme nqudoyadenriilTae

MMCKINFO mmSub;
mmSub.ckid=mmioFOERCC ('f,'m’,'t",'");
f(mmioDescend (h,(LPMMCKINFO)&mmSub),
(LPMMCKINFO)&mmParent, MMIO_FINDCHUNK))
mmioclose(h,o0); /* BERROR */

return (0);

o & A ' ' ' Py
14#1¢fs mmioDescend iNomngudoyadosves fme nwlunguieyaiitmualay
A ) t a
mmParent $47f0 MMCKINFO ‘a:mmnauwaué’fuﬂmmﬂ?an mmioDescend
A % 1 L U A U v {
W3h lSanqudeyavesnd RIFF dasmindqatuessudoyainedald fifh

A3My614 PCMWAVEFORMAT nnngudaya fmt

PCMWAYVEFORMAT waveformat;

int n;



' n=min((unsigned intymmSub.cksize,sizeofPCMWAVEFORMAT));
if(mmioRead (h.(LRSTR)&waveformat,(long)n)!=(long)n)
mmioClose(h,0);

return(o);

if (wave format,wf.wFormatTag!=WAVE_FORMAT_PCM)
mmioClose (h,0);

return(o);
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GLOBALHANDLE wavehandle;
HPSTR wavepointer;
mmSub ckid = mmioFOURCC('d','a",'t",'a’);
if (mmioDescend(h,(LPMMCKINFO)&mmSub;
(LPMMCKINFO)&mmParent, MMIO_FINDCHUNK))

mmioClose(h,0);
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A
/UBANUIID error/

" return(o);

if ((wavehandle = GlobalAlloc(GMEM_MOVEABLEI
GMEM_SHARE,mmSub.cksize)) == NULL)
mmioClose(h,o);

/* YoAMULEAN error ¥/

return(o);

if ((wavepointer = (HPSTR)Globallock(wavehandle))==NULL)
GlobalFree(wavehandle);

mmioClose(h,0);

/* L0AUUAA error ¥/

return(o);

if (mmioRead(h,wavepointer,mmSub.cksize)!=mmSub.cksize)
GlobalUnlock(wavehandle);

GlobalFree (wavehandle);

mmioClose(h,0);

/* TOATUUAA error ¥/

return(o);

GlobalUnlock(wavehandle);
A L ) a y
iweanulasasevesdoya quatsezlalng RIFF Fie fefi
mmioClose(h,0);
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2: 2.6-bitspacked
3. 2-bits packed
¥ ¥ < 1y . 3 a1 1w o
‘Uﬂqﬁﬂizﬂﬂﬂﬁﬁﬂ‘uE]i\lfc]ﬂ(]ﬂ’s’[lls‘lﬂll’] YHIAYDVDYAWUAUNINUANINYNIVADNMT

At 2

-4 IS 1 v
vienyiia 2 ,msguvoya
o A 1 { A’ @ U 1
ddeamsuaawadyyraiiquudifnrsdiusndeatunana A lne19nmeui)

¥ b4
packing oafusrmusaludavdonilld myqudeyavesuioniivsuaninaTremasin



90

2
?

b 4

' ] o 9 add = U A’ o g &
AMITIFUANVABNGRTNY ﬁ')ﬂ')ﬁ"Ll'd'lU'Ii'flLﬂﬂﬂuﬂ’lﬂ’liwﬁﬂﬂﬂﬂﬁ’l‘u'fN'Uﬂf]ﬂ1ﬂUﬂﬂﬂHu~1
;A 1 < 4 c‘d’
URZICUHAADUADNDUNIHUA

: uﬂuwmmmmwamﬁan%zwhﬁ'mu1mm'i’fay,a doya (DATA) swiyzneudae

¥
doydmsdu

N

VADNYHA 8,Silence
vieniidimiuTadesveamiasmiummas fiftonsgeuaiuia Teauisa
unsimsadodddnasn  demsdunuludesialudoyavesdygaiignusulddae
uden sience foyailazfuiofminnusuiioudndos Tsunsuforidlumshoniis
v VEDIT
N
YOULYA ANVIIILAENTIAN 3
| ALY (Period) Uszneudhesuug 16 Tnerilosiuiy 1 Lﬁﬂuﬁmimqﬂuﬁha
nsados mafyiunneusvues LAy
SR Aouaanldusm
fBg1IMIfIuIN ﬁuwﬂﬁ’mmﬁﬁu 4000 Hz uazA1Msyssulana 4000 A1LMA
W 19w aunawfy 8000 A1 silence atina:zﬁsﬂ?iqnﬁ'aﬂu 2 JWiifle (8000/4000)
Tudduq warluidadug fimaUszuaanads 8000 ATUNAFvEIAILAIR 8000-1 150

o P4 o A g A o4y A S ' .
7999 ﬂll‘ﬁﬂﬂﬂdliﬂﬂ@;dﬂ’ﬂu AYSUNT duration NYNABDIYIVU LAA duration NgaTanay

vR0NYHA 4, Marker
L3 ¥ Y
< 9 X4 [} a )
o ydenlesh dimansa IadfaaousIndld dreimsiiesi I lusunsuiie
LI v d o 2 dy 3 as
M35 wnseindy g ausuddaidesmadn uazausoasvaeudfaanus ]
» YOLIVAANUNIVDILE BN 2
) ' o ] 1 1 ° 1
MARKER 11usi¥i9g7en719 1-65534(FFFEH) 1 0 uay 65535 gnimualinlsd
lasidesveq CT-VOICE hamgredes
13
. U39nY3A 5,ASCI Text
e } o & { o H -‘{
vfeniisensalamda Uil Vocblock sijazovasdilusi o

YOUIWANNIBILABNYTENBUR WA NUEIT VB IS RS o



91

URBNYIHA 6,Start of a Repetition

vienwiin 6 Sozummmduhaudveslesied CT-voICE ‘a:ﬁmuq?’mq'
s eUAenieuAonwiia "end of repetition” Fal¥A At veaa

YBUIANNUENIVBIUADNIAT 2

FTU (counter) UERNATIILIUMTINGY Maaesiduazild faty +1 )

v o & o add
dnfulinn 65535(FFFFH) uaenssvhauanliliiduqa

2.4.5 JUuvy FFT File

) 4

P Qs o Pey Py
FFT File iulddilddmsuiunadnin ldonmainszvlaeis wiay Wiwed

v

y d d
niuanefy FFT) voufudygnandosiiuIndiivwana =wav

Al c‘ - L4 U
wdmnin1#insied FFT on'nd =~ wav udnufedeyadiiyfe Awovuna

o

' d 4 ! . d o 3 ' o a >
uazmanun oy iuTamuadiud wesiueweyalnuuuduTaomaituesinsiSoans
A L o -7 d L% .7 { W 7 ﬂ'l
vnanasanud Teedadaudayaifivinagegn 25 sufunsn uazanwd 25 suduiy uda
9 ] [ [ (z
huutuasgInd TaogluunmsifuasgIidiu suifiuIiduuy RanDom Teefiguuu

4

=1
Uu

“Q

Fol0d wav
t 4
A5 IMTHT A4
s luvivesIng wav
FTUIIANDAUT Y
Py Py P - 14
siaveuTmdhn 4 lunsdinsiev

: YUINGIA 25 TUALLTD
t

[
|
r
!

AN 25 Suduilviegage

U7 2.55 Tnssadrevedind +FFT

o {a A a 4
mutudeyalugluuuiifie IiRannuazainsanda lumsnSoufiouian

auadroseninuiudun (SOURCE) tasufutlaeni (DISTINATION)



92

2.5 myahullsunsududogiiaeduianan

wenusodauldsunsyuudulat ldegwneme  Teaisauisasans Idnsusus

L . o A
MHludnymsgnmnSedydnuel TrolfundidhundedelumsSouTusunsy uazeuise
A 4 3 a 1 ~ t o @
inTeedle (Tools) Wiflumiaspruvesiulad wunseudeau (Text Box) n3n1jusida
. < ' ' A4 A " e Y a 4 @
(Cotmand Buttons) iHeausfhmusmwauniesliomaniu Taeldmunudnnimdunedy
s ] y s { s 4:{ 1
Wupdnd  oawrhilind IdTlsunsufiensahounelduTadihanletaauysel
P g
HassIALgg
1 o “ I 4 7 o o :; i
1992 TIFINVAN (Visual Basic) Wosulad 1esdu 3.0 Hdnvaniluednls
3 y
wazdrzFuhaon ldiuesdoaiedinls  SideamsezadiTdrunsudnTunnsusesdeq
° [l ] v Y 4 9 - A Y o a - 9 4=i “ [ 1
hedwnls Tagesuviviadadiu fausnfomssudutuinandn fefiassfodiusen vea

e y
Inaudn dogaihufeduneuuasieda lumsatra TsunsuduSoq

" About Microsoft Visual Basic

Microsoft Visual Basic Version 3.0

Copyright 2 1987-1993 Microsoft Corp.
Posrtions of this product were developed
for Microsoft by Cooper Softvge, Inc.

This product is licensed to:
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Senal number: 00-203-0300-86111318
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]
WAVE_FORMAT_1S08 | awoT1e 8 UnNaNND 11.025 KHz
1 WAVE_FORMAT_1M16 TuTu 16 Unfianud 11.025 KHz
WAVE_FORMAT_1S16 aneT 1o 16\ INHANUD 11.025 KHz
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* Determines whether the given waveform output device supports

* a given wave-form format. Returns O if the format is supported.

* WAVEERR_BADFORMAT if the format is not supported. and one of

* the MMSYSERR _ error codes if there are other errors in opening

* the given waveform device.

*/
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UINT  IsHprmatSupported LPPCMWAVEFORMAT IpPCMWaveFormat. UINT

wDevicelD)

{
return (waveCutOpen)
NULL ) //INULL for query
wDevicelD, //vice identifier
(LPWAVEFORMAT)lpPCMWaveFormat /frequested format
NULL, /Mo callback
NULL, /Mo instance data
WAVE_FORMAT_QUERY));/ /query only

}
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UINT wReturn;
PCMWAVEFORMAT pcmWaveFormat;

/* Set up PCMWAVEFORMAT for 11Khz 8-bit mono. */
pcmWaveFormat.wf.wFormatTag = WAVE_FORMAT_PCM;
pemWaveFormat.wf.nChannels = 1;
pcmWaveFormat.wf.nSamplesPerSec = 11025L;
pemWaveFormat. wf.nAvgBytesPerSec = 11025L,;
pcmWaveFormat.wf.nBlockAlign = 1;

pcmWaveFormat.wf, wBitsPerSample = 8;

/* See if format is supported by any device in system. */
wReturn = IsFormatSupported(&pcmWaveFormat. WAVE_MAPPER);
/* Report result. */
if (wReturn == Q)
MessageBox(bMainWnd. "11KHz 8-bit mono is supported.”,
", MB_ICONINFORMATION);
else if (wReturn == WAVERR_BADFORMAT)
MessageBox(hMainWnd. "11KHz 8-bit mono NOT supported.”,
"Brror”, MB_ICONINFORMATION);
else
‘ MessageBox(hMainWnd, "Error opening waveform devie.",
"Brror", MB_ICONEXCLAMATION);
/* Set uyp PCMWAVEFORMAT for 44.1 KHz 16-bit stero. */
pemWaveFormat. wf.wFormatTag = WAVE_FORMAT_PCM,;
HcmWaveFormat.wf.nChannels =2;
pcmWaveFormat.wf.nSamplesPerSec = 44100L;
pcmWaveFormat. wf.nAvgBytesPerSec = 176400L;
pemWaveFormat.wf.nBlockAlign = 4;

pcmWaveFormat.wf.wBitsPerSample = 32;
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/* See if format is supported by any device in the system. */

wReturn = IsFormatSupported(&pcmWaveFormat, WAVE_MAPPER);

/* Report result. */

¢ if (WReturn == 0)
MessageBox(hMainWnd. "44.1 KHz 16-bit stereo is supported.”,
", MB_ICONINFORMATTON);

.else if (wReturn ==WAVEER_BADFORMAT)
MessageBox(hMainWnd, "44.1 KHz 16-bit stereo NOT supported.”,
"*, MB_ICONINFORMATION);

else
MessageBox(hMainWnd, "Error opening waveform device.”,

"Brror”, MB_ICONEXCLAMATION);

nmsdaveyaguvuenind .WAVE
o o P [ 4 a 9
nunanhenganes Idsduuudygpann g wave do msldmsmauves
P 4 f v ad A ° 1 d’ £ P& . A °
gunssidunmiemnnves Indiadlifs msviuruiles19Handu mmiaDescend iRDfMUA
ﬂqwﬂua fmt mﬂiznﬂné’w;ﬂunnaami UasHafdu mmioRead iBorBugILLYE

ﬂquﬂﬂuﬁﬁiﬂ‘ﬁﬁ%ﬂlﬂﬂl EJ\WTJJJ?ITHH $1aY ﬂ’JDUN‘Bwu’dﬂQﬂlﬂmm‘ﬂﬂ UA
void GetFormatInfo(void)

,HMMIO hmmio;

MMCKINFO mmckinfoParent;
MMCKINFO mmckinfoSubchunk;
DWORD dwFmtSize;
HANDLE hFormat;
WAVEFORMAT  *pFormat;

[*Open the given file reading using buffered I/O. */
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/*
* Locate a "RIFF chunk with a "WAVE" form type
* to make sure it's a WAVE file.

*/

J*

*Now, find the format chunk (form type "fmt"). It should be

*a subchunk of the "RIFF" parent chunk,

*/

mmckinfoSubchunk.ckid = mmioFOURCC(f, 'm’, ");’

if (mmioDescend(hmmio, &mmckinfoSubchunk, &mmeckinfoParent,
MMIO_FINDCHUNK)

MessageBox(hwndApp. "WAVE file is corrupted.”.

NULL,MB_OK | MB_ICONEXCLAMAATION);

mmioClosethmmio, 0);

return,;

/*

*Get the size of the format chunk;

* allocate and lock memory for it.

*/

dwFmtSize = mmckinfoSubchunk.cksize;

hFormat = LocalAlloc(LMEM_MOVEABLE.dwFmtSize);

if (hFormat = NULL)

MessageBox(hwndApp, "Out of memory."),

NULL, MB_OK | MB_ICONEXCLAMATION);

mmioClosethmmio, 0);

return;

pFormat = (WAVEFORMAT *) Locall.ock(hFormat);
if (pFormat == NULL)
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MessageBox(hwndApp, "Failed to lock memory for format chunk."”,
NULL,MB_OKI| MB_ICONEXCLAMATION);,
LocalFreethFormat);

mmioClosethmmio, 0);

return;

/*Read the format chunk. */

if (mmioRead(hmmio, (LPSTR(pFormat,

dwFmtSize) != (LRESULT)dwFmtSize)
MessageBox(thwndApp, "Failed to read format chunk.”,
NULL,MB_OK! MB_ICONEXCLAMATION);
LocallUnlock(hFormat);

LocalFree(hFormat);

mmioClosethmmio,0);

return;

/*Makke sure it's a PCM file. */

if (pFormat ->wFormatTag |= WAVE_FORMAT_PCM)
LocalUnlock(hFormat);

LocalFree(hFormat);

mmioClose(thmmio,0);

MessageBox(hwndApp, "The file is not a PCM file.",
NULL,MB_OK! MB_ICONEXCLAMATION);

return;

/*
*Make sure the system has a waveform output

*device capable of !.’d"uing this format

*/

if (waveOutOpen(&hWaveOut, WAVE_MAPPER, (LPWAVEFORMAT)pFormat,
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NULL, OL, WAVE_FORMAT_QUERY))

LocalUnlock(hFormat);

LocalFree(hFormat);

mmioClosethmmio,0);

MessageBox(hwndApp, "The waveform device can't }aW this format.”,
NULL,MB_OKI MB_ICONEXCLAMATION);

¥ return;

- 3/
maeuteya
@ a ¢ ¢ ¢ d g A 1 v o
ndanndlalasedgunsaiioninnduiouda fesiSums wundudyyn
Haddu Wave ouwrite szFudouvdondoyaginsaiioninnlneld wavEHDR
N ! I 4 2
Mnuavdendoyafssii ¥ Tnssadrelidszneduimidtoyaunsuiondoyaded1dnasn
d d 9 d v o
uden anuwesuiendeya uazuranfidymdiv
o 1 P o
ndanndavtendeyalufigunsslioniynlneld waveourwrite s:dpinnsaunszie
lemnedgunssihenuaioufendeyadentiusas: Simsdenang foyanarwudon o

¥ ' < ¥ ' v U4
ABuaANsTUUNUBndeyauAasAhuaNyToiuda

Y 1 = 3/

m@mamswzmmaga

w o d v . A o ¥
ﬂ'JE)fJNUﬁ'ﬁ\i‘ULlﬂﬂu"fl‘DzﬂfNYnlWﬂﬁ'IHUQ lmzl‘b'ﬂiﬂi'\iﬁ'%"l\iﬂﬂ\i‘llﬂiéﬂ WAVEHDR

P
wazWouvdendoyalufigunselioniyy

J*
* Global variables. Must be visible to window-procedure function
*s0 it can unlock and free the data block after it has been l81Yed.
*/

HANDLE hData = NULL; //handle of waveform data memory

HPSTR IRData=NULL; /fpointer to waveform data memory



114

void WriteWaveData(void)

HWAVOUT hWaveOQut;
HGLOBAL hWaveHdr

LPWAVEHDR, IpWaveHdr

HMMIO hmmio;
UINT wResult;
HANDLE hFormat;

WAVEFORMAT *pFormat;

DWORD dwDataSize;

/* Open a waveform device for output using window callback. ¥/

if (waveOutOpen((LPHWAVEOUT)&hWaveOut, WAVE_MAPPER,
(LPWAVEFORMAT)pFormat,
(LONG)hwndApp,0L,CALLBACK_WINDOW))
MessageBoxthwndApp,

"Failed to open waveform output device.”,

NULLMB_OK | MB_ICONEXCLAMATION);
LocalUnlock(hFormat);

LocalFree(hFormat);

mmioClose(hmmio, 0);

return;

J*
*Allocate and lock memory for the waveform data. The memory

*for waveform data must be globally allocated with
*GMEM_MOVEABLE and GMEM_SHARE flags.

*/

hData=GlobalAlloc(GMEM_MOVEABLE | GMEM_SHARE,dwDataSize);
if (!hData)
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_ MessageBox(hwndApp, "Out of memory.”,
NULL,MB_OK | MB_ICONEXCLAMATION);
mmioClosethmmio, 0);

return;

if ((lpData = GlobalLock(hData)) == NULL)
MessageBox(hwndApp, "Failed to lock memory for data chunk.”,
NULL,MB_OK | MB_ICONEXCLAMATION);
GlobalFreethData);

mmioClosethmmio, 0);

return;

/* Read the waveform data subchunk. */

if(tmmioReadthmmio. (HPSTR) IpData, dwData, dwDataSize) != (LRESULT)
dwDataSize)

MessageBox(hwndApp, "Failed to read data chunk.”,

NULL,MB_OK | MB_ICONEXCLAMATION);

globalUnlock(hData);

GlobalFree(hData);

mmioClosethmmio, 0);

return;

/*
*Allocate and lock memory for the header. This memory must

*also be globally allocated with GMEM_MOVEABLE and
*GMEM_SHARE flags.

*/

hWaveHdr = GloballAlloc(GMEM_MOVEABLE | GMEM_SHARE,
(DWORD) sizeof( WAVEHDR));

if (hWaveHdr == NULL)
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GlobalUnlock(hData);
GlobalFree(hData);
MessageBox(thwndApp, "Not enough memory for header.”,
NULLMB_OK | MB_ICONEXCLAMATION);
return;
IpWaveHdr = (LPWAVEHDR) globalLock(hWaveHdr);
if (lpWaveHdr == NULL)
GlobalUnlock(hData);
GlobalFree(hData);
MessageBoxthwndApp,
"Failed to lock memory for header.”,
NULL,MB_OK | MB_ICONEXCLAMATION});
return;
[*After allocation. set up and prepare header. */
IpWaveHdr->1pData = lpData;
IpWaveHdr-> dwBufferLength = dwDataSize,
IpWaveHdr->dwFlags = OL;
IpWaveHdr->dwLoops = OL;
waveOutPrepareHeaderthWaveOut, IpWaveHdr, sizeof(WAVEHDR));
J*
* Now the data block can be sent to the output device. The
* waveOutWriter function returns immediately and waveform data is sent
* to the output device in the background.
*/
wResult = waveOutWrite(hWaveOut, IpWaveHdr, sizeof(WAVEHDR));
if(wResult !=0)
waveOutUnprepareHeader(thWaveOut, lpWaveHdr, sizeof( WAVEHDR));
GlobalUnlock(hData);
GlobalFree(hData);

MessageBox(hwndApp, "Failed to write block to device”,
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NULL, MB_OK | MB_ICONEXCLAMATIONY);

return;
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v [*WndProc--Main window-procedure function. */

LRESULT wndProc(HWND hWnd, UINT msg, WPARAM wParam. LPARAM

IParam)

switch (msg)

case MM_WOM_DONE:

/*A data block has been 1a¥ed and can now be free. */
‘waveOutUnprepareHeader((HWA VEOUT) wParam.
(LPWAVEHDR) 1Param, sizeof( WAVEHDR) );
GlobalUnlock(hData);

GlobalFree(hData);

waveOutClose((HWAVEOUT) wParam);

+ break;

return DefWindProcthWnd.msg,wParam,|Param);



120

v v

v mMIFuNandy Low-level callback iWemsSamsiduniiyFuyanas

LY

o
v o @ L3 '3 a «:l'
ANUTUANUTVDI Low_level callback ﬂuqﬂﬂiﬁllﬂ’m HNuAIU

voidCALLBA CKwaveOutCallback(LWaveQut,wMs g,dwlnstance,

dwParam1,dwParam?2)
) v d ' a ¢ l o
fhﬁwwmqumminm“‘lumswmai wMsg YDIFNNYY waveform Output callback

. i MINY
WOM_CLOSE  duflogunyaiTlalayldilerisnu waveourClose
WOM_DONE  dwuile lasnefgunsaliadonnmahaufuuiondayadads Tneadsu
waveOutWrite

WOM_OPEN WOM_OPEN

U ‘:‘ v “ H g K4 - = 1 3
dimfudoyanunfouduiiorda ludafledduvesiuTaimnilinesozdoedadu ms
| ¢ A I ) a 79 Yo dao o @ 1A @ Q
Wagunsalie iWumsiumniime S IiuiaisuSonndy (catback) 1udsafunmINnLe
L ) 4 ' ) 4 U - 4
vaadoyadngniinosderiulngly waveoutopen MardFuSonndincinmifines Fuily
doypiulinuey 2 Mifle dwPaml Uar dwParan2 d1mudeys WOM_DONE,dwParanl
|2 ) A : t &
uazfmual¥ylufl waverDpr eldldudendoyafiauyseiuas dwparan2 lideseldfu
WOM_OPEN waz WOM_CLOSE itz lifimindines laldde 18ias
E

msfmuadumisvesmaidunduiiluifogiy
A 3 @ a d . I [ ' o ' .
werhiaundugidygraunmmnsagiidumusimduaundueg1dly wins2arr 14
: }
saldfanidu waveOut GetPosition 1#8 14111}
o ¥ - i e v o | 4 A b 4 ]
t Fedduiiivnidieed 3 6 TRundawdeduvesgunasiioninn dateyaded Ui
@ <
MMTIME tazA 5§ amfnuingdauanyunaves MMTIME
4 L A A '] ] L w
dnsugunseidamsdy TgduuuvesimFwansdunisilegiiuvesdygn

@ :‘ ° v A g @ ‘o Y o @ @
aniishumisiiduileqiuvesgunseisamsdyan gnimuailudiavunudygraunu

1 uvuuuafigaisuAnYesd g



121

Y 4 o ] @ &Y o ¥ d
msdsdumicludopiuvesgunssidanmsdyga Widn  wypememver w4

pe] ' @
MMTIME 117 TIME_SAMPLES uazaawiu U waveOutGetPosition

MINgA MITYATININ nazmsiaunduaelyl
' Y o 4 v 1 '
maunsongamsiaundy  nJemsngadnudethduduld  uadudumsnga
i mwseliidudelUld iz wins2apr  dszneudanilediudinunaugu

y
oy auaundu fail

Waridy My
waveOutPause ngAMsIAUNduYBIgUnsalin 1 yNFaAT
waveQutReset ngamsiaundures gnsslioning uazvh fudendayaniely
waveOutRestar ndunudundusenngafingasans

9 P g 4 ULy o o @ ) ' o
© mylgfaidu waveouause fiitongagunsalfamsdygu Adduduey nisiies
[ ' [ P < «: g} T ¢ o 1 q’d o 4
NAUNUAUABNNYATNYATINTINTU 19HINTU waveOutRestart HaftSumariliinisiines
13 A o [ o
e TrequnsslioninniSudaeldileidu waveoutopen nazmsnymgUnsaisamsdyga
' o o t A ' 9 o v @ @ & @
Lilddlumushedn sunsadenmadudionsidngadansm mundy Wudnyasiersu
@ P v ' < b v
viendeyadygu fiflufusnesgnasTaeldfedau waveouwrie nmiugunssisanis
a AI 1 ] d U Y L%
dyge wwSuaud lideamsiszhmadulaoasaiufifos IZonilafisu waveOutPause
' < A ' o @
feuiezSon waveOutwrite woziladsemsiaudeosiimsSenilarisu waveOutRestart M3
' 9 % ¢ o d’ ' 9
HyAM Az 1INl waveOurReset Harduiiuanee waveOutPause Tufounamssndn
o [ ' Pt ] ' Y] A 0 1
dumisvofeyaiihandeegislimnseldileddu waveOuRestart inazthause’ly
9 ‘o 9 9/ <o . A ' -]

dunmgamahudaeilendu waveouReser 15930919 u waveOurwrite iflodsuden

§ 4 d : ,
Yoyadusnivefieziimsian 18na

- d d
nsdagUnsainmeieivinm
¥
[ = J a’ o a 4 o A
ndnaimsauisfuasszdeainmsSonilafdu waveoutClose fipvmsEnidn
L4 o 4 C‘ \ -y 4 )
qunsaidamsdygra HilmsBoniladdu waveOutClose nsRiimsidunsen@nioe

y y LY d @ = J 1 ] -y ]
dadu wazfsiduszndvluisdaanufanaafonassih lifnmsendnda lideemssooy



: 122

§ o vy -~ Yy a ¢ o ' ° a o o
msiauassuanoanseman MSonfandu waveOutReset Apuhmssnidn Aezidlumsnga
msaunaseniingunsallude

4

msnjasuszauanNdIveImsiaundy

- du o ¥ A4 A ' o ¢ ¢
TuuTaiflandudeaniiiieg uazfhvmuaminnudwsglnsaiieniym

Wanvu wing
¢
¥
waveOutGetVolume ﬁmuﬁlﬁ‘lmaaqn
waveOutSetVolume MHUUATSALANUAY

¢ v @ P :‘ o 3 a4 o & 4
gunsaidanmsdygruimusan)dsuanud Idiulifsauedidaungnsel
4
ansaldniuguisaquldurunuadhauasyn
d’ ' ad < a LY
waquilesgamnusiuudieg Taeh 16 In geesdvusanuR v wFULLAYN
uag 16 I dezdimuannusvesuruuuade (misuuululy)
o P LY 3 o e
dnfuugdnsaindmsusnmsniuquuruuiaynuasdheesnantu 11 16 Tnd
o @ o a o -~ ] q ¥ a0 [l ' Y @
sntlumidfnuaseduanuds wos 16 In geoslilily Teeliswesdmeglussduanuds
ﬁ' L v A )
910 0XO (o) oufi OXFFFF (100qugeqe) maiuanusesiidnyasuuuuniisy

ML91N 0X5000 13U 0X6000 PTMITRMTITLIR Y9N 0X4000 Flu OX5000

msiteusedudauazdnsinsiaundy
L] U ' 'd a a' [ S q' o
seAuvoIMuaugUnssliomiynunmmmsanlasussrudsunziliousasinig
U [y ’ 1 : g 1 2 Y 9 1 q"s 1 d o
wundu uenssiunluawsonldouldyndr Suaniifeanuuanmeveemanlfousesy
= d - .
@oasmslasuszaumsiau
o o ' A o P ¢ ¢ ' ¢ ¢ o
msuaguszdumsiau Aemuasuuaciilasnesgunsel urerfauados lundoy
[ 1 [ q' ] I v} ]
onTimseu linden udlasnssozunsndygyaguasly
= v A ] o ¢ ¢ o ' o '
mydasusrauasudumsidasuneesanns seduvesmau HazganIMIguoy
o
Tunlasu
~ ¢ o d 1 Y A4 [ L] @
TuiuTatosiife wuwuam‘ﬁ’wmqﬁsﬁa‘l‘ﬁﬁmmﬂua:mﬂuﬂi:ﬂmﬁamﬂzizﬂu

AT



123

v

Wantu wihi
waveOutGetPitch ﬁgﬁ TALIAEN
 waveOutGet PlaybackRate ?iii‘ TAUMSIAY
waveOutSetPitch MruassALdeS
waveOutsetPlaybackRate fMruassAuMsIay

[ 2 (g g o d = J ' Y 4 4 4
ITALYINALIAITAUMTIAUNGUY  sxgnideun Teesuraimesainiladaiy

LY <] - " ad - a 3 [+ - o &
auavdruaueuuasnaisuueyluiiaglay 16 dngquilumdruavduias 16 dnduiy
fiey Auwum 1.5 fes il oxooo18000L 1 0.75 fles1&ilush oxooBocooOL waz

1 1.0 noz 18iusA 0x00010000 wanede luiinsnlEey

mItufinfoygiendes
] v &4 o ' ¢ o
ddauvesmsiufindygaves Mar linuTusunsulssgndiidesmsisfiensa

ud ﬂiﬂﬁ’fgfymﬂﬂvql%, low-level waveform

yiinvasdoyadunn
¢ P ' Y] 4 ° Y 9 to A o -~
MMSYSTEM H fiagamaves Idesmnunvilavesdoyauasiedgsuinidusndy
4 : '] v o e 1 d o y
voailaFumudsatanuasdeshmemuuaiaIndiil 13 lunndauiordos e itadaus
1 .

MMSYSTEM.H simunyiavasdoya lddail

0 MY
4 - -
HWAVEIN wiesilelunmslagUnsaidunm
d d
WAVEINCAPS WuTassadrvesdoyaiildmnuannuansavesdoyaiozldam
o 7o
fugUnsaldunn

= P o a
WAVEFORMAT  Tassadwdelddmunglivuvesdoya  fivzldaudugunsaldunm
o o A
iHudaeriuildlugdnsaiionivy
i 4
) @ Qr - L L d d
WAVEHDR Inseadalidudwavesfoyadyaasunyn  Hududeatufi ey

U3 ¢
gunsaliaiyn



124

v & v = o o a
anufienuifeInuglnialifaminiduyn .
v 2 [ 9 ) o o A'
M3 IMITUNNTYYIUTI0ABUTUNTINTY  waveInGetDevCops (BN UA
y
ANUAINTOVIST YR AN WU esruY HedduiliSaninnn wavemNcaps Tausiusy
v g d o o Y 4 g v 4
JuvsyainvIiuanuansavesgnsaiisstnua Jeyateniiudeyamsadn Feauveq
U4 ¢ o I3 4 4 by
unTsl uaswinmavieituveslasinesgunsal Teassauumds wavemncaps v lddoya

P v < H
filgUiuvvesdyyauuunaspudiguinsahinldou]d

~ kY a
nsiagUnisidamamedunn

@ A a - A 4 ° o v
m3liidu WavelnOpen ieidlaginsaldunn ivefoshmstuiinfaddudle

4

Alagunsaivzdesduiuifuanueusovesqunsel uazesdosderniiionld TromsFouly
& 1

nulAmiseanuh

4

) d [ a
m3iaengUnsaimsdamamedunm
~ S Aaaa Y 9 @ A as (B
asuRunestaalinsusiesmuise v lddugnsalduynuaredifuuddun
- 1 ‘:‘ A @
Aeshs¥gunsalfurmuunlaluszuuses1dmaeit WAVE_MAPPER iftailudatinue
A Py o dad A ™
unyel WevnTagunseiflaidu waveoutopen vxifongunsaifiafiqaluszuy e ldaiuiin

=
sUuuudeyannua

midamstufindgyana
) o : A v 4 A
madlagunsaidunnluasinile imunsotufindeyagindu doyagdaduorgn
v & do o 9 =) 1 q’
tudin indunudeyadezgnivunalee wWAVEHDR Tasmiseanusiwes WAVEHDR i)
' . d
wisznoudwdunuteyaiignmnualfiesounden X

1 4
~ o 1 v o L A
TauTadmmualditedduse luidusdamsmeufingdadu

Wandfu wihi ‘
wavelnAddBuffer dufudesyaldlnsefgunse WdmiuiufingUdyaa
@ K LY v o 9 o - A 9
waveInReset nyamstufindygy s uasfmuaduiudeyandundomoldau
wavelnStart Gumsthuindyym

wavelnStop nyamsiiuindynym



125

&
v

E
o

Y ¢ A v o [ I ') ¢ ¢
m3lglaidu wavelnaddButter iHodsdumisduiudoyaldlasiedqunsal &

) 4
I a @

nudeyailermunsesumstiuindeyadyae mmfuiﬂmnwﬂﬁzqnéﬂzwﬁ’q‘lﬂﬁﬁmq
voaiulad ﬁ?m‘i’unm?ﬁﬁﬂﬂﬁmﬁﬁngnmnuﬂ"lfﬁuﬂanmuﬂﬁqﬂnmf
MU wavelnstart ieFuiudin dinfumsdutuiinesdedoyndigaliiy
'lﬂma7”111'1%111'4:11175:g,aﬁrﬁ'mmzqty1ﬁuvlﬂmmzﬂq9miﬁuﬁnﬁTﬂU’la’fﬁqﬁ%u wavelnStop
mylagunsalTaeldfadsu waveoutClose 1HiSun#arisu waveOuReset 1Hovims
Mmiasunisvesdufiudoyaii louuniasaty

4

Yo o a ¢ 4 [ v 2 W
mil¥mEdulainemsSamstufinyane

@ " o ' < v ' - 4 d o o
irdunariiennsads lunfsdsuTsunsudesveedulad  iedasdamytiufingy

Toyg o

Waridu Ui
¥ P oA a « 9 &%
MM_WIM_CLOSE seavilorllagUnyal Tno 19HeA9u wavelnClose
o4 ¢ a4 o o v o d g d
MM_WIM_DATA ‘azﬁqma’lﬂmasQﬂnimmﬁi‘aﬁumnmsﬂmunummmaqaﬂ
B
veara TauHe9 U wavelnA ddbuffer

1 Py sy & 9 ¢ w
MM ;: WIM_OPEN salisvzllagunsel Tael9Hansu wavelnopen

A - ¢ ) da v o fo ' o o
o UMTITINBITABNAIAD wParam L2 [Param ARANNAURUITULAaLSITIF T
a A A dy @ o @
Unfudy wharam ezldiedlngunsel uas Param 7131819 udhda MM_WIM_CLOSE
ay MM_WIM_OPEN
) o s o I id 4
dmiufidy MM_WIM_DATA, [Param 9ufludadinuald¥lui wAVEHDR Sees
a b o v & v & @ o 2 ' 4 d o
dumuvsnqudnumsvesduiudoya Aunudeyatiunasiowes lumusadudoyanidiv
'A ] o 1 LY c‘ t L
aanldetnauysadl msismstuiinlimnsongadufiudeya fovihlyldmsl¥tums
v et A dd 9 o 9 ' o dd
ufindy dwByte ¥89 WAVEHDR wehnesmnsasndeyadigndesas lifulufify
doya
}
] o o P o © '
defaniivss Tomiunlumsiss 1 lumsidsusufiosids MM_wiv_DaTa Suud
P2 ' Y ' o &
RBImInerMvuaniasanud  niedsemaszfvuadulnselususiude e dy

MM! WIM_OPEN (10 MM_WIM_CLOSE



126

91 Low-level Callback 1WeSamsiufindayaar

} 4

Y] v ¢ X% Y UL -
mwﬁuwummﬂqnw low-level callback nuqﬂnimauﬂ‘ﬂnmu

void CALLBACK waveInCallback (LWaveln,wMsg,dwlnstance,dwParam1,dwParan2)

1
L4

° y ' o a ¢ ¢ .
ﬂ']ﬁ\i‘UNﬁNuﬂ&’ﬁQ11Jﬂ°ﬂ'l?'li]l¢lﬂﬁ stg ‘umﬂemm wave inputcallback

i Maau
1 A -~ L4
WIM_CLOSE veauiinvlagunysi Tae 1dMarddu wavelNClose
. 1 A 2 o '
WIM_DONE waudie lasnedgunsaiadsdumshausuteyadiumsaalaeld

4 fﬁ‘ff‘l‘l wavelnAddBuffer

] A - o
WIM_OPEN veefuiinaztlaginyel ey 19 ey wavelnOpen

1 4
¥ ¢ <

a v o & s ' Py 1 a 1 LY
Adeiimisudumdeia TufedduTUsunsudesvesduTaludmnfime Sosaatiu
¥ ‘Y v - & P s @ 1 " Aad .3 9 o
maagunsdidesiumannimes Ui fadduGonnduriuneaiiagiaveadayansd
4 ) Al o - ) { L
Fa9sku 1A Tee wavelnopen HefFuSonndussiinniwesvnmsnlfounlas 2 e
3 y
dwParam1 Uaz dwParan2 @1M3UM14 WIM_CLOSE oy WIM_OPEN #19iiimesiive 1
oo & o 1d 4 o
1% uazdmfudds WIM_DONE,dwParant szfmualdd’lafl wAVERDR it 18%ayariy
LR q Y
auyspleiay dwParan2 9z 1019

o o <
ndnnlasneshauiudeyafeudsondunansoaudoyanen  uasl@fifiy

4
=

9 ' "y o J o . 1 P o ¢ @
YOYAIN INTIZNVINNAYDIHIAYY law-level audio callback lumnsafinziFonladiduy

v
41 TAiesdesriimsSonlFoinnsusnfledsuionndy



uni 3

massniuu

wr

1 o
3.1 UHWNTIVUAUINA

< s -
imsdumunmudnuusmsyall 4 uuu fis

3/ ~ P -t a act 9y «

8.1.1 Auaauau@uviedyanudaitiy uor TEmsyavzdeanauuudhusnaindy

. - =] ] t I'4 ] o - 1 a a 9

(discrete utterance) fAinMIyALlunuanides mironens miwd nTomiead Fefiosdes
o Sa A &Y v = = ad a an A

infle  eilanniBedyaudrosiiufingluvuvs udsimiitveudsemuitvouneaies
A ' : [ A - t

wasindesesfioviimnyaldfednafresmiiousudidyenudn 3aouidemse 1y Tee

1 4 1 4
9T UAD UALT]

A 4 @ 1 Y = !
Werldeamsaeulhindoadsnd TaoyarnluTasTiu  dygroudeedevasiiog
g A @ ~e J z S
Tuplvoedygnaldfh sxgnivfenitiliudygradSasadeu aimiufesihdayaadnealyl
° 1 ar a o P 4 @ 0 3 =
fumiidulszdniganils Fwsvendednvuzmmzvesiniug uanfudoyaduuuy
d’ H 9 I~ ' i |a d 9 k4 9 d’d ' L g
1T umbwarnusindeluwunimand lddoyafuuuuresdia G5 mumanduuuy
2 & da ' 4 -q vy ..
(templates) YLIUNMTIUIIVUUITINN miﬁamﬂiaﬂﬁi’%nﬁwm (training) NMIFNIIUVDY
4 a A4 a ¥ : & "o aa ) < a . ¢
wieaslinnuiyefie ldmndesunlnuiueyiugnsd®  (algorimm) 7 1HlumsTinsiey
} 4
g a 0 L4 ' o A @
dimfuanugueshiaud YuAuemaveIniwaNui (memory) 0504 usululns-
-~ 4 “~ o @ 0 B 0 S 9o - J
aoufiumes 8 in ansad iy 100 M nawesmsfumdmniSoudr suiudumu -
fuudinaoulidn  Slsaumunngnsitfe ¥t um Idldnasfesgsnnuasduy
y 4
Jouiu
8.1.2 dyadulasfld Bnsyeduthiwunueneindu discrete unterrance) d1n5u
A a ¢ a v Aag Py d’ o o 9 oo P
w3es luTaspouNunefvwamoadu 33w 2 3 ezawisadidh 18 dosn 33 uuuud
1 )
1 wn T3 ludsamamumandunuy sxgnTdsunsy3aramiud 1 fymsissadinguiiie

fordudsanulaf 1



128

L]
! v 4 YV o L) H a 2 1 1 -
¢ 3.1.3 ﬂﬂu‘lﬂlﬂiﬂﬂﬂﬂgﬂﬂﬂ'l‘luﬂﬂﬁﬂwﬂlﬂﬂ11‘11!')8Iﬁ€|~1111§)§)£l‘1\1N‘lﬂ'ﬂ‘u')ﬂﬂﬂnﬂﬂ Wy
a Jda 9 ' 9) o o 1 @ 9 g o [ P} -
maiansylsnneu Mddussuui hiune Fumumandunuuszgnifo Biduniindsanse

¥
[} Y 1 ) 2 ] 1 ] ° '
H‘N'JUWU'NF{WI']‘N'H ANNY 2 uuuuiﬂmw:tﬂunmmﬁm ﬁu’JEJWEJ'Nﬁ' HUWAN ‘H?ﬂ'ﬂu?ﬂ-

18A 14

L4 J 4' 2 a d‘ 9 [ ‘.
8.1.4 dyamnnieyauuudeileunieumsyalnd  nSeavsdeemusodsn uas

° Py A 1w y LY ) t t
Suundnlimsesnifoadendeiu msyauuuiidmuuysd {Anduvesiemsslide

G I~ sy ] o A o A d 1 A a 1
asswssuuiiry wddimfunTeutludafinnuin mmzmeyauusdeiisahanugien

Jo o A& da o b ) ) i .
WuinTeann nawmlifesniund (coarticulation) myyauuuil luasanuduntiae

v
15 ' ' 1 Y v o o o

sen i1 nioszninnesd ldednuiudh dafums{Sns TaedTioumuwandimda 1ggu

1 4

9y
TnSsudeufumumanduuundalilsvesds 333l ld unsufiunedssauitely

"2
MUU

asl L= d = =
3.2 ’JﬁmS’JlﬂﬂZ‘HlmZﬂﬂtﬂta’ﬂ\ﬂgﬂ

ad - [ . < ad ' o 2
ABMTUATISVITUINA (Speech analysis methods) u‘rlﬁw’lﬂﬂfg 9 AU

=13

tA
=n.

1. M3UAT1eHIF0aTre 33 Tamunm (Time Domain Analysis Methods)

=n_

2, ﬂ‘li’)lﬂﬂ:ﬁﬁ}ﬂﬁ'ﬂqué‘uBd’c:f'iyty‘lm (Zero crossing Analysis Methods)
3. MIUATIeH IneTBve s Indfenlandy (Short-Time Spectrum Analysis Methods)

. myanseiuuy s Tuuosaa (Homomophic Speech Processing)

x 2k R R

[
=]
B =%n =4n. =n.

- ¢ =

. MIAUAT ‘l&’ml‘iJ‘Uﬂ‘liﬂ‘lﬂlmL‘lm’s’? U (Linear Predictive Analysis)

A

ey o o - 7 o cl'.'
PUADSITUNANATAATICHAIU

8.2.1. myinreidaslas 8 Tamuinm
= das a a [ =) 9, W
MRty gendesiulimunm  dygradosssgrunudisdidums
- S a o & va d 4
uzu1las szute 8000 AFaAMT Fagdl 3.1 Fawamaldifudequantifveadeefin/doumy
v o o o Ao o a o a d
M Aves Inanfagudesssnieldygyredoaas lulidygades mywfouutlas
a < { & <
vouBuAYRIaR (peak Amplitude) Hazmsi/asulosvssanuiAugnsldoulag
q‘: o ' o A o 4 A’ = (g
MHyAIsmuagNFARulonasaglnan  msurndfinedune  Sumudnyazyes

Tygnandoesld



129

> 256. SAMPLES .. .

' {1 8.1 sﬂﬂawmmiqn Toyoy e

Tagminmsiinneidyyodnez193 short-time Fourier Seenunsaunudaoaums

Al
= 2 Txm) - w(n—m) 3.1)
nm=—
a é < [ Y 4 1
dygroaudesszgnurlasgdlee 1 1 Feensnduuudadunie higaduiveyiy

< A~ 4 o W < d
ﬂ']i'ﬂ\iﬂ']‘ﬂﬂ\iW']‘I'lllmi)‘;‘mﬂﬁﬁﬂﬂ']‘iﬂﬂlﬂ']llﬁ']ﬂﬂﬂ']ill‘l!llﬂﬂqm’lﬂ'l n 18 1

short-time energy ‘llﬂdﬁfgig%lllﬁﬁdﬁﬂﬂiﬂ mldTae



130

¥ B = Z x2(m) (3.2)
n=
duihudyaraudsaignurunas

}n:xz(m) (3.3)

m=n-N+1

E(n)

4 o o L 2 .
FIAUILHUIYD short-time energy 1 n ‘azﬁ'Jumsnmm N uruias dua n-N+1
e
MU n
i . . [ o 1 a @
short-time energy HazvIAIRe m‘n:ﬁqmﬂmmmauﬂngmmﬁmmm
a o, e a o A N ) a A ' .
@ovzfagumunan uazuauﬂagﬂ ﬂm:'lumﬁwn:mmwm:nLﬁuwﬂ short-time energy

{ a <4
srlnavesmsnlfoundaueulayge 13 Feaumsaidould

=Y 2
B = X[xd{mwn—m)
¥ DF-m
nso Bm) = > x2(m)H(n-m) (3.4)
Too
h(m) = we(n)

] o
Fraunsadewiluuienlaesunsyldwagy

- [ )7

hi{n) ——

x%(n) En

UM 8.2 vdenlnezunsnves Short Time Energy



131

Win) ——

Ixt)]

317 8.3 ulenlnezunsaves Short Time Average Energy

L ] A L
vnsumsdiuu ssiianyhgalunsdldyapadivualngun Wenndyyinoe

o & aaq a
Qﬂﬂnﬁ’]ﬂq 2 ‘HQil']ﬁllfY fiD

M@) = ilx(m)l-w(n—m) (3.5)

k74

a d (Y] o
3.2.2. MIUNT HYAN AT HEUDIT Y YU

.3 -~ L4 - A = A 4 4 L4 =
ludygadanin edegudsnintuideifanmsi/downdoamne Fasasmsiia

De

Qﬂﬁﬁ‘quéﬂz?j’umjﬁummﬁvmﬁtyimmx?rm fetragu dygralaninnud Fo fdasims
uwﬂé«ﬁﬁu FS
msaziy
wangud = 2Fo/FS UL LBTen

v
@ v

d [ ¢ o a ) o A 14

ANUY ﬂiTlﬁﬂﬂﬂJﬂd‘QﬂﬂﬂﬂUﬂﬂzlﬂuHﬁﬂﬂ'ﬁ"ﬂuqlluﬂ'li'ﬂ'lﬂlﬂ'lﬂ'ﬂilﬂ‘llﬂd‘éﬂﬂﬂ'u‘lcﬁu
o a < ¥ o g o 2 o [ ¢ o o

’c’rtyﬂunmmm1ﬂuﬁmmmmﬂmmummn ﬂ'ﬁ'uﬂﬂdﬂqﬂﬁiT‘QﬂﬂﬂﬂHUlﬁﬂUﬂ:ﬂﬂ'ﬂﬁ
[ 1Y [ o o wa &4 A <

UUUBDUUBYUN LLWE]U'N‘liﬂﬂ'lilﬂﬁ']l]'ﬁ'ﬂﬂ']ﬂlﬂ']ﬂmﬁﬂﬂﬂﬂﬁ"l'l 9 ‘lﬁ YINDUDULTINITANN

o o ) 4 o o
nanmsvesgednguiney  Felioumsdail

Zw = > sgn(x(m)] - sgn[x(m—1)]pin—m) (3.6)
F m=-—<o
A
e
' sgn{ X(n) ] = 1 ; X(n)=0
= -1 ; X(m)< 0
uag
W(n) = 12N ;05 n<N-1
= 0 . nedidu 9



\ 132

P )
Faeusauaad ldasvasnlassunsu

L
J

X[n]

first lowpass
difference fliter

jﬂﬁ 3.4 ugaudenineziniuves Short Time Average Zero Crossings

L L4 d A L. 1
yngluaaImMsmdasgedagudinis Falveneudis manmdenn mImawne
- oy 4 4 . -
may Tawmi 1degu Zm) Feeedeansdae N deesnaneiifusasunie
L L4 d LY g H’f 1 .7
myiedasIgedagudmasunlssyng Wautudygradeaiy smywhdygnw
o o a d o . oy 14 o o ' a o o
Weniueslianuddnd  3kHz  wsish luldygraudouseewuneelidygiusuniud
dd R ' o o P ' 1q ¢ o ¢
anuangandniy agdnddangedaguiliinnng uamenldindose dgadagud
LY ' ] [} = ] ] o d o ey t @
desuaasneg lusruduaya uasgne lsiey Adiaslufianuumivewainmin
- @ L] ¢ o 3 , Ao ‘“1 ]
1ngY 3.5 uamada Taunsuvesdasgadagudimasyesievaisiiluanuasymsdil
a o P q 7 s oW o ¢ d 4 o a o
Hites Feaaalfituivas lulidesliadanqadagudinasiitszang 49 afe sie 10 Jundl
1 a o a0 o ¢ 4 ' a a a ' <
uasvazlifuanaezlidnsgadegudmdotlszana 14 afe se 10 JwH uazeslivnedud
o v o myd a o v o y .
douiu  AdniuSuiulyly e dinssiidoalae 19 dangadagudinaeitiifentig

=
Y21

\/ ‘ | UNVOICED
|

VOICED

i ) : [} [ 'y
[¢] 10 20 30 40 50 60 70 80
NUMBER OF ZERO CROSSINGS PER 10 msec INTERVAL

3UN 8.5 MBI Average Zero Crossings Vo iidygnandaanas hififyanandes



133

3.2.3 Mylinrzvlagitvedn Indanlanty
- Tumdnnmaediuasndsnssy ssumudyanaeng Wegluglvewasauves
o 7 . . a4 o a . A
doygaglend (Sinusoid) nSednygrauenTuinuwFoa (exponentia) e lumsudilyniuas
4 b3 ' < J P @ @ 4 4’ ) ] Py ¢ & b4
ez lvsdningunferfiudnyasnaRdndunduniudy iwu msunudionioes F9l4
. @ <4
Tunmidszuadygu salinegua 2 dsems
ct L9 A - A
Uszmsh 1. Wiussuufidhudadu feazannlumsnnansususslreldmoui
@ g .. [ ¢ A o g o P
YUFo U (superposition) vodyy gy laninFodyanoud nd Tuidea
P - 1 Qe s o/
dsemsfi 2msunudieySweezseItusuituguautfvesdygne ldFaiouuin
ANy I0uAY
- myisedumsdemamadios sxlddnmsveeyTieadlumsudly mmeyTiwedo
] LY. P 4 g A H
Pwtumsadngduuudimivdygadoeuudadu  Addumunamiensduues
o - A . Q'l v s A t
dygpaiudsanunm Taeia ldaaadu (Spectrum) voadygraiiosniozeglugivema
“ L d H L4 1 g
AeuAUBINNAUATIND Al SuSiensamae ldhanlandy veusiynezazfonld
o va d " o N S : 4
munuauiRvesnnudveudey udeswlshmu pluuuvsudvaiiozgannumnnnluises
v
aszveudaasmsesnides  dntumsunudeySeefozmansaudiniy  dygmay,
o s . A o o4 1q g v o o . A < wa
nifuBoud  (wansienyy wiodygraduililddmuthudoayaiiveiies  Seqmauld
c“ o (& 1 o o s P 1
wasumlaailufenduresam sgnlsimy ivzaunsaftuguauivsauitosldunng
- L 1 1 ey L4 v é
myunaTe laeitvesalnd sndethasu quauidveandanu qedarud Seaanse
dszinaamdssuia 10 4 30 TadTud
L) Q A v Q
Tumsfinnguauifvesdyaonder maunsofnndosugduuy wdnmsves
Wiwed vesdygnaii/aoumunar inezfinun mautasySives (Fourier Transform) uas
' ¥
minszhwesmslinnsives maasywedinmusaldinaiamssamfugulaslsd
Y as dd oA a a 4 4 . . y
8aNeTNNNTINT AaATNYTigainTuans Ty (Discrete Fourier Transform) M3y 14u uay

L) '3 o
Ansriideayemsuassalaaiy

Y o e a ¢ o o A o [

‘llE)ﬂ‘lﬁuﬂllQOa’NUﬂ ﬂqillﬂQQﬂilaﬂi Yluﬂiwuﬂ‘lm’m‘l IUDIUIDNUANUADINT
o wa a 4 ° -
ﬂﬂzﬁ:ﬁﬂanﬂmﬁ”UﬂUﬂiﬂuﬂqul’]ﬁqﬂﬂ\’zﬂﬂﬁu‘ﬁﬂq n']i.n']ﬁugzﬂ“UUﬂ'lillﬂﬂQ'}iilﬂﬂ{

Loa o P - ¢ o a
YOI YRV ‘Hﬂﬂ‘iwﬂiﬂUﬂiHquill'Jﬂ'] e



134

Xn@¥) = S wn—m)x(m)e ™ G.7)

m=—co

1 o o W o P 1
Twaums 37) Wam suiflumeTawesdduvesdygudaldtvuanguues
s Py oo 3 5 a '3 '3 A:f-; (Y I~ ¢ as
dygraduynifuiemnmlag o yWSwesinswaresuniuegiunaaiuileiduves
L Ld a { A t 4 L% {
aoeils Aeduls nalaq @ uassulsmeanud w) Feesaondissiuly msdou

JUntiuvesaums (3.1) Teolasudwiinssiudinu (summation) Aesrums

Xn (&%) = Sw{mx(n—m)e Mmm (3.8)

n=—
= " S {n—mwme ™ 3.9)

n=—
Fusrcnuald

Xn(eJ¥) = > x(n—m)w(m)e™ ™" (3.10)

nm=—co

» o 9gldm

Xn@eW) = W0 X(n) eW) (3.11)

nnaumst unsoutaly’ld 2 ne fe

d o u . 2
i 1§ aadi wdhmual? dumsudaaSieefies waoxm) faums
: o ° wa a
fnuald oXn@%) aaftesvh Iflquaudfmde umsudasySiwessssuan

{ a : o o ; y
A 2. §1R01580 Xa@Ee W) WuilaiFuvesnalag @ waz w asi lunsdliiises

anerums (3.7) uaz (3.9) sglugtveanmsnaulagdu
o : A -~ A
. anndasyflieed finsan Xaed™) FaflumsutasySisesves W nom) Xm) 1o

-~y L4 A o
-00<m<0 MiudaaSiwey szfluiladdureana o 1A o Fanmsavhiduduay 18y

P &4 &4 o d o @ U
JUM 3.6 Fuaed Xmyuay Wn-m) Fuduiladduves m d1msy o Awneg



135

711 8.6 nEAIMYBY X(m) w(n-m) fi n Mw1aq

anmnmsiisgues Msunumsulay5iwes (Fourier transform repesentation) 9384919
o ~ A o a ~ ¢d o g4
dueds  dunmunsadueansiifisanedmsumsutasSiwesFaiuife nisuinves
" e ¢ ad g da o ‘ P
aduysel Tunsditindioans Xm) Weom) fiduwasiusianuavenn q fwes o 94
5 ! 1 a 2 4 o
W m) 928¢ U Nd1ia Fuluammlivansay

b 4
aumsves miulaaySiwes 189 Wa-m) X(m) Mursodouldsl

w(n-m)x(m) = L Ixn(ejw)ejw"dw (3.12)

2

ey - 1 A [
uaznnqaautifvesIuladuuusng  FellmarthanunfrvesInadndnendy

g H L o

¥ [ 9 I; 't
dadundufuanundevesmieng  uasseduves Tnatdues ludusgiunnuntaves
MY

wamslFulailumsmandaedy Aueelugd 37 ¢ 39 31 2 vousasgles

- [ [ .
uadady Tadvesdyga X(n) Win-m) 31U b 92UaRN log magnitude VB3 xn(el™) 31 ¢ 92
¥
] A L
warmamsmiiauudindon wazgy 6 ssuameaanduves log magnitude Spectrum
- < PN < < < <4
31 3.7 szuaamavedinlad i 500 usulla (Soms Nianud msuwuUde 10kHz) B
Y 44 < a o
dygramemuainseglden U a U b szfunnudRupuuazaned e19Tuila fuaag
o 4 do d | a d
Wuseauraniang wennntidunugeagegail 300400 Hz uazseaiouTivssuiar 2200 Hz
< . v o < <
uagi 3800 Hz gaheaianiufivansiozanlufinnutiqe
<4 ) - < {

alSsuidioy §u 3.7 a uay 3.7 4 Fudly wihew uuuieuda wasuuy Findey my
o & - ] . Y [ < ' ) o
@ TaoRinsannguuessriTuilla Taseahumzanuidudaveswsaunandumnsaiu 7

g . 1w oA Py I3 - N 3 v A da
Lﬁulﬂuﬁfﬂﬂﬂﬂ'lilﬂil‘Uﬂ»iU'ﬂﬂllHﬁHﬂ]ﬂ»ﬁ@l'ﬁiﬁuﬂ ‘1141'1.] 3.7 d ANUUFPNANBUBUNADANN



136

P a A 4 a a ¢ é A a 1 a
nfeves Tradde wasdndanils Aedulafuvudindoussivarwseaunavmnni nie
lmlansuvesdygrusuniuminnIniuey

A o A’ U =

U 3.8 uraemsifSoudieun so dFygnanauilie veedyondesiorsun aila-
[ & @ & U A
a3y 31 38 b uaz 38 ¢ Woudy gl 3.7 9 38 esuaeafisasgeganing Alssanm
400 Hz ,1400 HZ Uay 2200 Hz

o a ¢ 1o o o o '

3 3.9 uar 3.10 Ausrasnavesiuladvms lulidoayedl s00 doygagy waz 0
@ 1 0 & @ o ~ 1
dygraugumudidy  singlesituanlnadunasimsinlsufianaveseaunaustathn

L4

anunivssgeaunaunasalanfuveangesiumsqudygrauuusssunfveudos

Y 4 - P ' 4 o
Tumu warms$u Tnduuuus udasrgiSsunnuuuiivaey

nnded gy 3.7 fagd 3.10 namnnuduRufseninssesnaediulad 2 uaz
quaulifveamsudasyiiwss fufie  mInszneanudesudsUsiundusuanueives
= ¢ ¢ - I'd 4 @ J = ¢ A v &
Wlnd wazgalszmdveaiulad edianmssuiumsinngiiReguauifussguady

Tinlfeundaq

8.2.4. Wmshianzvinuuleluediln

swuvlaluneifadmiumeneulagiu Tudiuvesszuule TunefAniil¥dnsums

o 9 @ 4’ o 9 [ = 2 & S/ d'
asulagiuszldndnmsiuguvemouivdoundnms  Figuiiudeuiiosr1ddiame

) dd - [
zuumﬂm‘mtﬁ'umﬁn N3

LIX@] = L[x@ +Xp@)]
= LIxy@m]+L[Xyw)]
= Yi@+Yym =Y (3.13)
T L[X@) = aL[X@)] =a¥() (3.14)

, e L unuTeduswmesndusady

& 9 )

ninmsves nauiiudeu Ae  dygruduymlsznoudedyganan  q
b 4
dygrusuiuuds dygrausniynianuasesausuesutududunaedunanou
Y A 4 {a 5 Y <
aususminn Mgl 311 WenTsanine "+ Aduymuazieniyn shmssandygud

4
funn udimdunasiuueaeigy

E



o

20 qulol X,,(c‘z" ‘I‘

s win-m)

¥{m}w(n-m)

20 10g,0 | % (e ¥ 1]

- o.z

0lr

(=4

137

MAMMING WiNDOQW

. 2000

04r

2Q

o

i

1A W\OGMVW 3000 2000 | 5000 "
J\' ! WMM M\'M «\W r

(b)

RECTANGULAR WINDOW

©

\MM .

4
t

n
0

-a0}

W\N \)\(Wy\ s (YW“W" w‘l\%www

1Y 1 8.7 naasrmsdins e anFuvesFuaandes



e

138

a =y < 7] g
7V 91 8.8 wemsmmsBinTziTanfuvesduanandas

0.2 HAMMING WINOOW
: ,\
<
3 0 - 1 1 \ z 1 1 m
T 100 200 100 400 500
-0 2 b
¥ (a)
20
-— 0 11 1 i 1 J F
z \ 1000 2000 3000 4000 5000
& -20p
e
g
Q -sqf
-
02¢ RECTANGULAR WINDOW
€
: M
z L 1 1 1 J
< ° V 100 200 300 <00 Soo™
-0.2F
(<)
201
‘E O 1. 1 1 L. 'y F
e 1000 2000 3000 4000 5000
=
>
(=3
o
o
o
u AATAYAVAYAN
-&404% (d)



x{m) win-m)

20 109,ox,te2* M

) wineng

20 lnqm\ Xate™ 1

139

HAMMING WINDOW

0.14 :
O
-0 (@
) " 1000 2000 3000 4000 5000
0 T ! T A\ T T 1
i |
40{“%‘\{\“/\&\ /Jw/\/ h {\
-aol o
0 V{ mw\
—eob (o) ’

RECTANGULAR WINDOW

3000 4000 5G00

-2

0

-40F

-60%

i M fW WM pwa

TW /(4‘

(a)

a 1 a < LY LY =
11 11 3.9 wammmsim vl anfuvesFayandes



x{m} win-m)

20 10g Ix (es2wr Ty
W on

20 10g,glx,, (2" |

140

002r HAMMING WiNDOW

€
¢
3 " 1 —_— 1 J m
2 100 _ 200 306 400 300
-0Q2~ (o)
(o] U T L T RS F
1000 2006 3006 4000 3000

062
o 1 1 1 L 1
100 200 180 400 500
~0.02f
()
O 1 ¥ ¥ 1] 1 F
1000 2000 3000 4000 5000
~204
-4t
(4)

1V 7 8.10 neasmmsinneven/anfuvesFyanandes



141

> L ] 3
x(n) y{m)=LE<(m]
" Xq(n)+x2(n) L[x1["]]+|-[>< o(n]]
a x[n] al[x[n]]

:; b 4 % o ¥
gﬂ‘n 3.11 msimuszuumﬂﬁanmwmnqy:,mumau

Nnnaums msnewlagiu
Ya) = > Hn-k)x{k)= n@m) * Xn) (3.15)
k=-co

Tag * unudydnuaiveamsasuTagiu

nandnms ngunuden dmfurzusidudadu imusofnuasssusuve

) o s [ QA w 9/ J @ cl'
T2 ‘IN‘IJ{]'UﬂWllmﬂﬂﬂ'li‘UfN NOUANUYDU Iﬂﬂﬂ'ﬁlﬂﬂﬂuﬂ'ﬁﬂ?JNT’JQ‘I!HGNN

H [X(n)]

Hx1(@) + X(m) ]

Hxy@]+H[Xy®)]

Y(@) + Yo(n) = Y(n) (3.16)

) J A Y 4 ' < . g

AUMINRIMUDUNVAUMS 3.14 Fauaaamsguanehias T usedalsfiony mago
[ s [~ P 9/ v P - da L2
fngh hiduidoesmsdmiuldondiseeise ssuufiiguanidmusums 316 o
o ¢ v o = a di ag
WumeuvesszuuTeTunedfla  dimsumaneuTigdulussuuiinmnanueiefinisms
wlaseg mnsouaaauumsudasuuTs Tunesin vosnnmesiFudusissuugl 3.12
qmmmnﬁwaqmiﬂeuhqwn oFweiSunnuazieniyusarsuLFanTes e Tuyediln

wiilufedvesszuuTe TuneAndil 1 gunsel maemsuszuufiend li/douudas vas
< dn e
figunsein lideamsgriareeny



142

s H[ ] >
x(n) y([n) = Hix{n]]
X 1[n] * 2[n] H[x 1(n] * H[x a(n]]

71 8.12 maumuszuulalusedindmiumsneuTgiu

ninmydhguesssuulaTunesiia Ao szuuTeluvesRannszuy muwnsouny

#eszunTsTunedila 3 dmsuuumainaiy fagy 3.13

E
o = 9 LY ) P ¢
TEUUN 1 smhauu‘nmeua:ﬂuTﬁUﬂauT'zq‘mmzmmﬂmauﬂn‘lﬂmmﬂvtﬂ
cl d d 3 a Y Y 2w g @
, 72uud 2 sziflussuunithudaduTasedondnmanguinudou feaunis3.13)
=‘ o a ¢ w A o v W
szuud 3 ssilumstunesadussuuusn Aeduszlasndudygyiusay Tasuan
dygraundulasiimensuTiqiuddiigueemslioguesguvuls Tunesia  luan
Wueds Aemseenuuuivaailymlumsesnuuussuudadudagy 3.13 AuaulAueINg
o @ . g @ FRR; 4 4 a o 9
tlasnduneulagdu (Deconvolution) Hesldmdnmenguiiudeu Fudesunmiumsdi
& g a a 1% g aa (Y @
o lagfunazieminmiuvoady W Do 1 HuqaeuifvssmsutasnduneuTagduves

sruyTa Tuwesiaguauiduesssuufe

D*X@] = D*[Xy@ +Xym]
= D*[Xjm]+D*[X@]
= X{(n)+X@ = X(n) (3.17)
* + + + + *
y = D 1 A ] S I
x(n] Xy | y*Mn) ¥([n]
%1[n] * xp(n) x3(n)#x5(n] y(n)+y’o(n) ¥ 1[n]+y oln)

17 818 gluuyvesssuudmivmimananduneuligiuvssszuylaluesiln



143

E

@ a L=} @ e ﬂ Ly _1* o I
ANNUSIAYINUAUTUUAMTULINAL D MYUR LAY

D% Y(n)]

D'l *[ Y@+ Yy ]

Dl *[Yi@]+D1*Yym]45)

Y@ + Yym) = Y(m) (3.18)
- 4 J 1t 1 - o a2

msunufeadiameniyssszuy sxiusgiundsuymiiumsaouTagiu
X@ = Xi@ * X (3.19)

~ o :
udranmsuras z veaduwnezilunavesmsutlas z T

X(z) = X1(2) * Xy(2) (3.20)
= + + + + *
— »log| ] = s L[ 1 = >CXP[]*—>
x () x (2] v (), y (2)

X, (2) %, (2) ;1 [2)+x,(2) ¥y (2, (2] y112- ¥,(2)

1U# 8.14 maumiluTaamamadleamaneuTigiuvesszuulaTuuediin

re s — —— - — —
| *® + + + + * I
o by -1
x[n] | E Z[ ] X[Z] log[ ] X*[Z] Z [ ] | x*[n]

17 8.15 mumupadhsarmanasnuneulagiuvesszunTstuesiia

A '4 o 1Y @
quMs 3.17 93”11?!11' Wamsudas z ‘Uﬂ»llﬂ'lTH‘iTl‘UﬂQﬁ'ZUUﬂﬁ):ﬂﬂqﬂTNTi'JuﬂUﬂ'ﬁ

sdae z oasuusn dnfu Tawwnwanudesfiadmudnrasuoeszuy dudums



144

L3

Y va 4 @ da
aouagtu esAnalquieruria Fuddyyragrunudenavesmsuas z hounnuduen

W srdouilunasanvesmansuaueseanulag Z me minnaagy 3.14
X(z) =loglX(2)]  =logl X;(@)  xo(n) ]

f =log[X1(2)] + log [X(2)] (3.21)

dﬁmxmuﬁtyfgmﬁ'wmﬁ'uﬁ_tytgmizuummsmmu'lﬁﬁ’qzﬂ 315 uazmsuag
nduvesTzumnsounuldTae g1 3.15

jUn s.16 mamuniuvesszuumansudainfuseuligiuvesssuulaluuesin

3

mﬂmué’wszunuaumsuﬂmnaumzﬂn 3.15 uav;ﬂﬂ 3.16 uuvwaqnuaums

321 HufieaensRuvemadHe O mwnuwamanaamquwﬂmﬂmauJumaiwmu
' o - g = (Y <

Wutn  egnlsfmumsulas 7z ﬂ:tﬂuﬁmaumwauuaznmmﬁmtylumswmim
o 3 4 [y - a 0 e ar

ANy u‘iaﬁwntuaami*ﬁ'mmqshmum%’aulumimummn:ﬁuimnmnumm

] P P 0 1 ] - .
UUUBUYBIANMS (3.21) Faergndaademeglurnay 1 mizennneumEndasni3fy

X% = log X(el%) + arg[X(el¥)] (3.22)

1 - ) ) { ] - é U
nngumsmmveshinIusier lulily milymosegidnsunnin FIAMDIYU
avesmautas z Aessguuaenan 1 mie
A ° ' P d
e ldmnsednnusnsuming asnsfiuvesaums 321 Thiluiimelems

wlasnduvesneundng asm3ny TaomsuaayTisesvosBunmezdhuoninnveaszuy
finouTaguiy

xm = — ‘( )ef’"’dw (3.23)



145

' IRWIRNYEITELY ( X(@) ) 9rgniSentneumind ey (Complex Cepstrum)

wgldmeudnaasud niusiuin
1 .
— — Jw il jwn
o = = fnlog’x(e ))e dw (3.24)

- Ad Qe v v
nnmssnngnmnsashmuassuiiiquauiadiniuleTuveln  asuligdu
1Y 1 { - LY - o
wagdmuagluuudiniuduiidudaduresssuudufenvesrsuudaududusinlunms

a9nUYUTSUY

mifosenmyfine munmudeadamansvesrruuuasmaasndussun iy
7t 3.14 uaz 3.15 mudduin TfuuzhdmsussuuTs TuuefnfinouTagdu Fedus
fifadaudsuSuynilesinsrfudaeshldnsuas z vosdyannBunnezeyly
gwnnay 1 mihwin Aeddudygrmenms waeySiwes lunsdiiRenfuiuesunu
Totzmmosmsutas z ugd 3.14 waz 3.15 fodniunsdifimvssdhduSunniiian-

(Y - 4 o o
gmdifia mﬂmuﬁ’wﬂmﬂmﬁmuawzunIﬂumﬁﬂau’hq&mn:xﬂu

N-11 .
X)) = Sx{ne M (3.25)
n=0
x(e%) = log[ x(ei%) ] (3.26)

= log X(e¥) + j arg[ X(eJ%) ]

1 oy
' X(n = - f(ejw)ejw"dw 3.27
@ oyl i 327)
o) = 4 o W . o o 4
aums 325 suflumanlasySiwefvesdrdusunnanms 326 sudlunouning
= as a 4 A g Y a 4
aemynuvesmsudasySiwesvesfunn wazauns 327 suiilumsudaanduSiesves
o Py Y 1 -
roumdng aem3iu mdunalumsmaeuming aem3Runnaums 325 15195A04
s « aa a ¢ 4 1 Y @ o d ¢
Mnuanoumang asm3fuvesmsuasFiosd Feesshetmuadariinuess aoumwing
< [ 0w A P2y 1 =~ - o -
wnansy  vesdwiuBuniuthuaiiuieds  munlasfSiwesveadidusiuaneiaezihy

] v
Madug drmvestnduanmeniiuilediug safutinoundng Swansy SlygrSa



146

vaad T imesdsadimualditaiduvesasn uuniiga Huadsugves w nasivee:
Foammundiuflsdsuiives w Fraurouaneddidiuanmvosneumind aemify e
mrzduilefsumudeiiomwes W fumuves 21

aums 3.25) &4l lsaunsfil$ihune meansadsanaaums 325 Taold ms
wladaninySiwed  (OFT) ﬁﬂm:ihﬁ'ﬂtﬁﬂiﬁmﬁauﬁumﬁf{uﬁ'fyfymuaq msutag
Wiwps fidrduidertu iilesnin DFT aunsaduaa ey FRT dail mssiIddided Taoms

‘o a A v w ] a3
unudmnsshvesmsutasysiwes Tasezasafiudinserives DFT Fawavesaunsoniiu

N-1  _27m
Xp(k) = >x(ne” N (3.28)
=0
Xpk) = log[ Xp(k) ] ; N<k<N-1 (3.29)
1 N-1 _J27n
Xpn) = — > x,(kle N (3.30)
N &
complex .
— dft znﬁ\ 70 idft P———
g x(n) x{e” %) xfe” ™) Xpln)
(2)
| dn . complex J o
j-zﬁ? k{_ log i%k cpln)
x{n) o L log pte” ) P
(b}

71 8.17 (a) nesndng 1Enaadu (b) iinana

aumI 330 vzunumsudasnduvesdaninyiioe aDFT) ves neundnd

aa -~ P=3 -~ ¢ o 0 W A v Y o o o 4
AANITNU ‘Uﬂdﬂﬁﬂi‘ﬂﬂﬁlﬂﬂi ﬂﬁWﬂﬂﬂ’]']llﬂ']’J‘UﬂQmﬁ‘Uﬂu‘ﬂﬂ AINBY p L‘Ll'uNﬂ‘UﬂQﬂ']ﬂ‘U Y
s 4

k4
) 1w o a a 4
liwiwswvhfuneumang nansuninaums 325 Heshldifaaued Fanpuinang

P & @ { ‘ . o
asm3uldlu DFT Fuflunefsunldmadu ves x@™) wasmavesutnendy ezl



/ 147

¢ Py '\ a 4 ¢ & o v a 4 ¢ 4 v o
ﬂvlﬂﬁlﬁﬂiﬁfuﬂﬂdﬂ'lﬂﬁ'd‘llﬂﬂﬂﬂlllWﬁﬂ‘If ITHTATY  UHUADADUINANY L‘HWﬂﬂiilﬂ'lu’JﬂlIﬂU

aunis 3.28 vxdde ludenoundng Snaasu T

Xp@) = Dx(n+rN) (3.31)

r=—c

TotusimoimsfuaudinsussuumsnsuTigiusumaslugyl 3.17
o 1 =] 4 =] o 9§/ =] 4 Y
Iamnsadunanneunand waasy dszneudemsl¥noumand asm3Iiu

uasinansy

3.2.5. My iuumsmamSudy
Py r'd Y . .. . A d’d -
MIAATEHLUUMIMARUFUTY (Linear Predictive Coding) #3590 LPC Hiluinaia
' 2 P ¢ d v A Addvd a da @ - oA
v e lumsameHingIfudes AithumatianannlumsdanslinesRugiuesn
' =) Y @ =) ! @ adc:: 1@ o s
T iwunisesnifsessduanusiveadeq dudinyvesdsHvusgiuanuansofilfanu
1 4
wivdrlumsdamndinesane q uazdusgiuanuduiuivesnnudlumssiuam
y
-~ -~ 1 A d U
ANUAANUFIUVOIMIAATIEHUUY  LPC famsqudyyudiesadsznan
Wumsrudauduvesdoygaguif TagasraunveInNuLANaTTHINAY I uIT
o vas d' [ { =Y
fudyaunmaitusudu
1Y) - d 9/ o a T Av
Uirguesmsmamuiuuisudy wingsnugduuulumsduaneidosiugiu
1 a Y d Y 5 ] y
wuanuthuFadu ssuvindsdumunaiwasiides tavvas lWiides 53 Lee fesly

! o A o g ~
ANUUNUY ﬂ'J']iJl‘iffJilUjuﬂ']?ﬂﬂ'{‘i']ﬁ"mlﬂag

nadnmaves LPC Anssnmsliasizimsmamidudu saueaslugy 3.8
N7l HavesEanTUYIMIUNTNTINY (radiation) NRuMTBBMIFNIZYNINY

o < @ &4 /w < < r <
fudanssefiutsfumunm FaanFUYDITTULNATATozag lug i 3.18

HZ) = Sz) _ ¢ (3.32)
= =T .
(2) I—Eakz—k
k=1

o

g Y a 3 a A o adn 4
7:UUU%:Qﬂﬂ7:9}NTﬂUﬂ]U'}NﬂN (13 ﬂﬂﬁlﬁﬂ@mﬁ"iaﬁiym’lmiun']u 1uﬂ7m°ﬂrlllll

a as : ' - 4 4,4 ' a @ A
TSR ANUU mmimmawaq;ﬂtmuu 8 MIUYATSTHANY WAYI NUY 'luumm AU



148

£

s o K" - :f aa L - 4

Y8ITEALIAeN Sasweeiies (G) uarmdulssAng (ak) vosRdaeaiamed A iines
d

wildsunlasd 9 mumanm

. - vocal tract
impulse train voice { unvoiced parameters

generation switch O

u[n] time-varying
digital filter Sin) 9

random noise

generation

G

111 8.18 vdenlaesunsuvesmaguaanandes

A ar 1 L4 7 % L y
nngUh 3.18 dygraquueudoma s@ sedunusiu U Taveumssaeil

P
S@ = >apsn-k)+Guln) (3.33)
k=1

ot a 9 A
dulss@nimamam ok ssimumliaiemynidiu

2
Sm = Dapsn-k) (3.34)
k-1
' 4 4 1:{ @ de o 4 g - <
mafiezaamsilasuvesdygravesszuufidudy P FuduIndTwilon
Z -k
5(n)= >aiZ (3.35)
k=1

MANUAANAIATINMTAIAA e(m) H11R9n



149

e = S@ -S = sn)-Dadks(n-k) (3.36)
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ANANUHIN N

d 0
Tdsunsumsdmagvinazisudaaya

, Tilsunsunan
VERSION 2.00
Begin Form MainForm
Caption = "ldsunsulinsizvuas fiuduaya”
ClientHeight = 3540
Clidntleft = 2430
ClientTop = 2010
ClientWidth = 6675
Height = 4515
Left = 2370.
LinkTopic = "Forml"
MaxButton = 0 ‘False
MinButton = 0 'False
ScaleHeight = 3540
ScaleWidth = 6675
Top = 1095
Width = 6795
WiniidowState = 2 'Maximized
Begin Label Labell
Caption = “Tusunsuinsizvuas {$udveya”
Height = 255
Left = 2160
TabIndex = 0
Top = 3480,
Visible = 0 'False
Width = 3015



Begin Menu Menul

Gaption = " ufy
Begin Menu Menull
Caption = "Suidye”
Begin Menu Menulll
Caption = "1#01%14{1%&\1"
End

Begin Menu Menull2
Caption = "ienlSouisudee
End
End
Begin Menu Menul2
Caption = "deonufudse
End
B;.sgin Menu Menul3
Caption = "grudnuRuidoe”
End
Begin Menu Menul4
Caption = "auududos”
End
Begin Menu Menusp
Caption = M
End
Begin Menu Menul5
Caption = "suldsunsuunsy”
End
End
Begin Menu Menu2
Caption = " qaned
Begin Menu Menu21l
Caption = " Naavaudue”
End
Begin Menu Menu22
Caption = "Yesemidee’

End
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End
Begin Menu MENU3
Caption = " swaudeya”
Begin Menu Menu31
Caption = "$hunar
End
Begin Menu Menu32
" Caption = rduanud
End
Begin Menu Menu33
Caption = "agldeya”
E;d
Bfgin Menu Menu34
Caption = "RuWsway”
End
End
Begin Menu MENU4
Caption = " ey
Begin ‘Menu Menu41
Caption = "Fwmie”
End
Bégin Menu Menu42
Caption = "xﬁmﬁn”
End
End

Begfn Menu Menu$

Caption = " wSsumsuides”
End:
|3
End

Sub CU_FFT ()

Dim real_n() As Integer

Dim imag_n() As Integer
Dim ans_n() As Double

size = 2100
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ReDim roal_n(size)
ReDim imag_n(size)
ReDim ans_n(size)
‘clear result
Cls
For n = 1 To gize
real_n(n) = 0
imag_n(n) = 0
Next n
'input signal 5
m =10
ml =1
'fft
p = 3.141592654 R
n=2"m
Print n
Fori=1Ton
real_n(i) = Sin(180 *i/p)
Next i
'hant
Fori=1Ton
v=5%(1-Cos2*p*i/n))
real_n(i) = real_n(i) * v
imag_n(i) = imag_n() * v
"Next i
nl=n-1
n2=n/2
'bit reverse
j=1

Fori=1 To nl

If i <= j Then
rl = real_n(j)
12 = imag_n(j)

real_n(j) = real_n(i)

imag_n(j) = imag_n(i)
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real_n(i) =rl
imag_n() = 12
End If
k=n2
Do While k < j
j=j-k
k=k/2
Loop
j=j+x
Next 1
Forl=1Tom
y=1
z=2
If y =1 Then
z=2
Else

Fork=1Toy-1
z=z%2
Next k
End If
10=2
I1=10/2
ul =1
u2 =0
wl = Cos(p /11)
w2 = -ml * Sin(p /11)
Forj=1Toll
Fori=jTon Step 10
il=i+11
rl =real_n(il) * ul - imag_n(il) * u2
r2 = real_n(il) * u2 + imag_n(il) * ul
real_n(il) = real_n(i) - rl
imag_n(il) = imag_n() - 12
real_n(i) = real_n(@i) + rl

imag_n(i) = imag_n(i) + 12
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Next i
u9 = ul
ul =ul * wl -u2 * w2
uZ =u9 * w2 + u2 * wl
Next j
Next 1
Fori=1Ton
ans_n(i) = Sqr(real_n(i) A 2 + imag_n() A 2)
Next i
Fori=1Ton
Line (i * 10, 5000)-(i * 10, 5000 - ans_n(i) * 10)
Next i
End Sub

Function FFT ()

Dim real() As Integer
Dim imag() As Integer
Dim ans() As Integer
size = 2000

ReDim real(size)
ReDim imag(size)
ReDim ans(size)

clear result

Cls

For n = 1 To 2048
real(n) = 0
imag(n) = 0

Next n

'input signal
m=1]
ml =1

'fft

p = 3.141592654

n=2Am
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+ Fori=1Ton

Next i

real(i) = Sin(180 * i / p)

nl=n-1

n2=n/2

'bit reverse

j=1

Fori=1Tonl

Next i

Ifi <=j Then
rl = real(j)
12 = imag(j)
real(j) = real(i)
imag() = imag(i)
real(i) = rl
imag(i) = 2

End If

k=n2

Do While k < j
j=j-x
k=k/2

Loop

j=j+k

Forl=1Tom

0=z

11=10/2

ul =1

u2 =0

wl = Cos(p /11)
w2 = -ml * Sin(p /11)

Forj=1Toll

Fori=jTon Step 10

il=i+11
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rl = real(il) * ul - imag(il) * u2
12 = real(il) * u2 + imag(®il) * ul
real(il) = real(i) - rl

imag(il) = imag(i) - r2

real(i) = real(i) + rl

imag(i) = imag(i) + 12

+ Next i
u9 = ul
ul =ul *wl -u2 * w2
u2 =ud * w2 +u2 * wl
Next j
Next 1

Forn=1Ton

ans(n) = Sgr(real(n) A 2 + imag(n) A 2)

* Noxt n
Cls
Fori=10Ton
Line -(3, 1420 - ans(i) * 3)
Next i
End

End Function

Sub Form_Activats ()
If FileName = "" Then
- menu2.Enabled = False
menu3.Enabled = False
End If
End Sub*

Sub Merul11_Click ()
.type__use ="WT"
‘MainForm.Enabled = False
vinput Visible = True

End Sub



Sub Menul12_Click ()
* type_use = "CP"
MainForm.Enabled = False
vinput.Visible = True

End Sub

Sub Menul2_Click ()
MainForm.Enabled = False
fileform.Visible = True

End Sub

Sub Menul3_Click ()
MainForm.Enabled = False

cloform.Visible = True

cloform.Label2.Caption = FileName

End Sub
r

Sub Menul4_Click ()
¥ MainForm.Enabled = False
delform.Visible = True

End Sub

Sub Menul5_Click ()
End
End Sub

Sub Menu2l_Click O
E MainForm.Enabled = False
Testform.Visible = True

End Sub

Sub Menu22_Click ()
MainForm.Enabled = False
Analy.Visible = True
MONITOR. Visible = True

End Sub

199
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Sub Menu31_Click ()
MainForm.Enabled = False
TimeForm.Visible = True

End Sub

Sub Menu3?2_Click ()
MainForm.Enabled = False
FreqForm.Visible = True
FregForm.Labell.Caption = FileName

End Sub

Sub Menu33_Click ()
infoForm. Visible = True
MainForm.Enabled = flase

End Sub

Sub Monu3:4_C1ick 0
ReportForm. Visible = True
MainForm.Enabled = False
End Sub

Sub Mtenu42_C1.ick 0
MainForm.Enabled = False
aboutform. Visible = True

End Sub

Sub Menu5_Click ()
MainForm.Enabled = flase

* CPform.Visible = True

End Sub
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Tsunsugoanodn Judes

Begin Form Vinput

AutoRedraw

Caption

ClientHeight

ClientLeft
ClientTop
CliehtWidth
Height
Left}
LinkxTopic
ScaleHeight
ScaleWidth
Top

Width

= -1 True

[ A
= "fudeyaidtes [ thodeoy |

= 2970

= 2250

1755
= 5520

= 3375

2190

= "Forml"

2970
5520

= 1410
= 5640

Begin CommandButton Command2

Caption

Height

Left

TabIndex

Top

Widﬁ1
End

"yrianmen”

495

Begin CommandButton Commandl

Ca:ption
Height
Left
TablIndex
To?
Width

End

o ot
= "Uuﬂﬂ"

495

2%0

Begin MMControl MMControll

-
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BackVisible = 0 ‘False
EjectVisible = 0 'False
Height = 375
Left = 1560
PlayEnabled = -1 'True
szevEnabled = -1 'True
RecordEnabled = -1 'True
RécordMode = 1 'Overwrite
StepVisible = 0 ‘False
Tablndex = 0
Top = 1560
Updatelnterval = 50
Width = 2370
End
Begin Label Label8
AftoSize = -1 'True
Catption = "0"
Height = 210
Left = 3480
Tablndex = 10
Top = 1200
Width = 105
End » ’
Begin Label Label7
AutoSize = -1 'True
Caption = "atoyaes AR niose)”
Height = 210
Left = 960
Ta!sIndex = 9
To? = 1200
Width = 2025
End '
Begin Label Label6
‘ ’,,Au'f.oSize = -1 'True
'(:ja;:tion = on
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Height = 210

Left = 3480

TabIndex = 8

Top = 840

Width = 135
End

Bogif Label Label5

Alignment = 2 'Center
AdtoSize = -1 'True
Caption = "nnadeya”
Height = 210

Left = 960
TabIndex = 7

To:p = 840

Width = 885

End !

¥
Bogin Label Label4

AutoSize = -1 True
Ca?!ion = "0.00"
Height = 210
Left = 3480
Tat:Indbx = 6
Top = 480
Width = 375

End

Bogin' Label Label3

AutoSize = -1 True
Caption = "ANUYN"
Height = 210
Left = 960
TablIndex = 5
Top = 480
Width = 750

End

Begin Label Label2
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AutoSize = -1 'True
BorderStyle = 1 'Fixed Single
Height = 240
Left = 3120
TablIndex = 4
Top = 120
Width = 105

End

Begih Label Labell
Alignment = 2 'Center
AutoSize = -1 'True
Caption = "utudeya”
FontBold = -1 'True

Fontltalic = 0 'False
FontName = "MS Sans Serif"
FoptSize = 75

FontStrikethru = 0 'False

FontUnderline = -1 'True
Height = 210
Left = 1920
TabIndex = 3
Tog = 120
Width = 855

End

End

Sub Commandl _Click ()
screen.MousePointer = 11
command] Enabled = False
d$ = "RIFF$" + Chr$(0) + Chr$(0) + Chr$(0) + "WAVESfmt " + Chr$(&H10) + Chr$(0) + Chr$
©) +
' Chr$(0) + Chr$(1) + Chr$(0) + Chr$(1) + Chr$(0) + Chr$(&H11) + Chr$(&H2B) +
Chr$(0)
+ Chr$(0) + Chr$(&H11) + Chr$(&H2B) + Chr$(0) + Chr$(0) + Chr$(1) + Chr$(0) +
Chr$(8) + Chr$(0) + "data”
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Dim sample() As String
Dim byte() As Integer
ReDim byte(4)
ReDim sample(10000)
MMControll.Command = "Save"
Dim msec As Double
MMControll. TimeFormat = MCI_FORMAT_MILLISECONDS
msec = (CDbl(MMControll.Length) / 1000)
Label4.Caption = Format$(msec, "0.00") + " Sec."
Label6.Caption = Str$(Int{msec * 11025)) + " Byte"
MMControll.Command = "close”
Open FileName For Binary As #1
Fori=1To 44
a = Input$(l, 1)
Noxt i

counter = 0

x=1
a=0
Do While Abs(a) < 3
a = Input$(l, 1)
a = Asc(a) - 127
Loop
al =20
Do While al > 6
al=0
Fori=1 To 20
a = Input$(l, 1)
sample(x) = a
SamData(x) = Abs(Asc(a) - 127)
al = al + SamData(x)
Label8.Caption = x + " byte”
=x+1
Next i

Loop
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counter = counter + 1
If x < 2000 Then
If counter < 3 Then

GoTo again

MsgBox (" THIS VOICE HAVE VERY NOISE PLEASE INPUT VOICE

AGAIN")

End Sub

Close #1
Kill FileName
MainForm.Enabled = True
vinput.Visible = False
Exit Sub
End If
End If
Close #1
Label8.Caption = x + " byte"
xl =x
Fori=4To 1 Step -1
If x <256 A (i-1) Then

byte(i) = 0
Else
byte(i) = Int(x /256 A (i - 1))
x=xMod 2564 (@G -1)
"End If

Next i
d$ = d$ + Chr$(byte(1)) + Chr$(byts(2)) + Chr$(byte(3)) + Chr$(byte(4))
Open FileName For Binary As #1
Put #1, , d$
Fori=1 To x1
Put #1, , sample(i)
Next i
Close #1

screen.MousePointer = 0
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Sub Command2_Click ()
analy.Visible = True
MONITORI1.Visible = True
vinput. Visible = False
Unload vinput

End Sub

Sub DisplayErrorMessageBox ()
Select Case Err
Case MCiERR_CANNOT_LOAD_DRIVER
Msg$ = "Error load media device driver.”
Case MCIERR_DEVICE_OPEN
Msg$ = "The device is not open or is not known."
Case MCIERR_INVALID_DEVICE_ID
Msg$ = "Invalid device id.”
Case MCIERR_INVALID_FILE
Msg$ = "Invalid filename."”
Case MCIERR_UNSUPPORTED_FUNCTION
Msg$ = "Action not available for this device."
Case Else
Msg$ = "Unknown error (" + Str$(Err) + ")."
End Select
MsgBox Msg$, 48, "Wave Player”
End Sub

Sub Form_Activate ()
FileName = InputBox$("Input Filename.. [xxxxxxxx] ")
FileNamel = FileName
If FileName = "" Or Len(FileName) > 8 Then
MsgBox (" FILE NAME IS CANNOT USE")
MainForm.Enabled = True
vinput. Visible = False
Exit Sub
End If
If type_use = "WT” Then
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FileName = "c\wav\datawaw" + FiloName + ".wav"
Else 'type_use = "CP"
FileName = "cAwavianaly\" + FileName + ".wav"
End If
vinput.Label2 = FileName
Open FileName For Output As #1
d$ = "RIFF$" + Chr$(0) + Chr3(0) + Chr$(0) + "WAVEfmt " + Chr$(&H1Q) + Chr$(0) + Chr$

Chr$(0) + Chr$(1) + Chr$(0) + Chr$(1) + Chr$(0) + Chr$(&H11) + Chr$(&H2B) + Chr$

Chr$(0) + Chr$(&H11) + Chr$(&H2B) + Chr$(0) + Chr$(0) + Chr$(1) + Chr$(0) + Chr$

Chr$(0) + "data” + Chr$(1) + Chr$(0) + Chr$(0) + Chr$(0)

Print #1, 43
Close #1

4

End Sub

vinput MMControll .FileName = FileName
vinput.Label2.Caption = vinput MMControll .FileName
vinput MMControll.Updatelnterval = 50

vinput MMControll.Command = "Open"

Dim msec As Double

vinput MMControll. TimeFormat = MCI_FORMAT_MILLISECONDS
msec = (CDbl(vinput MMControll.Length) / 1000)
vinput.Label4.Caption = Format$(msec, "0.00™) + " Sec.”
vinput.Label6.Caption = Str$(Int(msec * 11025)) + " Byts”
vinput.Label8.Caption = "0” + " Byte"

PaunseFlag = False

CurrentValue = O#

Sub MMControll _PlayClick (Cancel As Integer)

End Sub

If PauseFlag Then PauseFlag = False
MMControll . UpdateInterval = INTERVAL
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Sub MMControll_RecordClick (Cancel As Intsger)
commandl.Enabled = True

End Sub

Sub MMControll_StatusUpdate ()
Dim Value As Integer
If Not MMControll.Mode = MCI_MODE_PLAY Then
MMControll.Updatelnterval = 0
Exit Sub
End If
End Sub

Sub MMControll_StopClick (Cancel As Intoger)
! mmcontroll.UpdateInterval = 0

mmcontroll.Command = "Close"
' mmeontroll.Command = "Open”
Hscrolll.Value = 0

' PanseFlag = False

! CurrentValue = O#

End Sub
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Begin Form FileForm

Caption

ClientHeight

ClientLeft
ClientTop
ClientWidth
Height

Left
LinkTopic
MaxButton

MinButton

210

Tilsunsudeanosn Blaudludes

= "dauttudoya

5475

2565

1440
5100

5880
2505

"Form1l"
0 ‘'False
0 'False

g
ScaleHeight = 5475
4

ScaleWidth

Topt

3

Width

5100

1095
5220

Begin OptionButton Option2

Caption
Height
Left
Tablndex
TE)p
Width

End

"Option2”
255
240
10
4920
255

Begin OptionButton Option]

Caption
Height
Left
TablIndex
Top
Value

Width

"Option1"
255
240
9
4440
-1 True
255
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EAd

Begin DirListBox Dirl

-Height = 2190
‘Left = 2880
*TabIndex = 4

Top = 2160
Width = 1935
End

Bégin FileListBox Filel

Height = 2130

*Left = 240
: Pattern = "* way"
ReadOfﬂy = <0 'False
Tabindex = 3
Top = 2160
Width = 2055

End

Begin DriveListBox Drivel

Height = 330
"Left = 2880
TabIndex = 2
Top = 4560
Width = 1935

End

Begin CommandButton Command2

Caption = ‘“gaian”
Height = 615
Left = 2880
TabIndex = 1
“Top = 240
Width = 1455
Ehd

Begin CommandButton Commandl
Caption = "Anog”

Height = 615
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Left = 720
'rI'abIndex = 0
?op = 240
?Vidth = 1455

End

Begin Label Label6
Caption = doymiftonSouifivy”
Height = 255
i,af: = 600
TablIndex = 12
'i‘op = 4920
€Vidth = 1815

En;

Begin Label Label5

€aption = doyainonen”
Height = 255

l:eft = 600

TablIndex = 11

Top = 4440

'%Vidm = 1695
End

Begin Label Label4

Height = 255

Eeft = 2880

Tablndex = 8

Top = 1680

Width = 2055
End

Begin Label Label3

Height = 255
Eeft = 240
TabIndex = 7
Top = 1680
Width = 2055

End
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T

»

Begin Label Label2

Caption = "Humisudln
Height = 255
Left = 2880
Tablndex = 6
Top = 1320
Width = 2055

End

Begin Label Labell

Caption = "%l‘auﬂu.."
Height = 255
Left = 240
TabIndex = 5
Top = 1320
Width = 1935

End

3
End

Sub Command1_Click ()
tile = mainform.Labell.Caption
If Right(fils1.Path, 1) <> "\" Then
FileName = filel.Path & "\" & filel.FileName

i FileName = filel.Path & filel.FileName
End If

¥ FileNamel = file] FileName
s = InStr(FileNamel, ".")
nownamel = Left$(FileNamel, s - 1)
FileNamel = newnamel
mainform.Enabled = True
mainform.Menu2.Enabled = True
mainform. MENU3.Enabled = True
mainform.Caption = title + " " + "[ " + FileName + " 1"
fileform. Visible = False

End Sub



214

Sub Command2_Click ()
FileName = ""
mainform.Enabled = True
fileform.Visible = False

End Sub

Sub Dirl_Change
file1.Path = dirl.Path
If Right(filel.Path, 1) <> "\" Then
: labeld4.Caption = filel.Path & "\"

labeld4.Caption = file1.Path
End If

End Sub

Sub Drivel_Change ()
dirl .Path = drivel.Drive
P
End Sub

Sub Filel_Click ()
label3.Caption = filel.FileName
End Sub

Sub ?Form__Load 0O
type_use = "WT"
dirl.Path = "cAwav\datawav\"
label3.Caption = file1.FileName
label4.Caption = filel.Path

End; Sub

Sub Optionl_Click ()

' Optionl.Value = True
Option2.Value = False
type_use = "WT"

End Sub
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Sub Option2_Click ()
Optionl.Value = False
Option2.Value = True
type_use = "CP"

End §ub

Lt
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Tisunsugoanosy Yauduides

VERSION 2.00

Begin Form CloForm

Caption = "Taududoya”
ClientHeight = 2940
ClientLeft = 2025
ClientTop = 2535
ClientWidth = 5145
F:ontBold = -1 True
I;ontltalic = 0 'False
FontName = "KodchiangUPC"
FontSize = 175
FontStrikethru = 0 'False
FontUnderline = 0 TFalse
Height = 3345

Left = 1965
LinkTopic = "Form2"
ScaleHeight = 2940
ScaleWidth = 5145

Top = 2190

Width = 5265

Begin CommandButton Command2

Caption = "yn@an”
, Height = 615
Left = 3000
‘ Tablndex = 1
Top = 2160
Width = 1335
End

.Begin CommandButton Commandl

Caption = "ANag”
Height = 615
Left = 840
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TablIndex = 0
Top = 2160
Width = 1335

End

Be;gin Label Label2
Alignment = 2 'Center
AutoSize = -1 True
BorderStyle = 1 Fixed Single

' Height = 240

Left = 2535
TabIndex = 3
Top = 1200
Width = 105

End

Bogin Label Labell

Alignment = 2 'Center
AutoSize = -1 'True
BackStyle = 0 ‘Transparent
Caption = "qudssmsilaufiudoya”
FontBold = -] 'I‘rue~
¢ Fonltltalic = 0 'False
FontName = "JasmineUPC"
FontSize = 18

Font§l:rikethru = 0 'False
FontUndorline = 0 'False

Height = 405
Left = 1095
TablIndex = 2
Top = 480
Width = 2085
End
End

Sub Commandl _Click ()

]

filename =
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Close
MainForm.Enabled = True
MainForm.Menu2. Enabled = False
MainForm.MENU3 Enabled = False
"MainForm.Caption = MainForm.Labell.Caption
CloForm.Visible = False

End Sub

Sub Command2_Click ()
MainForm.Enabled = True
CloForm.Visible = False

End Sub

1
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Begin Form Delform
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llsunsudenrledn avuudoya

Caption = "auudufoya”

ClientHeight = 5460

ClientLeft = 2250
ClientTop = 1440
ClientWidth "~ = 4935
Height = 5865
Leftt = 2190
LinkTopic = "Form3"
ScaleHeight = 5460
ScalgWidth = 4935
Top = 1095
Width = 5055

Begin FileListBox Filel

Height = 2130

Left = 360

TabIndex = 4

Top = 2280

Width = 1695
End

Begin DriveListBox Drivel

Height = 330

Left = 2520

TablIndex = 3

Top "= 4680

Width = 1935
End

Begin DirListBox Dirl
Height = 2190
Left = 2520
TabIndex = 2



Top = 2280
Width = 1935
End

Begin CommandButton Command2

Caption = "goudan”

Height = 615

Left = 3000

TabIndex = 1

Top = 240

Width = 1335
End

Begin CommandButton Commandl

Caption = "AnNaY”

Height = 615

Left = 600

TablIndex = 0

Tc'>p = 240

Width = 1335
End

Bogih Label Label4

Height = 255

Left = 2520

TablIndex = 8

Top = 1800

Width = 2175
End

Begin Label Label3

Height = 255

Left = 240

Tablndex = 7

Top = 1800

Width = 2055
End

Begin Label Label2

Caption = "Fumiamy”

220
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Height = 255
Left = 2520
“TabIndex = 0
Top = 1320
'Width = 2055
End

Begin Label Labell

Caption = "Soutly.."
Height = 255
Left = 240
Tablridex = 5
Top = 1320
Width = 1935
Enci
End

Sub Commandl_Click ()
On Error GoTo Errhandler
FileNamel = label3.Caption
) If Len(i"ilcNamol) Then ' Check for entry.
Ansr = MsgBox("Sure you want to delete " & FileNamel & "7, 4)
. If Ansr = 6 Then ' User chose "Yes.”
Msg = "Delsting " & FileNamel & " from your disk.”

Kill filename ' Delete file from disk.

Else
Msg = FileNamel & " was not deleted.”
End If
Else
Msg = "You didn't enter a file name."
End If

¥
MsgBox Msg ' Display message.

Errhandler:
1If Err = 53 Then ' Error 53 is "File not Found".

Msg = "Sorry, the file you named could not be found."
'Else
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Msg = "Sorry, unable to delete file.”
End If
Resume Next

End Sub

Sub Command2_Click ()
mainform.Enabled = True
Delform. Visible = False

End Sub

Sub Dirl_Change ()
filel.Path = dirl.Path
. If Right(filel.Path, 1) <> "\" Then
k labeld.Caption = filel Path & "\"
Else
label4.Caption = filel.Path
End If

End Sab

Sub Dirl_Click ()
filol.Path = dirl.Path
If Right(file1.Path, 1) <> "\" Then

label4.Caption = filel .Path & "\"

label4.Caption = filel.Path
End If
End Sub

Sub Drivel_Change ()
. dirl.Path = drivel.Drive
End Sub
Sub Filel _Click ()
label3.Caption = filel FileName
End Sub



223

Sub Form_Load ()
label3.Caption = filel.FileName
label4.Caption = fils1.Path

End Sub

B
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Tisunsueoanesn naasades

T

VERSION 2.00

Begiil Form TestForm

Caption = "neaoudus”
Cl;ientI-Ieight = 1350
Clientleft = 1410
ClientTop = 2970
ClientWidth = 6870
Height = 1755
Left = 1350
LinkTopic = "Forml"
MaxButton = 0 'False
hf}ﬁnButton = 0 'False
ScaleHeight = 1350
ScaleWidth = 6870
’l:‘op = 2625
Width = 6990

Begin CommandButton Commandl

Caption = "guan”
" Height = 495

Left = 5040

TablIndex = 7

Top = 120

Width = 1335
End

Begin MMControl MMControll

BackVisiblo = 0 ‘False
r EjectVisible = 0 'False
Height = 375
Left = 5160
NoxtVisible = 0 ‘False
PauseVisible = 0 'False

RecordVisible = 0 ‘False



StepVisible
StopVisible
TablIndex

Top

UpdateInterval = 50

Width
End

= 1170

Begin Label Label6

AytoSize
Height
Left
TabIndex
Top
Width

End

Begifi Label LabelS

AutoSize
Caption
FontBold
F;ntltalic
FontName

FontSize

=" -1 True
= "YmAUBILHY
= -1 'True
= 0 'False
= "MS Sans Serif"
= 7.5

FontStrikethru = 0 'False

%

FontUnderline = -1 'True
Height = 210
Left = 360
TgbIndox = 5
Top = 840
“{idt.h = 1245

End

Bogin Label Labeld

AutoSize
Height
Left

TabIndex
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Top = 480
Width = 60
i
End

13

Bogin Label Label3

AutoSize = -1 'True
Ciption = "AMUINTYY
FéntBold = -1 'True
Fontltalic = 0 'False
FontName = "MS Sans Serif”
FontSize = 7.5

FontStrikethru. = 0 ‘False

FontUnderline = -1 'True
Height = 210
Left = 360
TabIndex = 3
Top = 480
Width = 1275

End

Begin Label Label2

AutoSize = -1 'True
Height = 210
Left = 2040
TabIndex = 2
Top = 120
Width = 60

End ‘

Begin Label Labell

Caption = "Soudly
FontBold = -1 'True
Fontltalic = = 0 ‘False
FontName = "MS Sans Serif”
FontSize = 75

FontStrikethru = 0 ‘False
FontUnderline = -1 "True
Height = 255



227

Left = 360

TabIndex = 1

}I'op = 120

Width = 1095
End

End '

Sub Commandl_Click ()
mmecontroll.Command = "Closs"
MainForm.Enabled = True
TestForm.Visible = False
Unload TestForm

End Sub

Sub Form_Activate ()

Label2.Caption = FileName

mmcontroll.FileName = FileName
mmcontroll.Command = "Open”

Dim, msec As Double

msec = (CDbl(mmcontroll.Length) / 1000)
label4.Caption = Format$(msec, "0.00") + " Sec.”
label6.Caption.= Str$(Int(msec * 11025)) + " Byts"
End Sub



Tdsunsueioariosa Insrevides

VERS!ION 2.00

Begin Form Analy
Caption = "Jnseidoya”
ClientHeight = 2040
ClientLeft. = 1485
ClientTop = 4875
ClientWidth = 6720
Height = 2445
Left = 425
LinkTopic = "“Forml"
ScaleHeight = 2040
ScaleWidth = 6720
Top = 4530
Width = 6840

Begin CommandButton’ Command9

Caption = "Take Log"
Height = 375
Left = 2640
TabIndex = 9
‘Top = 1080
Width = 1455

End

Begin CommandButton Command8

t

Caption = "Anay”
Height = 375
'ch t = 1200
*Tablndex = 7
Top = 1560
Width = 1095
End

Begin CommandButton Command?

Caption =

"gran”
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Height = 375

Left = 4440

TabIndex = 6

:I‘op = 1560

Width = 1095
End

¥
Begin CommandButton Command6

Caption = "Jufin”

Height = 375

Left = 2640

Tablndex = 5

Top = 1560

Width = 1455
Engd

Beém CommandButton Command5

Caption = "AnTeH FFT
Height = 375

Left = 2640
Tablndex = 4

Top = 600

Width = 1455
End

Begin CommandButton Commandd4

Caption = "BlackMan"
Height = 375
Left = 5160
TabIndex = 3
Top = 120
Width = 1095

End

Begin CommandButton Command3

Caption = "Haming"
Height = 375
Left = 3600

TabIndex = 2
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Top = 120
Width = 1095
End

Bégin CommandButton Command2

Caption = "Hann"

"Height = 375

Left = 2040

TablIndex. = 1

Top = 120

Width = 1095
End

¥

Begin CommandButton Commandl

Caption = "Rectangle”
EHeig ht = 375
Left = 480
TabIndex = 0
"I’op = 120
Width = 1095

End

Begin Label Label2

AutoSize = -1 True
;{eight = 210
Left = 120
TablIndex = 10
Top ‘ = 1080
Width = 60

End

Bogin Label Labell

AutoSize = -1 'True
Height = 210

Left = 120
TablIndex = 8

Top = 600
Width = 60

End



231

End

Sub Command1_Click ()
command2.Enabled = False
t command3 Enabled = False
command4.Enabled = False
command5 Enabled = True
_ commandl.Enabled = False
window = "rectangle”
mypath = "rec\"

End Sub

Sub Command2_Click ()
screen.MousePointer = 11
commandl.Enabled = False
command3.Enabled = False
command4.Enabled = False
Labell.Caption = "please wait”

£
For i = 1 To numdata

* v=.5%(l+Cos(2 * p *i/ numdata))
: roal(i) = real(i) * v
imag(i) = imag(i) * v

Next i

hLabell.Capﬁon ="

command5.Enabled = True

command2.Enabled = False

window = "Hann"

mypath = "hann\’

screen.MousePointer = 0

i
End Sub

Sub Command3_Click ()
screen.MousePointer = 11
commandl.Enabled = False

command2.Enabled = False
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command4.Enabled = False
Labell.Caption = "please wait"
For i = 1 To numdata
v=.54 + 46 * Cos(2 * p * i / numdata)
real(i) = real(i) * v
imag(i) = imag(@i) * v
Next i
Labell.Caption = "
window = "Haming"
mypath = "ham\"
command5.Enabled = True
command3.Enabled = False
screen.MousePointsr = 0

End Sub

Sub Command4_Click ()

screen.MousePointer = 11

commandl .Enabled = False

command2.Enabled = False

command3.Enabled = False

Labell.Caption = numdata’please wait"

Fori =1 To numdata
v=.42+.5* (Cos(2 *p *i/numdata)) + .08 * (Cos(2 * p * i / numdata))
real(i) = real(i) * v
imag(i) = imag@) * v

Next i

Labell.Caption = "

window = "Blackman”

mypath = "black\"

command5.Enabled = True

command4.Enabled = False

screen.MousePointer = 0

End Sub

Sub Corhmand5_Click ()
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screen.MousePointer = 11
MONITORI.Visible = False
FreqMonitor. Visible = True
FreqMonitor.Line7.Y1 = 2640 - 1250
FreqMonitor.Line7.Y2 = 2640 - 1250
FreqMonitor.Label5.Top = 2640 - 1350
FreqMonitor.Label5.Caption = "2500"
PFFT

pt = 2200 / max

command9.Enabled = True
command5.Enabléd = False

screen.MousePointer = 0

Sub Command6_Click ()

£

Dim hi() As Double
Dim freq() As Double
ReDim hi(50)
ReDim freq(50)
sampersec = 11025
Length = numdata / 11025
newname = Left$(Filename, 6)
If type_use = "WT" Then
newname = newname + "\datawaw\" + mypath + FileNamel
Else ' type_use ="CP"
newname = newname + "\analy\" + mypath + FileNamel
End If
newname = newname + "." + "fft"

Analy.Labell.Caption = newname

' start sort

3

Fori=1To 50 'amount of data
For j =1 To 600
If ans(i) < ans(j) Then

T = ans(i)
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ans(i) = ans(j)

ans() =r
8 = b(i)
‘ b(i) = b(j)
A b(G) =s
End If
Next j
Next i
a = ans(1)
Fori=1 To 50
ans(i) = ans(i) * 100 / a
Next i

Fori=1To 25 'amount of data
For j =i To 25

If b(i) > b(j) Then

r = b
b(i) = b(j)
b =1

End If
Next j
Next i

Analy.Label2.Caption = "finish”

Open newname For Output As #1
Print #1, Filename
Print #1, sampersec
Print #1, numdata
Print #1, Length
Print #1, window
Fori=1 To 25

Print #1, ans(i)
Next i
Fori=1To 25

Print #1, b(i)
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Next i
Close #1
command6.Enabled = False

End Sub

Sub (Eommand7_C1ick 0
3 MainForm.Enabled = True

Analy.Visible = False
FreqMonitor. Visible = False
Unload MONITOR1
Unload Analy -
Unload FreqMonitor

End Sub

Sub €ommand8_Click ()
MainForm.Enabled = True
Analy.Visible = False
FreqMonitor.Visible = False
Unload MONITOR1
Unload Analy
Unload FreqMonitor

End Sub

Sub Command9_Click ()
. FreqMonitor.Cls
FreqMonitor.Line7.Y1 = 2640 - 2500
FreqMonitor.Line7.Y2 = 2640 - 2500
FregMonitor.Label5.Top = 2640 - 2600
FreqMonitor.LabelS.Caption = "0 dB"
FreqMonitor.Line (0, 2640)-(0, 2640)
¢ For i = 41 To 600
ans(i) = Format(20 * (Log(ans(i)) / Log(10#)), "0.00")
FreqMonitor.Line -((i - 40) * 15, 2640 - ans(i) * 25)
Next i

pt=25
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! ~lear ans 1 to 40
Fori=1 To 40
ans(i) = 0
Next i
Analy.Labell.Caption = "
Analy.Label2.Caption = ™
command9.Enabled = False
command6.Enabled = True
command8.Enabled = True
End Sub

Sub Form_Load ()
Dim info() As Integer
Dim SamData() As Integer
ReDim info(44)
ReDim SamData(10000)
screen.MousePointer = 11
Open Filename For Binary As #1
Fori=1To 44
a = Input$(l, 1)
info(i) = Asc(a)
Nexti
numdata = info(41) * 1 + info(42) * 16 A 2 + info(43) * 16 A 4 + info(44) * 16 A 6
Labell.Caption = numdata
Label2.Caption = Filename
ReDim SamData(numdata)
: max = 0
Fori =1 To numdata
a = Input$(l, 1)
real(i) = (Asc(a) - 127)
If Abs(real(i)) > max Then max = Abs(real(i))
' imag(i) = 0
Next i
Close #1

command5.Enabled = False
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command6.Enabled = False
command8.Enabled = False
command9.Enabled = False
screen.MousePointer = 0

End Sub
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J
Tisunsueeeviess uaasdhua) (Time Form)

+
VERSION 2.00

Begin Form TimeForm

Caption = "Time Domain"
ClentHeight = 4785
ClientLeft = 1095
ClieptTop = 1380
ClentWidth = 7650
Height = 5190

Left = 1035
LinkTopic = "Forml”
MaxButton = 0 'False
MinButton = 0 'False
ScaleHeight = 4785
ScalpWidth = 7650

Top = 1035
Width = 7770

Begin HScrollBar HScrolll

Height = 240

LargeChange = 1024

Left = 720

Tablndex = 2

Top = 3840

Width = 6375
End'

Begin CommandButton Commandl

Caption = "anay”

Height = 495

Left = 2880

TabIndex = 0

Top = 4200

Width = 1695
End

Begin Label Label6
3
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Caption = "Q"
Height = 255
Left = 480
TablIndex = 7
'i"op = 1920
Width = 135
Ené
Be&in Label Label5
Caption = "
Height = 255
Left = 480
Tablndex = 6
Top = 3480
Width = 135
End-

Begin Label Labeld

Caption = "4

Height = 255

Lc:ft = 480

Tablndex = 5

To? = 360

Width = 135
End

Begin Label Label3

Alignment = 2 'Center
AutoSize = -1 'True
Caption = "n sec”"
Height = 210
Left = 6900
Tablndex = 4
Top = 4080
Width = 495

End ,

Begin Label Label2

Alignment = 2 'Center



AutoSize = -1 'True
Caption = "0 sec”
Height = 210
Left = 600
Tablndex = 3
Top = 4080
Width = 465

End

Bogin Label Labell

Alignment = 2 'Center
AutoSize = -1 'True
Caption = "FileName"
FontBold = -1 "True
Féntltalic = 0 TFalse
FontName = "MS Sans Serif”
FontSize = 75

1

FontStrikethru = 0 'False

FontUnderline = -1 ‘True
Hegighl = 210
Left = 3450
TabIndex = 1
Top = 0
Width = 795

End .

Begin Line Line6

BorderStyle = 2 'Dash
X1’ = 3840
X2 = 3840
er = 360
Y2 = 3720
End
Bogin Line Line5
BorderStyle = 2 'Dash
X1 = 720

X2 = 7080

239
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Y1 = 2040
Y2 = 2040
End

Begin Line Line4

BorderStyle = 3 'Dot
X1 = 720
X2 = 7080
Y1 = 3720
Y2 = 3720
End

Begin Line Line2

BiordorStyle = 3 Dot
X1 = 720
X2 = 7080
Y1 = 360
Y2 = 360
End
End

Dim numdata As Integer

Sub Commandl _Click ()
: MainForm.Enabled = True
TimeForm.Visible = flase

End Sub

Sub Command2_Click ()
TimeForm.Enabled = False
InfoForm.Visible = True

End Sub

Sub Form_Activate ()
screen.MousePointer = 11
Open FileName For Binary As #1
TimeForm.PSet (720, 2040)
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Fori=1 To 44
a = Input$(l, 1)
info(i) = Asc(a)
Next i
numdata = info(41) * 1 + info(42) * 16 A 2 + info(43) * 16 A 4 + info(44) * 16 A 6
Max =0
Fori =1 To numdata
a = Input$(l, 1)
SamData(i) = (Asc(a) - 127)
If Max < Abs(SamData(i)) Then Max = Abs(SamData(i))
Next i
Close #1
Fori =1 To numdata
SamData(i) = SamData(i) * 100 / Max
Next i
* Fori=1 To 1200
TimeForm.Line -((720 + (i * 5)), 2040 - (SamData(i)))
Next i
HScrolll.Max = numdata - 1000
screen.MousePointer = 0

End Sub

Sub Form_Load ()
labell.Caption = FileName
Dim info() As Integer
Dim SamData() As Integer
ReDim info(44)

End Sub

Sub HScrolll_Change ()
Cls
" TimeForm PSet (720, 2040)
pl = HScrolll.Value
labell.Caption = pt
Fori=1 To pt + 1200
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TimeForm.Line -((720 + (i * 5)), 2040 - SamData(i + pl) * 20)
Next i

End Sub
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d T
: Tilsunsugeaviodas uamad1un1ud (Frequence Form)

VERSION 2.00

Begin Form FreqForm

Caption = "Frequence Domain"
ClientHeight = 4785
ClientLeft = 975
ClientTop = 1920
ClientWidth = 8130
Height = 5190

Left 915
LinkTopic = "Forml”
MaxButton = 0 'False
MinButton = 0 'False
ScaleHeight = 4785
ScaleWidth = 8130

Top = 1575
Width = 8250

Begin CommandButton Command]l

Caption = "Anag”
Height = 495
Left = 3240
TablIndex = 0
Top = 4200
Wid.th = 1695
End
Begin Line Line4
X1 = 7680
X2 = 7680
Y1 = 3240
Y2 = 3480
End
Begin Line Line2
X1 = 4080
X2 = 4080



Y1 = 3240
Y2 = 3480
Emi

Begin Line Linel

X1 = 480

X2 = 480

Y1 = 3360

¥2 = 240
End

Begin Label Label7

AutoSize = -1 'True
Height = 210
Left = 840
Tablndex = 7

Top = 240
Width = 15
End

Begin Label Label6

Alignment = 2 'Center
AutoSize = -1 'True
Hoeight = 210
Left = 6810
Tablndex = 6
Top = 240
Width = 175
End; -

Begin Label LabelS

AutoSize = -1 'True
Cgption = " 1500 Hz"
Height = 210

Left = 3720
Tablndex = 5

Top = 3480
Width = 750

End
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Begin Label Labeld

AutoSize
Caption
Height
Lpft
TabIndex
Top
Width
End!

= -1 'True

- "5000"
= 210

0

= 720

= 420

Begin Label Label3

Alignment
AutoSize
Caption
I-feight
Left
Tablndex
Tgp
Width

End

= 2 'Center
= -1 'True
= "3000 Hz"
= 210

= 7320

Begin Label Label2

AutoSize
Caption
Height
Left
TabIndex
Té:p
Width
End"’

&

Begin Label Labell

Alignment
AlStoSize
Caption
FontBold
Fontltalic

FontName

= 2 'Center
= -1 'True
= "FileName"
= -1 'True
= 0 'False
"MS Sans Serif”
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"FontSize = 75
FontStrikethru = 0 'False

FontUnderline = -1 True
Height = 210
Left  * = 3450
TablIndex = 1
Top = 0
Width = 795

End

Beéin Line Line6
BorderStyle = 3 ‘Dot
X1 = 460
X2 = 7680
¥1 = 860
¥2 = 860

End

Begin Line Line5

X1 = 480
X2 = 7680
Y1 = 3360
Y2 = 3360
End

Bogin Line Line3

BorderWidth = 5§
X1 = 460
X2 = 7680
Y1 = 3720
Y2 = 3720
End

End

Sub Commandl_Click ()
MainForm.Enabled = True
FregForm.Visible = False

End Sub
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Sub FFT ()

Dim real() As Double

Dim imag() As Double

Dim ans() As Double

ReDim real(10000)

ReDim imag(10000)

ReDim ans(10000)
label6.Caption = "Please Wait...”

label7.Caption = "complete= 0 %"

m =10
ml =1
n=2"m

Open FileName For Binary As #1
Fori=1 To 44
a = Input$(l, 1)
Next i
Fori =1 To 2048
a = Input$(l1, 1)
real(i) = Asc(a)

Next i
Close #1
Fori=1Ton
imag(i) = 0
Next i
'FFT
nl=n-1
n2=n/2
'bit reverse
j=1
Fori=1To nl
If i <= j Then
rl = real(j)

r2 = imag(j)
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real(j) = real(i)
imag(j) = imag(i)
real(i) = rl

imag(i) = 12

i=j+k
Next i

Forl=1Tom

0=z
N1=10/2
ul =1
uz =0
wl = Cos(p /11)
w2 = -ml * Sin(p /11)
Forj=1Toll
Fori = j To n Step 10
il =i+1l1
rl = real(il) * ul - imag(il) * u2
12 = real(il) * u2 + imag(il) * ul
real(il) = real(i) - rl
imag(il) = imag(i) - 12
real(s) = real(i) + rl
imag(i) = imag(i) + 12
Next i
u9 =ul
ul =ul * wl -u2 * w2
uz =u9 * w2 +u2 * wl

Next j



249

L label7.Caption = "complete=" + Int((1 * 100) / m) + "%"
Next 1
label6.Caption = "Ok... "
' find amplitude
Fori= 1 To 600
ans(i) = Sqr(real(i) A 2 + imag(i) * 2)
Line (480 + (i * 12), 3360)-(480 + (i * 12), 3360 - (ans(i) / 2))
Next i

End Sub

Sub Form_Activate ()
screen.MoussPointer = 11
FFT
screen.MousePointer = 0

End Sub

§



VERSION 2.00

Tdsunsudeslesn ajlneaziden

Bogint Form InfoForm

Caption
ClientHeight
ClientLeft
ClientTop
ClientWidth
Heijht

Left
LinkTopic
MaxButton
MinButton
ScaleHeight
ScaleWidth
Top,

Width

= "ayUisazidsa”

= 4170
= 2325

= 2130

= 5250
= 4575

= 2265

= "Form2"
= 0 'False
= 0 'False
= 4170
= 5250
= 1785
= 5370

Begin CommandButton Commandl

Caption

Height

Left

Tablndex

Top

Width
End

13

"nnag”

495
= 1680
= 0
= 3360
= 1935

Bogin Label Labell9

AutoSize
Caption
Height
Left
TablIndex
Top
Width
End

= .1 "True
= Onusnlae
= 210
= 3840
= 19
= 2520
= 1020

250
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Bogin Label Labell8

AutoSize = -1 True

Z o
Caption = "luanmudas”
Height = 210
Left = 3840
Tablidex = 18
Top = 2160
Width = 1125

End
¢
Begin Label Labell7

AutoSize = -1 True
Caption = "luifinde
Height = 210
Left = 3840 ’
Tablndex = 17
Top = 1800
Width = 870
End

Begin Label Label16

AutoSize = -1 True
Chption = "g mf "
Hoeight = 210
Left = 3840
TablIndex = 16
Top = 1440
Width = 450

End

Begip Label LabellS

AutoSize = -1 True
Caption = "UyUuua”
Height = 210

Left = 3840
Tablndex = 15

Top = 1080

Width = 735



End
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Begin Label Labell4

AutoSize
Caption
Height
Left
TabIndex
Top
Width
End

= -1 'True

= ”‘11.'7.{"
= 210
= 3840

= 14

= 720

345

Begin Label Labell3

Alignment
BorderStyle
d'apﬁon
Height

Left
TabIndex
Top

Width

End.

1 Right Justify

1 Fixed Single

= 240

Begin Label Label12

Alignment

BorderStyle

Caption
Height
Left
TabIndex
Top
Width

End

= .1 TRight Justify
= 1 'Fixed Single

= 240

= 2880

= 12
= 2160
= 735

Begird Label Labelll

Alignment

BorderStyle

Caption
Height

= 1 'Right Justify
= 1 'Fixed Single

= 240



Left
TablIndex
Top
Width

End

it n

—
5 2
“w s

Begin Label Label10

Alignment

BorderStyle

Caption
Height
Left
TablIndex
Top
Width

End

= 1 'Right Justify
= 1 'Fixed Single

Begin Label Label9

Alignment = 1 'Right Justify
BorderStyle = 1 'Fixed Single
Height = 240
Left = 2880
TabIndex = 9
Top = 1080
Width = 735
End
Begin Label Label8
Alignment = 1 'Right Justify
BorderStyle = 1 'Fixed Single
Height = 240
Left = 2880
TabIndex = 8
Top = 720
Width = 735
End
Begin Label Label7
Caption = "wuinee usuae

253



Height = 255
Left = 600
Tablndex = 7
Top = 2520
Width = 1815
End
Begin Label Label6
AutoSize = -1 'True
Caption = $nuouluvideusulder
Height = 210
Left = 600
TabIndex = 6
Top = 2160
Width = 1800
End

Begin Label Labels

Caption = "fwnluvsedui
Height = 255
Left = 600
Tablndex = 5
Top = 1800
Width = 1695
End
Begin Label Label4
Caption = "Sanmruzuae
Height = 255
Left = 600
Tablndex = 4
Top = 1440
“’/idth = 1575
End,

Begin Label Label3

Caption = "HurugsuIug”
Hegight = 255

Laft = 600
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TabIndex = 3\

Top = 1080

Width = 1575
End i

Begin Label Label2

Caption = " ruudeya”
Height = 255
Left = 600
Tablndex = 2
Top = 720
Width = 1455
End

Begin Label Labell

Alignment = 2 'Center
AutoSize = .1 'True
FontBold = -1 'True
Fontltalic = 0 'False
FontName = "MS Sans Serif”
FontSize = 7.5

FontStrikethru = 0 'False

FontUnderline = -1 'True
Height = 210
Left = 2550
TabIndex = 1
Top- = 120
Width = 75
End
End

Sub Commandl_Click ()
mainform.Enabled = True
InfoForm.Visible = False
Unload InfoForm

End Sub

Sub Form_Load ()

255
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Dim info() As Integer
ReDim info(44)
Open FileName For Binary As #1
¢ Fori=1 To 44
a = [nput$(l, 1)
info(i) = Asc(a)
Next i
Close #1
Labell.Caption = FileName
label8.Caption = Format{(info(41) * 1 + info(42) * 16 A 2 + info(43) * 16 A 4 + info(44) * 16 ~
6), "0."
label9.Caption = Format(info(23), "0.")
label10.Caption = Format((info(25) * 1 + info(26) * 16 A 2 + info(27) * 16 A 4), "0.")
labelll.Caption = Format((info(29) * 1 + info(30) * 16 A 2 + info(31) * 16 A 4), "0.")
labell2 = Format(info(33), "0.")
labell3.Caption = Format(info(35), "0.")

End Sub
E
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d d
Tilsunsueoanasy Aurseay (Report Form)
VERSION 2.00

Begin Form ReportForm

AutoRedraw = .1 True
Caption = "Ruinenu mednseideya [ ndosiun 17
ClientHeight = 6765
Clientleft = 705
ClientTop = 345
ClientWidth = 7905
Height = 7170
Left = 645
LinkTopic = "Forml"
MaxButton = (0 'False
MinButton = 0 'False
StaleHeight = 6765
ScaleWidth = 7905
Top = 0

Width ‘= 8025

Begin CommandButton Command?2

Caption = "gran”

Height = 375

Left = 6960

TablIndex .= 4

Top- = 1080

Width = 855
End

Begin CommandButton Commandl

Caption = "HunW"
Height = 375
Left = 6960
TablIndex = 1

Top = 480
Width = 855

End



Begin Line Line2
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BorderWidth = 2
Index = 2
X1 = 360
X2 = 6720
¢! = 6480
Y2 = 6480

End

Begin Line Line2
BorderWidth = 2
Index = 1
X1 = 360
X2 = 6720
Y1 = 2400
12 = 2400

End

Begpm Line Line2
BorderWidth = 2
Tndex = 0
X1 = 360
):{2 = 6720
Y1 = 4440

‘ Y2 = 4440

End

Begin Label Labell3
AutoSize = -1 'True
Caption = "0 dB"
I-geight = 210
Left = 0
TabIndex = 14
Top = 5280
Width = 390

End

Begin Label Label12
A:utoSize = -1 '"True
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Caption = "max"
Height = 210
Left = 0
Tablndex = 13
Top = 3240
Width = 330

End

Begin Label Labelll
AutoSize = -1 'True
Caption = "Labelll”
Height = 210
Left = 6360
TablIndex = 12
Top = 2400
Width = 0645

End

Begin Label Labell0

AutoSize = -1 'True
Caption = "0 N
Height = 210

Left = 120
TabIndex = 11

Top = 2400
Width = 660

End

Begin Label Label9

AutoSize = -1 'True
C%lion = "200 Hz"
Height = 210
Left = 120
TabIndex = 10
Top = 6480
Width = 600

End

Bogin Label Label8



AutoSize
C:aption

Height

Left

Tablndex
Top
4
Width
End
Begin Line Linel9

BorderStyle

End,
Begin Line Linel8

BorderStyle
X1

X2
¥

Y1
Y2

[

EndE
Begin Label Label7

E .
AutoSize
B

C’épﬁon

Height
Leoft

TabIndex

Top

Width
End

Begin Label Label6

AutoSize

Caption
Height

260

-1 'True
"3000 Hz"
210

6360

9
6480
705

5 'Dash-Dot-Dot
360

6720

5400

5400

5 'Dash-Dot-Dot
360

6720

3360

3360

-1 'True
"3000 Hz"
210

6360

8

-1 'True
"200 Hz"

210



Left =

TabIndex | =

Top =
Width =

End

Begin Line Linel7
BorderS tyle =
X1 =
X2 =
Y1 =
Y2 =

End

Begin Line Linel6
BorderStyle =
X1 =
X2 =
Y1 =
Y2 =

End

Begin Label LabelS
Alignment =
BorderStyle =
Caption =
Height =
Left- =
TabIndex =
Top =
Width =

End

Begin Label Labeld
Alignment =
BorderStyle =
Caption =
Height =
Left =

600

3 Dot
5160
5160
4800
6480

3 Dot
1920
1920
4800
6480

2 'Center
1 Fixed Single
"Joyadudide

255

2760

6
4560
1335

2 'Center
1 Fixed Single
"Jeyaduanud”

255

2760

261
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TablIndex = 5

Top = 2520

Width = 1335
End

Begin Line Linel5

BorderWidth = 2
X1 = 360
X2 = 360
Y1 = 4800
Y2 = 6480

End

Begin Line Linel4
BorderWidth = 2
X1 = 360
X2 = 360
Y1 - = 2760
Y2 = 4440

End

Begin Line Line13
BorderWidth = 2
X1 = 6720
X2 = 6720
Y1 = 4800
Y2 = 6480

End

Begin Line Line12
BorderWidth = 2
X1 = 6720
X2 = 6720
Y1 = 2760
Y2 = 4440

Ehd

Begin Line Linell
BorderWidth = 2

X1 = 360



X2
Y1
Y2

3

End

Be%in Line Linel0

EorderWidth
X1
4
X2
Y1
Y2
End.

Begin Line Line9

BorderStyle
X1
X2
Y1
Y2
End:

1}

Begin Line Line8

BorderStyle
X1
X2
Y1

Y2
End

Begin Line Line7

ﬁBordorWidth
X1
X2
Y1
2
End

I

Begin Lime Line6

PorderWidth
X1

6720
4800

4800

360

6720
2760
2760

3 Dot

5160
5160
2760

4440

6720
6720
480

2400

2
360
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End
Begin Label Labell

Alignment = 2 'Center
AutoSize = -1 'True
FBordchtyle = 1 ‘Fixed Single
‘Caption = "foyadunm”
Height = 240
Left = 2880
TablIndex = 0
Top = 240
Width = 1215

Edd

End

Sub Commandl _Click ()

commandl.Visible = flase
command2.Visible = flase
PrintForm

commandl.Visible = True
command2.Visible = True
MainForm.Enabled = True
roportform.Visible = flase

Unload reportform

End 'Sub

Sub Command2_Click ()

MainForm.Enabled = True
reportform.Visible = flase

Unload reportform

End Sub

Sub Form_Activats ()

screen.MousePointer = 11

Dim info() As Integer

Dim SamData() As Intsger
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ReDim info(44)
ReDim SamData(10000)
Open FileName For Binary As #1
Fori=1To 44
a = Input$(1, 1)
info(i) = Asc(a)
Next i
numdata = info(41) * 1 + info(42) * 16 A 2 + info(43) * 16 A 4 + info(44) * 16 A 6
label2 = FileName
labelll = Format(numdata / 11025, "0.00") + " 31141.”
label3 = "fhasdiuau”
scal = Format(6350 / numdata, "0.00™)
ReDim SamData(numdata)
max = 0
For i = 1 To numdata
a = Input$(1, 1)
real(i) = (Asc(a) - 127)
If Abs(real(i)) > max Then max = Abs(real(i))
imag(i) = 0
Next i
Close #1
For i =1 To numdata
real(i) = real(i) * 100 / max
Next i
PSet (360, 1440)
For i = 1 To numdata
Line -((360 + (i * scal)), 1440 - real(i) * (9.6))

Next

n=27Am

nl=n-1

n2=n/2
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'bit reverse
j=1
Fori= 1 To nl
If i <= j Then
rl = real(j)
2 = imag()
real(j) = real(i)
imag(j) = imag(i)
real(i) = rl .
imag(i) = 12
End If
k=n2
Do While k < j
j=j-x
k=k/2
* Loop
j=i+k
Next i
Forl=1Tom
y=1
z=2"y
10 =z
11=10/2
, ul =1
w2 =0

wl = Cos(p /11)

w2 = -ml * Sin(p /11)

Forj=1Toll

Fori=jTon Step 10

il =i+11
rl= real(il) * ul - imag(il) * u2
12 = real(il) * u2 + imag(il) * ul
real(il) = real(i) - rl
imag(il) = imag(i) - 12
real(i) = real(i) + rl
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imag(i) = imag(i) + r2
* Next i
u9 = ul
ul =ul *wl -u2 * w2
u2 =u9 * w2 +u2 * wl
Next j
label3.Caption = "complete=" + Int((l * 100) / m) + "%"
Next 1
! ﬁmf amplitude
max = 0
Fori=1 To 600
ans(i) = Format(Sqr(real(i) A 2 + imag(i) » 2), "0.00")
If max < ans(i) Then max = ans(i)
d b)) =i
Next i
'show graph
maxl = 4420 - 1400
line18.Y1 = 3020'max1
linel8.Y2 = 3020'max1
label12.Top = 2920'1300
PSet (360, 4420)
For i = 40 To 600
Line -(360 + (i - 40) * 11.357), 4420 - (ans(i) * 1400 / max))

Next i

: max = 0

line19.Visible = flase

labell3.Visible = flase

PSet (360, 6480)

For i = 41 To 600
ans(i) = Format(20 * (Log(ans(i)) / Log(104)), "0.00")
If max < ans(i) Then max = ans(i)
Line -(360 + (G - 40) * 11.357), 6480 - ans(i) * 15)

Next i

max = 6480 - max * 15
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linel19.Y'1 = max
line19.Y2 = max
labell3.Top = max - 100
line19.Visible = True
labell3.Visible = True
screen.MousePointer = 0

End Sub

Sub Form_Load ()
labell.Caption = "Jayaduan”

End Sub

¥
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Tisunsueoanosy Herdy

Begin Form AboutForm

AutoRedraw
BackColor
Caption
ClientHeight
ClientLeft
ClientTop
ClientWidth
Height

Left
LinkTopic
MaxButton
MinButton
ScaleHeight
ScaleWidth

'ltop

Width

= -1 'True
= &HOOFFFFFF&
= lisunsulnszvuas fuduaya”

= 3705

= 1470

= 1500
= 7230

= 1410

= "Form2"
= 0 'False
= 0 ‘'False
= 3705
= 7230
= 1155
= 7350

Begin CommandButton Commandl

Caption

Height

Left

Tabl‘ndex

Top

Width
End

= "ﬂﬂﬁ\’"

495

[

Begin Label LabelS

Alignment

AutoSize
BackStyle
Caption
FontBold
Fontltalic

= 2 'Center

= -1 'True

= 0 Transparent

= raotiumaluladnszasundudganmsmanse e

= -1 True

= 0 'False



FontName
FontSize
FontStrikethru
FontUnderline

Height

Left

TabIndex
Top
Width
End
Begin Label Labeld4

Alignment

n

AutoSize
BackStyle
Caption
FontBold
Fontltalic
'FontName
FontSize
FontStrikethru
FontUnderline

Height

Left
TabIndex
Top-
Width

End

Begin Label Label3
Alignment
AutoSize =

BackStyle

Caption
FontBold

Fontltalic

FontName

271

"JasmineUPC"
18

0 'False

0 ‘'False
405

480

2 'Center

-1 True

0 ‘Transparent
"MAIIAGENAATIONTTY AUTATNAATYATIUATTN"
-1 'True

0 'False
"JasmineUPC"
18

0 'False

0 ‘'False
405

360

2 'Center

-1 "True

0 ‘Transparent

"uin Sdnnsoinduaaouiunes”
-1 True
0 'False

"JasmineUPC"
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FontSize = 18
FontStrikethru = 0 ‘'False
FontUnderline = 0 ‘False

Height = 405

Left = 1350

TablIndex = 3

To"p = 1440

Width = 4635
End

Begin Label Label2

Alignment = 2 'Center
AutoSize = -1 'True
BackStyle = O 'Transparent
Caption = "Ed. Engineer 16"
Height = 210
Left = 3000
TabIndex = 2
Top = 1080
Width = 1350

End

Begin’Label Labell

Alignment = 2 'Center

AutoSize = -1 'True

BackColor = &HOOEOFFFF&

BorderStyle = 1 'Fixed Single

Capfion = Tisunswimsieduas fiudoeana
FontBold = -1 'True

Fontltalic = 0 'False

FonlNa.me = "BrowalliaUPC"

FontSize = 24

FontStrikethru = 0 'False
FontUnderline = 0 ‘False
Height = 660
Left = 1215

TabIndex = 1
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Top

240

Width 5025

it

End

Bogin Image Imagel

BorderStyle = 1 'Fixed Single
Hgight = 360
Left = 240
Picture = ABOUT.FRX:0000
Top = 360
Width = 390

End

End

Sub CoErnmandl_C]ick 0
MainForm.Enabled = True

AboutForm.Visible = False
End Sub
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Tisunsueoanosu (Saufiey

VERSION 2.00

Begfn Form CPform

Caption = "fSsufisuidue”
ClientHeight = 5355
ClientLeft = 1095
ClientTop = 1500
ClientWidth = 7650
Height = 5760
Left = 1035
LinkTopic = "Form3"
ScaleHeight = 5355
ScaleWidth = 7650
Top = 1155
Width = 7770

Begin CommandButton Command2
t

Caption = "gnian/oen”
Height = 495
Left = 2640
Tablndex = 18
Top = 4680
Width = 1575

End

tBegin CommandButton Commandl

Caption = "ufSsufisy”
Height = 495
Left = 2640
TabIndex = 13
Top = 1320
Width = 1455

End

"Begin OptionButton Option4

Caption

Height

= "Option4"
255



[

Left

TablIndex

Top
Width
End

= 5880

1}
(o]

= 3480
255

Bggin OptionButton Option3

Caption

Height
Left

TablIndex

Top
Width

End

= "Option3"
255

Bogin OptionButton Option2

Caption
Height
Left

3

Tablndex

Top

13
Width

énd

uopﬁonzn

= 255

Bogin OptionButton Optionl

Caption
Height
Left-

TabIndex

Top

Value

Width
End

= "Optionl”

= 255

= 360

‘Begin ListBox Listl

Height
Left

Tablndex

Top

= 2760
= 6600

= 4

= 480
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Width = 615
End

Begin FileListBox File2

Height = 2760

Left = 4440

Pattern = "*fft"

TabIndex = 1

Top = 480

Width = 1695
End

Begin FileListBox Filel

Height = 2760

Left = 600

Pattern = "*fft"

TablIndex = 0

Top = 480

Width = 1695
End

Begin Label Labell3

AutoSize = -1 'True
Caption = "YJmema:
Height = 210

Left = 3840
Tablndex = 21

Top = 120

Width = 795

End

Begin Label Label12

AutoSize = -1 True
Caption = "Humae”
Height = 210

Left = 120
Taﬁ[ndex = 20

Top = 120

Width = 600
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End

Begin Label Labell 1

AutoSize = -1 'True

Caption = "%"

FontBold = -1 'True
Fontltalic = 0 ‘False
FontName = "MS Sans Serif”
FontSize = 12

FontStrikethru = 0 ‘False
FontUnderline = 0 ‘False

Height = 300

Left = 7320

TablIndex = 19

Top = 4080

Width = 240
End

Begin Label Labell0

AutoSize = -1 'True
BorderStyle = 1 'Fixed Single
Caption = "000"

FontBold = -1 'True
Fontltalic = 0 'False
FontName = "MS Sans Serif"
FontSize = 12

FontStrikethru = 0 'False

FontUnderline = 0 'False

Height = 330

Left = 6720

TabIndex = 17

Top = 4080

Width = 495
End

Begin Label Label9

AutoSize = -1 'True

I 2d
Caption wlofiFuannuade”
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Height = 210

Left = 4800

TabIndex = 16

Top = 4080

&Vidth = 1725
End

Begin Label Label8

AutoSize = -1 'True
BorderStyle = 1 'Fixed Single
éapﬁon = "2.FFT"
FontBold = -1 'True
Fontltalic = 0 'False
FontName = "MS Sans Serif”"
FontSize = 12

FontStrikethru = 0 'False

FontUnderline = 0 ‘False

Height = 330

Left = 2040

TabIndex = 15

Top = 4080

Width = 750
End

Begin Label Label7

AutoSize = -1 'True

Caption = uflufiedoiiqa fie -
FontBold = -1 'True

Fontltalic = 0 'False

FontName = "MS Sans Serif”
FontSize = 7.5

FontStrikethru = 0 'False

FontUnderline = -1 ‘True
I-;Ieight = 210

Left = 240
TabIndex = 14

Top = 4080

278



Width =

Endr

Bogin Label Label6
Caption =
Height =
Left =
Tablndex =
Top =
Width =

End

Begin Label Label5
éapﬁon =
Height =
Left =
‘TabIndex =
TBp =
Width =

End

B;;h1LabelLabd4
Caption =
Height =
Left =
TabIndex =
Top =
Width =

End

Bégin Label Label3
Caption =
Height =
Left =
Tablndex =
Top =
Width =

End

Begin Label Label2

1635

"Blackman”
255
6240

"H a . g n
255
4440

"Hann'
255
2400
10
3480
1455

"Rectangle”
255
720
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(:Z‘aption = "'

Height = 255

Left = 4800

'i'ablndex = 3

Top = 120

%Vidt.h = 2175
End

Bogin Label Labell

Caption = "
Height = 255
Left = 840
Tablndex = 2
Top = 120
Width = 1935
Edd
End

Sub Commandl_Click ()
Dim dis() As String
numfile = file2.ListCount
ReDim dis(numfile)
For 1 = 0 To numfile
dis(i) = file2.List(i)
Next i
Dim result() As Integer
Dim source() As Integer
Dim dist() As Integer -
ReDim result(50)
ReDim source(50)
ReDim dist(50)
listl.Clear
newname = “c\wav\analy\" + mypathl + newname
Open newname For Input As #1
Fori=1To 5

Input #1, source(i)
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Next i
Fori=1 To 50

Input #1, source(i)
Next i

Close #1

-compare
For j = 0 To numfile - 1
DistFile = "c\wav\ddtawav\" + mypathl + dis(j)
x=0
Open DistFile For Input As #1
Fori=1To5

Input #1, dist(i)

Next i
Fori=1 To 25
Input #1, dist(i)
If Abs(source(i) - dist(i)) < 4 Then
X=x+2
End If
Next i

Fori =26 To 50
Input #1, dist(i)
If Abs(source(i) - qist(i)) < 2 Then
x=x+2
End If
Next i
result(j) = x
listl.AddItem Str(result(j))
Close #1

Next j

------- -end of compare
max = result(0)
Fori =1 To numfile - 1
If max < result(i) Then
max = result(i)

a=i
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End If
Next i
label8.Caption = dis(a)
label10.Caption = max
End Sub

Sub Command2_Click ()
MainForm. Enabled = True
CPform. Visible = False
Unload CPform

End Sub

Sub File1_Click ()
labell = filel.List(file].ListIndex)
newname = filel.Lisi(file]l.ListIndex)
command].Enabled = True

End Sub

Sub Form_Activate ()
command].Enabled = False
Optionl.Value = True
mypathl = "rec\"
filel Path = "cAwav\analy\" + mypathl
file2 Path = "c\wav\datawaw\" + mypath]
labell = "cAwavanaly\” + mypathl
label2 = "cAwav\datawav\" + mypath]
End Sub

Sub Optionl_Click ()
Optionl.Value = True
Option2.Value = False
Option3.Value = False
Optiond.Value = False -
mypathl = “rec\"

filel Path = "c\wav\analy\" + mypathl
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End Sub
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file2.Path = "c\wav\datawav\" + mypathl
labell = "cAwav\analy\" + mypathl

label2 = "c\wav\datawav\" + mypathl

Sub Option2_Click ()

%

L

End Sub

Optionl.Value = False

Option2.Value = True

Option3.Value = False

Optiond.Value = False

mypathl = "hann\"

filel .Path = "c\wav\analy\" + mypathl
file2 Path = "c\wav\datawaw\" + mypath]
labell = "cAwav\analy\" + mypathl

label2 = "cA\wav\datawav\" + mypathl

Sub Option3_Click ()

End Sub

H

Optionl.Value = False
Option2.Value = False
Option3.Value = True
Option4.Value = False
mypathl = "ham\”

filel.Path = "c\wavianaly\” + mypathl

file2.Path = "cAwav\datawaW\" + mypathl

labell = "cAwav\analy\" + mypathl
label2 = "c\wav\datawaw\" + mypathl

Sub Option4_Click ()

Optionl.Value = False
Option2.Value = False
Option3.Value = False
Option4.Value = True
mypathl = "black\"
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filel .Path = "cA\wav\analy\" + mypathl

file2 Path = "cAwav\datawaw\" + mypathl

labell = "cAwaw\analy\" + mypathl

label2 = "cAwav\datawaw' + mypathl
End Sub
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Tsupsueioavlosn wiheadhuaal (MONITOR1)

Begin Form MONITOR1

Caption
ClientHeight
ClientLeft
ClientTop
ClientWidth
Height

Left
LinkTopic
MaxButton
MinButton
ScaleHeight
ScaleWidth
TOQ

Width

= "MONITOR"

= 2865

= 255

= 1455
= 9120

= 3270

= 195
= "Forml"
= 0 'False
= 0 'False
= 2865
= 9120

= 1110

= 9240

Begin OptionButton Optiond

Caption

Height

E

End

= "Option4"
= 255

Begin OptionButton Option3

Caption

Height

Left

:TabIndex

Top

Width
End

- "Opﬁon?) "
255

Begin OptionButton Option2
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Caption = "Option2"
Height = 255
Left = 2280
Tablndex = 3
Top = 0
Width = 255

End

Begin OptionButton Optionl

Caption = "Zoom 1"
Height = 255
Left = 1680
TabIndex = 2
Top = 0
Width = 255

End

Begin HScrollBar HScrolll

Height = 255
LargeChange = 1000
Left = 0
Max = 10000
Min = 45
SmallChange = 5
TablIndex = 0
Top = 2640
Value = 45
Width = 9135
End

H
Begin Label Label7

AutoSize = -1 'True
Height = 210

Left = 6720
Tablndex = 11

Top = 0

Width = 60

End



Bogin Label Label6

AutoSize = -1 'True
Caption = "20"
Height = 210
Left = 3960
TablIndex = 10
"Top = 0
Width = 210
End
Begin Label Label5
Caption = "10"
L Height = 255
Left = 3240
TablIndex = 9
Top = 0
. Width = 255
End
Begin Label Label4
Caption = "s"
Height = 255
Left = 2640
Tablndex = 8
Top = 0
Width = 135
End

Begin Label Label3

+ Caption = "1"
Height = 255
Left = 2040
TablIndex = 7
Top = 0
Width = 135

End

Begin Label Label2

AutoSize = -1 "True
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Caption = "yyy"
Height = 210
Left = 1080
TablIndex = 6
:I‘op = 0
Width = 435
End
Bergin Labe! Labell
AutoSize = -1 True
Height = 210
Left = 7440
Tablndex = 1
Top = 0
Width = 60
End
Begin Line Line2
X1 = 4440
X2 = 4440
Y1 = 0
Y2 = 2880
End
Begin Line Linel
X1 = 9240
X2 = 0
Y1 = 1320
Y2 = 1320
End
End

Sub* Commandl_Click ()
Open FileName For Binary As #1
Fori= 1 To 11024
a = Input$(l, 1)
4 SamData(i) = (Asc(a) - 127)
pr=1i/11024
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labell.Caption = "Press Wait.." + Format$(pr, "0 %")
Next i

End Sub

Sub Form_Activate ()

' Hscrolll LargeChange = 10000 / sc
Cls
pl = Hscrolll. Value

*  MONITORI.PSet (0, 1440)
For i = Hscrolll.Value To (Hscrolll.Value + (10000 / sc))
MONITORI1.Line -(((i - pl) * (sc)), 1340 - real(i) * (15))
Next

End Sub

Sub Form_Load ()
Option3.Value = True
, sc=10

End Sub

Sub HScrolll _Change ()
Cls
pl = Hscrolll. Value
MONITORI.PSet (0, 1440)
If sc = 1 Then
For i = 1 To Hscrolll.Max

MONITORI1 . Line -(( - plI) * (s¢)), 1320 - real(i) * (15))

Next
Else
For i = Hscrolll.Value To (Hscrolll.Value + (12000 / sc))
MONITORI1.Line -((( - pl) * (s¢)), 1320 - real(i) * (15))
Next
End If

End Sub

&

Sub Optionl_Click ()

k
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Optionl.Value = True
Option2.Value = False
Option3.Value = False
. Option4.Value = False
8¢ =1
Hscrolll LargeChange = 10000
Cls
MONITORI1.Label7.Caption = "please wait"
For i = 1 To Hscrolll.Max
MONITORI1.Line -(((i - pl) * (sc)), 1340 - real(i) * (15))
Next i
MONITORI.Label7.Caption = "
End Shb
Sub O;n)tionZ_Click 0
Optionl.Value = False
Option2.Value = True
* Option3.Value = False
Option4.Value = False
sc=35
« Hscrolll .LargeChange = 11024 / sc
Cls
MONITORI .Label7.Caption = "please wait"
pl = Hserolll.Value
MONITORI.PSet (0, 1440)
For i = Hserolll.Value To (Hscrolll.Value + (12000 / sc))
MONITORI1.Line -((@ - pl) * (sc¢)), 1340 - real(i) * (15))
Next
" MONITORI.Label7.Caption = "*
End Sub

Sub Option3_Click ()
Optionl.Value = False
Option2.Value = False
Option3.Value = True
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Option4.Value = False
sc =10
Hscrolll LargeChange = 11024 / sc
Cls
MONITORI1.Label7.Caption = "please wait”
Pl = Hserolll. Value
MONITORI.PSet (0, 1440)
For i = Hscrolll.Value To (Hscrolil.Value + (12000 / sc))
MONITORI1.Line -((G - pl) * (sc)), 1340 - real(id) * (15))
Next
MONITORI1.Label7.Caption = "
End Sub

Sub Oytion4_Click 0
Optionl.Value = False
Option2.Value = False
Option3.Value = False
Option4.Value = True
sc = 20
* Hscrolll LargeChange = 11024 / sc
Cls
MONITORI.Label7.Caption = "please wait"
} pl = Hserolll.Value
MONITORI1.PSet (0, 1440)
For i = Hscrolll.Value To (Hscrolll.Value + (12000 / sc))
MONITORI.Line -(((i - pI) * (sc)), 1340 - real(i) * (15))
Next
. MONITORI Label7.Caption = ™"
End Sub
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Tilsunsudeenasy nihaad1un148 (Freqmoni)

VERSION 2.00

Begin Form FreqMonitor

BorderStyle = 1 'Fixed Single
Caption = "Frequcy Monitor”
ClientHeight = 2910

ClientLeft = 600

Cﬁenﬂ‘op = 1380
ClisntWidth = 8280

Height = 3315

Left = 540

LihkTopic = "Forml"
MaxButton = 0 'False
MinButton = 0 'False
ScaleHeight = 2910
ScaleWidth = 8280

Top = 1035

Width = 8400

Begin OptionButton Option2

Caption = "Option2"
, Height = 255
Left = 7200
TablIndex = 3
Top = 120
Width = 255
End

Begin OptionBatton Optionl

»

Caption = "Optionl”
Height = 255

Left = 5880
Tablndex = 2

Top = 120

Width = 255

End



Begin Line Line6

X1 = 0

X2 = 8280

Yl = 2640

Y2 = 2640
End

Begin Label Label6

AutoSize = -1 'True
Caption = "1500 Hz"
Height = 210
Left = 3600
ETabIndex = 7
Top = 2640
Width = 690

End

Begin Label Label$

AutoSize = -1 True
Height = 210
; Left = 0

Tablndex = 6
Top = 360
Width = 60

End

Begin Line Line7
BorderStyle = 3 'Det
X1 = 0
X2 = 8280
Yl = 600
Y2 = 600

End

Begin Label Labeld4

AutoSize = -1 "True
Caption = "uuudue
Height = 210

Left = 7440

293
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Tablndex = 5

Top = 120

Width = 690
End

Bogin Label Label3

AutoSize = -1 'True
Caption = "uuga”
Height = 210
Left = 6120
Tablndex = 4

:Top = 120
Width = 600

End

Begin Label Label2

AutoSize = -1 'True
Caption = "3000 Hz"
Height = 210
Left = 7560

* Tablndex = 1
Top = 2640
Width = 825

End

Begin Label Labell

AutoSize = .1 "True
Caption = "200 Hz"
Height = 210
Left = 0
Tablndex = 0
Top = 2640

i Width = 600

End

* Begin Line Line5
BorderStyle = 3 'Dot

X1 6900

X2 69500



End

Begin Line Line4

BorderStyle =

X1 =

X2 -

Y1 =

Y2 =
End

Begin Line Line3

BorderStyle =

X1 =

X2 =

Y1 =

Y2 =
End

Begin Line Line2

BorderStyle =

X1 =

X2 =

Y1 =

Y2 =
End

Bogin Line Linel

BorderStyle =

DrawMode

X1

X2

1]

Y1
Y2 =
"End
End
Dim st As Double

Sub Form_Load ()

3
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2640

3 Dot

5400

5400

2640

3 'Dot

3500

3500

2640

3 Dot

2400

2400

2640

3 Dot

= 1 'Blackness

900
900
0
2640
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optionl.Value = True
option2.Value = flase

End Sub

Sub Optionl _Click ()
FreqMonitor.Cls
option2.Value = False
optionl.Value = True
FreqMonitor.PSet (0, 2640)
For i = 40 To 600
FreqMonitor.Line -(( - 40) * 15, 2640 - (ans(i) * pt))
Next i

End Sub

Sub Option2_Click ()
FreqMonitor.Cls
optionl.Value = False
option2.Value = True
FreqMonitor.PSet (0, 2640)
For i = 40 To 600
FreqMonitor.Line (G - 40) * 15, 2640)-((i - 40) * 15, 2640 - (ans(i) * pt))
Next i

End Sub
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Tilsunsuaausialisunsy

Global CountSec As Integer

Global numdata As Integer

'Global numdatal As Integer
Global window As String

Glol;al newname As String

Global FileName As String

Global FileNamel As String

Global mypath As String

Global mypathl As String

Global titlel As String

Global title2 As String

Global SamData(l To 10000) As Double
Global sc As Integer

Global pt As Double

Global real(1 To 10000) As Double
Global imag(1 To 10000) As Double
Global n As Integer

Global ans(1 To 10000) As Double
Global b(1 To 10000) As Double
Global info(l To 44) As Integer
Global max As Double

Global type_use As String

Const OFN_FILEMUSTEXIST = &H1000&

Const OFN_READONLY = &H4&

Const MCIERR_INVALID_DEVICE_ID = 30257
Const MCIERR_DEVICE_OPEN = 30263

Const MCIERR_CONNOT_LOAD_DRIVER = 30266
Const MCIERR_UNSUPPORTED_FUNCTION = 30274
Const MCIERR_INVALID_FILE = 30304

Const MCI_MODE_NOT_OPEN = 524

Const MCI_MODE_PLAY = 526

Const MCI_FORMAT_MILLISECONDS = 0



Const INTERVAL = 50

Const INTERVAL_PLUE = 55
Const p = 3.141592654

Dim CurrentValue As Double
Dim PauseFlag As Integer

Sub PFFT ()
Analy.Labell.Caption = "complete= 0 %"

m=11

' p=3.141592654

n=2%m

nl=n-1
n2=n/2
'bit reverse
j=1
Fori=1Tonl
Ifi <=j Then
rl = real(j)
12 = imag(j)
real(j) = real(i)

imag(j) = imag(i)

real(i) = rl

imag(i) = 12

End If

k=n2

Do While k < j
j=i-k
k=k/2

Loop

j=j+k

Next i
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Forl=1Tom

10=2
11=10/2
ul =1
u2 =0
wl = Cos(p /11)
w2 = -ml * Sin(p /11)
¢ Forj=1Toll
Fori=jTon Step 10
il=i+11
rl = real(il) * ul - imag(il) * u2
12 = real(il) * u2 + imag(il) * ul
real(il) = real(i) - rl
imag(il) = imag(i) - 12
real(i) = real(i) + rl
imag(i) = imag(i) + r2
Next i
u9 = ul
ul =ul * wl -u2 *w2
u2 = ud * w2 + u2 * wl
Next j
Analy.Labell.Caption = "complete=" + Int{@ * 100) / m) + "%"
Next 1
' find amplitude
max =0
Fori=1 To 600
ans(i) = Format(Sqr(real(i) » 2 + imag(i) A 2), "0.00")
If Abs(ans(i)) > max Then max = Abs(ans(i))
b(i) =1
Next i
'show graph
FreqMonitor.PSet (0, 2640)
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Fot i = 40 To 600
'FreqMonitor.Line -((i - 40) * 15, 2640 - ((ans(i) * 2200) / max))
Next i

End Sub
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E Introduction

This guide is intended for individuals who will be installing and configuring the audio card
in a PC/AT host system. Throughout this guide, the audio card refers to our range of
8-bit audio cards.

This guide is arranged as follows:

Chapter 1, “Before You Begin”
Describes a list of system requirements and where to get the latest information not available
at the time of printing.

Chapter 2, “Installing the Audio Card”
Instructions for installing and testing the card.

Chapter 3, “Connecting External Devices”
Instructions for connecting external devices to the card.

Appendices
Topicscoveredinclude general specifications, relevanthardware information, troubleshooting
tips and strategies, and what you need to know when changing hardware settings.
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® Chapter 1 Before You Begin

The information in this chapter covers the minimum system requirements and how to getthe
latest information.

Checking System Requirements
You need to verify that your system meets the following requirements:

0 18M AT, 286, 386, 486, PS/2 {models 25 and 30), Tandy AT, or 100% compatibles.
0 EGA or VGA card (VGA recommended).

O 4 MB of hard-disk space for the software.

0 Windows 3.1 for Windows applications.

Note: Except MMPLAY which requires a VGA card, all other applications require at least
an EGA card.

Obtaining Latest Information
The README file on the diskette labeled Audio Card Installation Disk #1 contains the latest
information and changes not available at the time of printing. Please read the file before you
continue. To view the file, insert the diskette in your disk drive and type README.

Making a Backup
If you have not made a backup copy of the original diskettes that come with your package,
you should do so before installing the software in your system. Store your original diskettes
in a safe place.
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7. Align the card’s gold-stripped connector with the expansion slot and gently lower the
card into the free slot as shown in Figure 2.1. .

8-bit slot
16-bit slot

Figure 2.1: Installing the Audio Card.

8. Secure the card to the expansion slot with the screw you removed from the metal plate.
9. Connect speakers to your card's audio output connector (see Figure 3.1).

Note: [f your package comes with a CD-ROM drive, you should install it before
replacing the cover. Refer to your CO-ROM Drive User's Guide for installation
instructions.

10. Replace the cover of your system and turn it on.
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H Chapter 2 Installing the Audio Card

This chapter guides you through the process of installing the audio card in your system. It
also explains how to run the test program to ensure the card has been installed properly.

Checking the Hardware Settings

Before you install the card in your system, you should take note of the following factory
default settings on the card:

Audio Interface

Base I/O address : 220H
DMA channel 1
Interrupt . 5
Joystick Port :  Enabled

You need to change the factory default settings of your audio card if:
O Hardware conflict occurs between your audio card and another peripheral card.
O Joystick/Game Port is already in use.

If you need to change those settings, you should do so before installing the card in your
system {see Appendix C on how to change the settings).

Installing the Card

Installing the audio card in your system is simple. However, please follow the instructions
carefully before instailing the card.

To install the card:

1.
2,
3.

4

Turn off your system and all peripheral devices.

Leave the powercable connected to the grounded outlet so that your systemis grounded.
Touch a metal plate on your system to ground yourself and discharge any static
electricity that might damage the card’s components.

Remove the cover from your system.

Find a free 16-bit expansion slot in your system.

Remove the metal plate from the siot you have chosen and put the screw aside.
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Testing the Installation
Once you have installed the card, run the test program TEST-SBP to make sure the card has
been installed properly. This program checks the base /O address, interrupt, and DMA
channel used bythe card, and then displays a menu to let you test the card’s sound and music
output.

To run the test program:

1. Insert Audio Card Installation Disk #1 into your disk drive,
2. CHange to the drive containing the disk.

3. Type TEST-SBP and press <Enter>.

4. Follow the instructions on the screen to complete the test.

I the test program stops or displays an error message when it is checking the card's base
/O address, interrupt, and DMA channel, it may be due to a conflict between the audio card
and another peripheral card. To resolve the conflict, you have to change the jumper settings
on the audio card. {See Appendix C on how to change the settings and Appendix E on how
to resolve the conflicts.)

Sometimes, hardware conflicts will hang the test program. To prevent that from happening,
you can use the /m switch. The /m switch changes the way the test program operates.
Normally, the test program checks each possible setting automatically. When you use the
/m switch, the test program prompts you to enter the settings of the card. To use the/m switch,
type TEST-SBP /m at the DOS prompt and press <Enter>.

If there is no sound output during the test, check the following:

1. Speakers are connected to the card’s audio output connector.

2. Volume control knob is set at mid-range.

3. No hardware conflicts between the audio card and another peripheral card.

Caution: The built-in stereo power amplifier has a maximum output power of four watts
per channel for four ohm speakers and two watts per channel for eight ohm
speakers. Do not play at maximum if your speakers cannot handle this power.

Instailing the Software
After testing your audio card, you can install the software. Several DOS and Windows
applications are provided with the package that comes with your audio card. (For a detailed
description of the applications provided, refer to your audio card's User Reference Manual.)
If you have Windows 3.1 and have not installed it, it is advisable that you install it before
installing the software.

To install the software:

1. Insert Audio Card Installation Disk #1 into your disk drive.

2. Change to the drive containing the disk.

3. Type INSTALL and press <Enter>.

4. Follow the instructions on the screen to complete the installation.

The installation program allows you lo add a command to the WIN.INI file to run
WINSETUP.EXE. The program automatically sets up the card's audio drivers and Windows
applications wh_en you run Windows the next time.

If you choose not to add the command to the WIN.INI file, you can set up the card's audio
drivers and Windows applications yourself by running WINSETUP.EXE (see Appendix D).
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B Chapter 3 Connecting External
Devices

This chapter describes the various devices such as speakers, microphone, joystick, and soon
that can be connected to your audio card (see Figure 3.1).

CASSETTE TAPE AND
Uﬂ‘;‘ CO PLAYERS, ote,

|
A

= Vs

SPEAKENS

Figure 3.1: Connecting external devices to the audio card.

Installing CD-ROM Drive

* The audio card has a built-in CD-ROM drive interface that can be connected to an internal or
external CD-ROM drive. Detailed installation instructions and the necessary cables are
provided when you purchase the drive.

Joystick/MIDI Port

The joystick porton the audio card is identical to that on a standard PC game control adapter
or game |/O port. You can connect any analog joystick with a 15-pin D-sub connector to it.
Italso works well with any application that is compatible with the standard PC joystick. To
use two joysticks, you need a Y-cable.

Ifthere is a game card in your'system, it will conflict with the joystick port on your audio card.
To avoid the conflict, remove either the game card or disable the joystick port on your audio
card by removing the jumper block from JP4 (see Appendix C).
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MiIDE Kit
To make use of the joystick's MID! function, you need a MIDI Kit. The Kit contains a MIDI
adapter with a joystick port so that you can plugin a joystick and connect a MIDl instrument
simultaneously. The Kit also comes with a sequenting software that allows you to record,
playback, and edit MIDI files.

Internal Speaker
It is possible to redirect the PC sounds that normally come from the PC speakers to the
external speakers connected to the audio card. To do that:

1. Locate the PC speaker connection on the motherboard.
. Remove the speaker connection from the motherboard.
3. From the motherboard, connect a wire from the +5Vdc pin on the speaker connector to
pin 1 of jumper JP1 on the card (see Appendix C).
4. Connect another wire from the data-out pin on the motherboard speaker to pin 2 of JP1
on the card {see Appendix C}.

Note: You may need an experienced PC technician or the help of your dealer.



309

B Appendix A General Specifications

FM stereo music synthesizer producing 11 voices with 4 operators, 20 voices

with 2 operators.

Built-in 4 watts stereo power amplifier that can drive the headphones or

speakers.

Stereo digitized audio playback capability

O Playsbackallkinds of digitized sounds such as speech, music and special effects through

the two 8-bit Digital-to-Analog Converters {DACs).
{0 Variable sampling rate from 4 kHz to 44.1 kHz.
O Hardware ADPCM decompression {2:1, 3:1, and 4:1).
0 DMA or CPU transfer mode.

Stereo digitized audio record capability

0 Digitizes and records any kind of sound through the microphone, line-in, and CD-audio.

0 Sampling rate from 4 kHz to 44.1 kHz {(mono) or 11 kHz to 22.05 kHz {stereo).
0 DMA or CPU transfer mode.

Built-in Digital/Analog Mixer
O Software programmable digital/analog mixer.

O Mixes stereo DAC, FM music, CD-audio, Line-In, Microphone input, and Master Volume

during playback.

Built-in Microphone Jack and Amplifier
O Automatic Gain Control that automatically adjusts sound input level.

Built-in Master Volume Control

Software Selectable Sound Input
0 Microphone input {mono}

0 Lineinput {(mono or stereo)

O CD-audio {mono or stereo}

CD-ROM Drive Interface.
O Built-in interface for CD-ROM drive.

Joystick Port
(J Built-in standard Game IO port for PC analog joystick.

MIDI Interface
0 Built-in MID! interface for connection to MIDI instruments or keyboards.
J 64-byte FIFO buffer for high speed transfer.



B Appendix B Hardware Information

This appendix provides you with the hardware information on the /O addresses, interrupt
line, and DMA channel used by the audio card. It also provides the information you need to
resolve conflicts between the audio card and other peripheral cards.

/O Addresses
1/O addresses are used by the audio card, Game Port, and FM Music Synthesizer for data
transfer. Only the /O addresses of the audio card can be selected. The /O address for the
Game Port ranges from 220H to 207H and FM Music Synthesizer from 388H to 389H.

The audio card occupies 20 consecutive addresses from the base I/O address 220H or 240H.
The factory defaultis 220H. The following table shows the base I/Q addresses of the audio
card and its }/O address ranges.

Audio Interface
Base I/O Address I/0 Address Range
220H {(default) 220H to 233H
240H 240H to 253H

~
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Interrupt Lines
The factory default interrupt setting for the audio card is interrupt 5. The following table
shows the interrupt assignments for the PC.

Interrupt Description
IRQ O System Timér
IRQ1 Keyboard
IRQ2 Second interrupt controller. Free if not used by
adapter or software.

IRQ3 Free or (COM Port 2)
IRQ 4 COM Port 1
IRQ 5 Audio Card
IRQ 6 Diskette Controller

) IRQ7 Free
IRQ 10 Free

DMA Channels

The factory default DMA channel setting for the audio card is DMA channel 1. The following
table shows the DMA channel assignments for the PC.

DMA Channel Description
DMA Channel 0 Free

DMA Channe! 1 Audio Card

DMA Channel 2 Diskette Controller
DMA Channel 3 Free

Audio-in Pin Assignments

PC Speaker Connector {JP1}
Pin Signal 110
1 +5V IN
2 Spk IN

Audio CD Connector {J2}
Pin Signal /0
1 Ground IN
2 CD Left Channel IN
3 Ground IN
4 CD Right Channel IN
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Audio Extension Pin Assignments

Connector JP2

Pin Description

1 MICR Mic input: Right channel. Input ranges
from 0.004 to 0.7 V rms.

2 MICGEN Mic input: Ground

3 MiCL Mic input: Left channel. Input ranges
from 0.004 to 0.7 V rms.

4 SPKGND Speaker output: Ground

5 SPKR Speaker output: Right channel.
Maximum output voltage is 3V rms at
4 ohms.

6 SPKL Speaker output: Left channel. Maximum
output voltage is 3 V rms at 4 ohms.

7 SPKRL Speaker output return signal: Left
channel.

8 SPKRR Speaker output return signal: Right
channel.

Connector JP3

Pin Description

1 SPKR Speaker output: Right channel.
Maximum output voltage is 3 V rms at
4 ohms

2 SPKRR Speaker output return signal: Right
channel.
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® Appendix C Changing Hardware
Settings

This appendix shows you how to change the configuration of the Jumpers on the card and
tun SET-ENV.EXE, a program that allows you to update the BLASTER environment whenyou
change the settings of your card. We strongly suggest, however, you avoid changing the
card's hardware settings because many applications are designed to work with those
settings.

Changing Configuration of Jumpers

To change the jumpers' configuration:

1. Turn off your computer and all other peripheral devices.

2. Remove the system's cover and card from your system.

3. Select the settings for the card by placing the jumper block on the desired pair of pins.
A jumper block is a removable plastic hood that fits over a pair of pins.

The following sections show you how to change the jumper settings of your audio card. The
location of each jumper is shown in Figure C-1.

Share DMA Jumper | Interrupt
[ Default - Non-share Defauit l’xﬁ&“ |
VA T

|
.|
\
Rt
i

deg 1§

1 \ 1 ‘¥\/f
TR umgers | ot Whan changiog OMA
(DRQ1 & DACK1}| jumpers must be moved to the

Figure C-1: The location of Jumpers on the audio card.
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Changing the |/O Address
The IO (input/output) address is the address used by your computer’s microprocessor to

distinguish this audio card from other peripheral devices in your system when sending or
receiving data. Two base /O addresses are available: 220 hex (factory default setting) and
240 hex. To change the base I/0 address, place the jumper block on the pins labeled 22X for -
base |/O address 220 hex and 24X for base |/O address 240 hex (see Figure C-2).

JP13 JP14
my | o
mfl | w
X x
] X

Figure C-2: The default base I/O address setting.

Changing the IRQ Line
The IRQ{interrupt) lineis the signalline your audio card uses to notify your computer's central

processor that it wants to send or receive data for processing. Four interrupts are available:
2, 5 (factory default setting), 7, and 10. To change the interrupt, place the jumper block on
the pins labeled IRQ2 for interrupt 2, IRQS for interrupt 5, IRQ7 for interrupt 7, and IRQ10 for

interrupt 10 (see Figure C-3).

JP21 JP20 JP19 JP18

RQ2 | m
IRQ5
IRQ7
1RQ10

Figure C-3: The default interrupt setting.
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Changing the DMA Channel

The DMA (direct memory access) channel is the signal line your audio card uses for data
transfer directly to the system memory. Three DMA channels are available: 0, 1 (factory
default setting}, and 3. The DMA channel is controlled by two jumpers, one for the DRQ
setting and the other for the DACK setting. Both settings must be the same. To change the
DMA channel, place the jumper block on the pins labeled DRQ0 and DACKO for DMA
channel 0, DRQ1 and DACK1 for DMA channe! 1, and DRQ3 and DACK3 for DMA channel 3
(see Figure C-4).

JP5  JP6  JP7 JP15  JP16 JP17
NN W m R} N
WEpy . LRI
o ~— o o > o
g & 2 S 5 3
5 58 5 3 3 %

Figure C-4: The defauit DMA channel setting.

This audio card can share the DMA channel with another peripheral device. Sharing is
controlled by the DMACTL pins. The factory default setting prevents the sharing of DMA
channel with another peripheral device. To enable this card to share its DMA channel, place
the jumper block on pins 2-3 of jumper JP11 (see Figure C-5).

JP11 1
ll | | l ||
DMACTL

Figure C-5: Jumper JP11 setting for DMA sharing.

Running SET-ENV
When you change the hardware settings of the eard, you need to update the BLASTER
environment string in the AUTOEXEC.BAT file with the new hardware settings. SET-ENV is
program that allows you to update the BLASTER environment.

To run SET-ENV:

1. Enter SET-ENV from the \SBPRO directory.
2. Press <Enten.

3. Follow the instructions on the screen.

When prompted to select the I/0 address, interrupt, and DMA channel, you should select the
ones that match those on the card. Remember to reboot your system for the changes to take
effect..

Ifthe program reports an errorwhile you are selecting the seitings, it mightbe due to-a conflict
between the audio card and another peripheral card. To resolve the conflict, you need to
change the settings of your audio card or the peripheral card {see the section "Changing
Configuration of Jumpers™ in this Appendix).
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B Appendix D Running WINSETUP

The program WINSETUP allows you to set up the card's audio drivers and Windows

applications.

To run WINSETUP:

1.

el ol

Choose run from the File menu in the Program Manager.
The Run dialog box similar to Figure D-1 appears.

LCommand Line: G
[C:\SBPRO\WINSETUP.EXE | . Cancel |

Yoy S K ry

[J Run Minimized Biowse...:

Figure D-1: The Run dialog box.

Type C\SBPRO\WINSETUP in the Command Line text box.

Choose OK.

Follow the instructions on the screen to complete the installation process.
Restart Windows for the changes to take effect.
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N Appendix E Troubleshooting

This appendix provides some tips and strategies for some of the problems you might
encounter with the audio card either during installation or normal use.

Problems in DOS

Problem
Cause

Solution

Problem

Cause
Solution

Sound or/and Blaster environment string could not be found.

The command to set up the Sound or/and Blaster environment may not be
inciuded in the AUTOEXEC.BAT file.

The Sound environment specifies the directory location of the audio card
while Blaster environment specifies the I/0 address, interrupt, and DMA
channel settings of the audio card. Both environment strings need to be set
up inthe DOS environment, When you install the audio card's software, the
commands to set up the environment are automatically added to the
AUTOEXEC.BAT file so that Bothi environment strings are setup whenever
your system is started or restarted. Whenever changes to the environment
strings are made, it is advisable that the changes are reflected in the
AUTOEXEC.BAT file. The sound environment is SOUND=C\SBPRO while
the Blaster environment is BLASTER=A22015 D1 T4.

Toaddthe commandto setupthe Sound environmentinthe AUTOEXEC.BAT
file, use a text editor such as MS-DOS Editor. To add the command to set
up the Blaster environment in the AUTOEXEC.BAT file, type SET-ENV at
the\SBPRO directory. Remember to reboot the system for the new settings
to take effect.

Some third party software report an error when detecting the /0, interrupt,
or OMA channel setting.

These software do not support the Blaster environment string.

You need to reconfigure the three drivers-CT-VOICE.DRV, SBFMDRV.COM
and ORGAN.DRV-to ensure that the hard-coded settings an the drivers
correspond with the ones on the card.

To reconfigure SBFMDRV.COM's I/Q setting:

1. Change to \SBPRO directory.

2. Type INST-DRV.

3. Specify the hardware settings according to the ones on the card.
4. Press <Enter>,
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To reconfigure CT-VOICE.DRV's and ORGAN.DRV 's |/0, interrupt, or DMA
channel setting:

1. Change to \SBPRO directory.

2. Type INST-DRV DRV.

3. Specify the hardware settings according to the ones on the card.

4, Press <Enter>.

Problems in Windows

Problem : No sound when running some Windows applications.
Cause :  One or more of the sound drivers may not be included in the SYSTEM.INI
file.
Solution : Check the SYSTEM.INI file by following the steps below:
1. Choose RUN from the File menu in Program Manager.
2. Type SYSEDIT in the Command Line text box and choose OK.
You should see the following:
[drivers}
timer=timer.drv
midimapper=midimap.drv
Aux=sbpaux.drv
MiDI=sbp2fm.drv
Wave=sbpsnd.drv
MiDI1=sbpsnd.drv

[sndblst.drv]

port=220 N
int=5

dmachannel=1

It one or more of the drivers are missing, run WINSETUP by following the

steps below:

1. Choose Run from the File menu in the File Manager.

2. Type CASBPROMWINSETUP in the Command Line text box.

3. Choose OK.

4. Follow the instructions on the screen to complete the installation
process.
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Problems with the Joystick

Problem : Joystickis not working.

Cause :  Thejoystick port on the audio card conflicts with the existing joystick port
in your system.

Solution :  Remove either the additional joystick in your system or remove the jumper
block from JP4 to disable the joystick port on the card.

Problem : Joystick is working erratically in some programs.

Cause :  The CPU speed of your system is too fast.

Solution : Some applications depend on the CPU timing to calculate the joystick
position. One solution is to reduce the speed of your system.

Problems with Sound

Problem : Background noise from speakers or headphones.

Cause :  Thenoise fromthe computer power supply may be picked up and amplified
1o an audible level when the power amplifier is set at a high level.

Solution : Lower the level of the volume. If a louder volume is desired, try to amplify
the sound using an external amplifier.

Problem : No sound.

Cause :  Audio equipment is not connected properly or the volume is not adjusted
to an audible level.
Solution :  Checktosee thatyour speakers or headphones are connected to the correct

connector on the audio card and the volume control knob is set to mid-
range. If you are using powered speakers, make sure that your speakers are
plugged into an AC outlet and the speakers are turned on.

Resoiving Hardware Conflicts
Hardware conflicts occur when two or more peripheral devices contend for the same signal
lines or channels. Conflicts between the audio card and another peripheral device might be
due to the settings of the I/O address, interrupt, or DMA channel.

The audio card's factory default settings are:

Base I/0 address : 220H
Interrupt : 5
DMA channel 01

To resolve hardware conflicts:

1. Change the hardware settings of the audio or peripheral card in your system if the
peripheral card is using the audio card’s setting. {See Appendix B for the available
settings on the audio card and Appendix C on how to change the hardware settings of
the audio card.)

2. Ifyou are unsure of the settings of the peripheral cards, you can isofate the source of the
problem by temporarily removing all cards except the audio card and other essential
cards such as disk controller. After that, add the card back one at a time until the card
that is causing the conflict is found.
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B Appendix F Technical Support

We are committed to giving you the best product as well as technical support. When you call,
fax or write, please have the following information;

Q Port address used by your card.

O Error message on the screen and how it came about.

O Information on the adapter card that confiicts with your card.

Inside U.S.A., Canada and South America, contact:

CREATIVE LABS, INC. Technical Support
1523 Cimarron Plaza,
Stillwater, OK 74075.

US.A.
W@ : (4057426622
[E)  :  (405) 7426633

@ © (408) 428 6660

Operating Hours {Central Time)

Mon-Thu : 9:00 am-9:00 pm
Fri ¢ 9:00 am-3:00 pm
Sat : 9:00 am-9:00 pm
Sun : 12:00 pm-9:00 pm

Public Holidays :  Close

Outside USA, Canada and South America, contact:

CREATIVE TECHNOLOGY LTD Technical Support
67 Ayer Rajah Crescent,

#03-18,

Singapore 0513.

. (65) 870 0433
Da) :  (65)7730353
@, . (651776 2423

Operating Hours (Singapore Time)
Mon-Fri : 9:00 am-6:00 pm
Sat : 9:00 am-1:00 pm
Sun & Public Holidays : Close
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