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ABSTRACT

The +thesis is concerned with ¢glass—-hreak detector,in
principle of analysis with digital by convert anslog signal to
digital signal, That bring parameter save to be tenmplate to
separate with new signal. The stored dates are analyed by using
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¥ APPENDIX

I

% AMDF PITCH ESTIMATICN VER. 1

% compute a pitch estimate from one

¥ are stored

% to be stored

INIT

LOOP-—-1

TALS
ADDH
SACL
SACH
LACK

SACL

LANK

LACK

SACL

suB
SACL
ZAC
SACL
SACH

LARK

in a table in internal

in external RAM acess

B1G-NUM-L,0
B1G-NUM-H,0
MIN-AMDF-L,0
MIN-AMDF-H,0Q
#60

NUM-PITCHS.0

ARO#P-TBL-ADDR

#S-ADDR

S-PTR, 0

¥4 AR0,0

ST-PTR,0

AMDF-L,0

AMDF-H,0

v
]

.
9

]
$

out. of 60 values witch
RAM. Assumes voice data

ed using TBILR

MIN-AMDF maintain min AMDF
value,initittosomething
large

Num-Pitchs is loop counter

ARO points to pitch table

Initialize pointer to voice

data sln_ and sCn-T._

Compute pointer to sin-T_.

by subtracting away crrent
pitch

Initialize accumulated AMDF

value

ARO, #NUM-SAMPLES;ARO is loop counter



L.OOP-2

ZALS
TBLR
ADD

SACL
ZALS
TBLR
ADD

SACL

ZALS
SUB
ARS
ADD
ADD
SACL
SACH
MAR
BNATZ
ZALS
ADDH
SUB
SUé
BLZ
ZALS
ADDH
SACL
SACH
ZALS

SACL

S-PTR,0

S

THREE, O
S-PTR,0
ST-PTR,O ~
ST
THREE, O

ST-PTR, 0

AMDF-L,0
AMDF-H, 15
AMDF-L,0
AMDF--H,0
*¥-¢ARIL
LOOP-2
MIN-AMDF-L,0
MIN-AMDF-H,0
AMDF-L,0
AMDF-H, 15
SAME
AMDF-L,0
AMDF-H,0
MIN-AMDF-L,0
MIN-AMDF-H,0
¥, AR0,0

T,0

87

tLoad ACC w/ pointer to sinJd
tRead sinJ

iUpdate pointer skipping
{three voice samples

iDo same w/ sln-T.]

$Compute /slnJd-sin-T1/

iUpdate AMdf value

iIf not finished w/ current
H pitch value,loop
{Compare current AMDF value

t with previous minimum

s I f current is larger, loop
H to next pitch value
$1f current AMDF is smaller

{ make it the new minimum

{Save the nitch value



SAME MAR

ZALS

SUB

SACL

BGEZ

88

*¥+¢ARO {Loop to mext pitch value
NUM-PITCHS,0

ONE, 0

NUM-PITCHS,0

LoOP-1

F R HOREREEE R 0E RO RO R R R

¥ APPENDIX 11

¥ PITCH PREDICTION COEFFICIENT VER. 1

*

% Compute the pitch precition coeffient. Assumes voice is stored

¥ in external RAM access using TBLR

INIT ZAC

SACL

SACH

SACL

SACH

LACK

SACL

SUB

SACL

LACK

1.OOP ZALS

TBLR

ADD

SACL

iInitialize numerator and
NUM-L.0 { denéminator
NUM-H,0
DEN-L,0
DEN-H, 0
#S—-ADDR {Initialize pointer to sin._
S~PTR,0 i and s[n-T]
T,0
ST-PTR,0

ARQ, #N tInitialize loop counter ARO

S~PTR
S iRead sinl
ONE, O

S-PTR,O0



i 4

ZALS

TBLR

ADD

SACL

ZALS

ADDH

LT

MPY

APAC

SACL

SACH

ZALS

ADDH

MPY

APAC

SACL

SACH

MAR

BNAZ

CALL

ZACH

SACH

ST-PTR, 0
ST

ONE
ST~PTR
NUM-1L,0
NUM-H.0

ST

NUM-L,0
NUM-H,0
DEN-L, O
DEN-H,0

ST

DEN-L, 0
DEN-H,0
*¥-+ARO
LOOP
DIVIDE
QUOTIENT

ALPHA.

tRead

sin-T1

tUpdate numerator

tUpdate denominator

tPerform divide
$ a subroutine

iStore result

in

89
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APPENDIX 111

COMBINED 1ST RESIDUAL AND AAUTOCORRELATION COMPUTATION

Computes 5 autocorrelation values along with the lst residual
direct from the voice signal. Assumes that voice is staored in

external RAM and that it is accessed using TBILR

INIT LACK #5-ADDR tInitialize pointers to voice
SACL S-PTR,0 i data
SuUB T,0
SACL ST-PTR,O
LACK #N iInitialize main loop counter
SACL COUNT, O
LARK ARO «#R—-ADDR
LACK AR1,#ORDER
L.oop-4 SACL *+, ARO iInitialize autocorrelation
MAR #-4ARI { value to zero
BNAC LooP-4
L.OOP-1 ZALS $S-PTR,0
TBLR S sRead sind
SUB ONE, O
SACL $-PTR, 0
LT ALPHA
ZALS ST-PTR,0
TBLR ST tRead sCn-TI1
SUB ONE, O

SACL ST-PTR,0
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ZALS S jCompute ellnl = sinl- sCn-T1

MPY ST

SPAC tPlace ellnl value on a First-in

LARK ARO,#e—~ADDR § First-out, stack which retains

SACL ¥,04AR0 { five most previous residual

LT ¥, ARO y values

LARK #ORDER 1Set. up loop to compute

SACIL COR-COUNT.0 3§ correlation values

LARK ARt # -ADDR jUpdate, RO though R4 values
LOOP--2 ZALS #¥+,AR1,0

ADDR *¥-4yAR1,0

MPY *-,AR1,0

APAC

SACL *¥+,AR1,0

SACH ¥+,AR1,0

ZALS COR~COUNT.0

SUB ONE

SACL COR-COUNT, 0

BNEZ LOOP~2

LARK ARO,#ed4—~ADDRjReorder values in the residual

LARK AR1,#0ORDER § FIFO
LOOP-3 DMDV #-4yAR0,0

MAR ¥-4ARL

BNAC LOOP-3

ZALS COUNT, O {Update loop counter

SUB ONE, O

SACL COUNT,O

BNEZ LooP-1 {Re-do loop



¥ APPENDIX

v

¥ LEROUX-GUEGUEN FOR COMPUTING LPC

LPC-INIT

INIT-LP-1t

INIT-LP-2

LACK

SACL

LARK

LARK

ZALS

SACH

MAR

ZALS

SuB

SACL

BNEZ

LACK

SACL

LARK

LARK

ZALS

SACL

MAR

ZALS

SACL

BNFEZ

#4

INIT-COUNTER, O

ARO, #ADDR-RO

AR1, #ADDR-EO

¥+, ARO
*+,AR1

¥+, ARO0O,
INIT-COUNTER
ONE, 0
INIT-COUNTER

INIT-LP-1

#3
INIT-COUNTER
ARO, #ADDR-R1

AR1,#ADDR-E-1

¥+, ARO
¥+,AR1,0

¥+, ARO
INIT-COUNTER
INTT-COUNTER,O

INIT-LP-2
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PARCOR COEFFIENTS

{Set up pointer to transfer
{ autocorrelation values to
¢t init recursion

sPoint to RLOO

{Point ko e [0]

{Auto correlation are douhbhle
$ word (use upper word only)

§ Skip a word

t Load the other three autoco.
$ values

jAux registers pointed to data

$Skip word for doble word

H autocorralation
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INIT-PTRS LARK ARO, #ADDR E~ARRAY ilInit pointer to
SAR AROy E-ARRAY-START i e " C[~p+n+2]
LARK ARO, #ADDR~kO
SAR ARO, K-PTR
LARK #7 tInit number of interations
SACL NUM-1TERATIONS ,0
LARK ARO, #ADDR-ENO iInit pointer to e  [01
SAR ARO, ENO-PTR
LARK ARO, #ADDR-ENI iInit pointer to e [n+td
SAR ARO, EN1-PTR
LG-REC LAR ARO,EN1-PTR
ZALS #+, ARO
SACL NUMERATOR
SAR ARO, ENT-PTR
LAR ARO, FNO-PTR
ZALS %-, ARO
SACL DENOMINATOR
CALA DIVIDE
ZALS QUOTIENT
LAR ARO, K-PTR
SACL %,AR0,0
LT %+, ARO
SAR ARO, K-PTR
LARK ARO, #ADDR-E-END iInit pointers for from
LAR AR1, E-ARRAY-START 1} data
SAR AR1, CROSS-PTR

LARK AR1, #ADDR-SCR-END ;Init ptr to put away data



LG LOOP

TERLP

ZALS

BEZ

SACL

ZALS

LAR

MPY

SPAC

SAR

LAR

SACL

SAR

ZALS

SUB

SACL

BNEZ

ZALS

SACL

LARK

LARK

BALS

SACL

ZALS

SLB

SACL

BNEZ

AR1, TO-PTR

NUM-ITERATIONS

DONE
LG-COUNTER
¥+,AR0, O :e(“'tij accumulator

ARl, CROSS5-PTR

%+, AR! tk[nde " [n+l-id

AR1, CROSS-PTR
AR1, TO-PTR
¥+,AR1,0

ARt, TO-PTR
LG-COUNTER

ONE
LG-COUNTER,O

LG-L0OP

NUM-ITERATIONS
LG-COUNTER,O

ARO . #ADDR~-E-END

*+,ARL,0
*+4AR0,0
LG-COUNTER
ONE
LG-COUNTER, O

TFR-LP
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ZALS
SUB
SACL
LAR
MAR

SAR

¥ APPENDIX V

NUM-I1TERATIONS

ONE, 0O

NUM-ITERATIONS,O

ARO,E-ARRAY-START

¥+, ARO

ARO, E-ARRAY-START

LG-REC

¥ PREDITIVE QUANTIZER LOOP VER.!

95

* Assumes voice data as well as the pitch predictor state space

¥ is stored in external RAM.The pitch predictor state space

¥ kept in 8 circular buffer whitch is sccessed using TBLR and

¥ TBLW

INIT

LOOP-1

ZALS

SACL

ZALS

SACL

LARK

LARK

ZAC

NyO
COUNTER, O
#S-ADDR, O

S-PTTR

ARO,#A-ADDR

AR1,#E1-ADDR

{Initialize loop counter
{Initialize pointer to

H incoming voice

§ARO points to preditor
$ coefficients
$AR!1 points to spectral

i filter state space



LOOP-2

DIFF-POS

LT

MPY

LTD

MPY

BANZ

APAC

SACH

ZAC

LT

MPY

APAC

SACH

ZALS

TBLR

ADD

SACL

ZALS

SUB

SUB

BGEZ

ZAC

SACL

LT

MPYK

APAC

LACK

¥+, AR1

¥+, ARO

¥++AR1
#*+, ARO

LGOP-2

Y:0

ALPHA

RT

X,0
S-PTR,0
S

ONE,.O

S-PTR,0

DIFF-POS

MINUS-1

UPDATE

ONE

t{Compute spectral preditor

{Y contains spectral pradictor

{Compute piteh predition

1X contains pitch prediction

sSubtract two predictions from

s input voice

tQuant ize residual, if neg.
i transmit zero
1Scale variance of quantized

~

i residual

$If residual is positive,
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l

UPDATE

OUTPUT-R

INPUT-R

SACL

ZALS

ADD

SACH

ADD

SACH

ZALS
ADD
SACL
SUB
BLZ
LACK
SACL
ZALS

TBLW

ZALS
ADD
SACL
SUB
BLZ
LACK

SACL

ZALS

TBLR

R-OUT-PTR, 0
ONE, O
R-0UT-PTR, O
R-BOTTOM, 0
OUTPUT-R

#ADDR-RBUF

R-OUT~PTR,0

R

R-IN-PTR, 0
ONE, O
R-IN-PTR,O0
R-BOTTOM, 0
INPUT-R
#ADDR-RBUF

R-IN-PTR,0

R-IN-PTR,O0

RT

97

ttransmit one

jCompute spectral prediction

i filter state variable

$Compute pitch predictor state
{ wvariable and store it
jCompute pointer into cicular

H huffer for storing data

t{1f at end of buffer,point

$ back to beginning

{Compute pointer into circular

{ buffer for retrieving data
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ZALS COUNTER, O
SUB ONE

SACH COUNTER,O
BNEZ LOOP-1

% APPENDIX 1IX

¥ RECEIVER LOOP

*

* Assumes residual input is packed in 16-bit words in external

¥ RAM. It is accessed wusing TBLR. Synthesized is stored in a

*

circular buffer in external RAM. This buffer is accessed via

% the external 1/0 ports.

INIT LACK #N {Initialize a loop counter
SACL COUNTER, O
LACK #D-IN-ADDR iInitialize pointer to input
SACL D-IN~-PTR,0 H residual
ZALS FOUR
SACL ACCESS-CTR-WD,03 Initialize external memory
CALL EXT-MEM-INIT § interface for read/write mode
ZAC iInitialize counter for parallel
SACL BYTE-COUNTER § +to serial conversion of input

§ residual



LOOP-1

SHIFT

ZALS

BNEZ

ZALS

TBLR

ADD

SACL

LACK

SACL

ZALS

SACL

SACH

ZALS

SUB

SACL

LT

MPY

ZAC

APAC

ADD

SACH

ADD

SACH

ouUT

LARK

LARK

LT

MPY

99

BYTE-COUNTER j0Obtain quantized input residual
SHIFT t from 16-hit residual word
D-IN-PTR

RESIDUAL-BYTE, O

ONE, O

D-IN-PTR

#16

BYTE-COUNTER,O

RESIDUAL-BYTE, ljCurrent residual value is
RESIDUAL-BYTE, O3 high order bit of

P,0 t residual-byte
BYTE-COUNTER, O

ONE, 0

BYTE-COUNTER,0

Q tjscale varisnce of residual

D .

Y,0 jAdd in spectral prediction
E,O i put resualt on spectral pred.
X,0 1 filler state space

S-HAT, O {Store reconstructed voice in

S~HAT, RAM-PORT-ljcircular buffer

ARO,#A-ADDR ;Compute next spectral prediction
ARt, #E-ADDR; wvalue

¥-,ARI

*"", ARO



ZAC

LTD

MPY

BNAC

SACH

IN

LT

MPY

ZAC

APAC

SACH

ZALS

SUB

SACL

BNEZ

#-4AR1
¥-4ARO

LoOP-2

ST-HAT
ALPHA

ST-HAT

X,0

100

$ Compute next pitch predictoin

COUNTER, 0

ONE, 0

COUNTER, O

LOOP-1

EE e ey S e P e P P P S PR RS RS F LIRSS SRS S TS 2

% APPENDIX X

¥ A/D D/A SERVICE ROUTINE

% INTERUPT FROM A/D CLOCK

* A/D PORTION

AD IN

ZALS

SN, ADC

INVOKED BY

s Input voice form ADC redister

$Pre-emphasis



¥

* D/A Portion

¥

LT

MPYK

SPAC

SACL

ZALS

TRLW

ZALS

TBLR

ADD

SACL

ZALS

MPYK

APAC

OLDSN

PRE~FAC

TEMP, O
S-IN-PTR,0
TEMP

ONE.O
S-IN-PTR, 0
SN, 0O

OLDSN

$-0UT-PTR-1,0

YN

ONE, O
§-0UT-PTR-1,0
YN

0LD SHATN

PRC-FAC

{0t

1Store preemphasis voicetemp.
tLoad pointer o inpubt voice buffer
iWrite out preemphasized voive in

H huffer increment pointer

{ Delay sinl

tRetrieve pntr.to oubkput voice
H huffer

{Real in processed voice sample
$ Increment pointer

{Re—~store pointer

tDo De-emphasis
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SACL 0LD SHATN,O tDelay output voice sample
ouT OLD-SHATN,DAC jQOutput voice sample
*
* Check for end of buffer. If the end, switch speech buffers

¥ this is done by switching pointer

ZALS S-PTR-1,0 ;Check for end of data

SuUB S-OUT-END,O

BGZ DONE

ZALS S-0UT-PTR-1 iToggle hit 8, switching form pade
XOR H, 100 t-=—->5 to F

SACL S-0UT-PTR-1,0

ZALS S-0UT-PTR-1,0

XOR H, 100 ;

SACL S-AT-PTR-1,0

DONE RET t Return form interrupt
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#include

#include

#include

#include

#include

#include

#include

#include

#include

#include

#finclude

tinclude

#tdef ine

#tdef tne

ftdef ine

##def ine

#def ine

#def ine

Uint far

{graphics.h>
{stdio.h>
<{stdlib.h>
{string.h>
<alloc.h>
<(bios.h>
{conio.h>
{ctype.h>
{dos.h>
{fcntl.h>
<{io.h>

<{math.h>

p 512
Y 120
Yy 455

shift 64

Uint unsigned

Uchar unsigned char

¥MemoryUint(long)}

float far ¥MemoryFlt(long)}i

Uchar far *¥MewmoryUch(long)}

char

void

void

char

Uint far

¥Memory(long,int)

Clearbuff(char¥, int);

LoadSound{void)}

*¥GetSound(void)}

¥GetMag(void)
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Uint far *¥GetDat (void)}

void OpenGraphic(void)}
void DisPlay()}
void PlotGraph(void)i
void TranferDatalvoid)i
int MovePade(void)}
j void fft(ink)y

void magnitude(void)}
void Magnitude(void)}
void sort(int, int)}
void Compare(void)}
int CheckKey;void)i
int Key(void)}
void scale(void)}
void flamel(void);
void flame2(void)}

r int music(Uint)}

,
float ¥xr,¥xi}
long N,start,end,count ,MaxBuffi

Uitnt far ¥mad,¥freq,.¥FirstMag,¥SecondMag;

int LeftT = 60, Top= 200,RigthDown = 62+p+4,Down=460}

int leftT = 60, +top= 20 .rigthdown 62+p+4,down=1503%

|

t Uchar far #Dataj
union {

' int keyi

char chi{21}%

Jcheck?$
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/¥EEERER Main program for control and display main manu. ¥EEEEE/

void main(void)

{

char keys

fnt t,x=10, y=5

textcolor(11);

do

{
clrscr(}}
gotoxy(x-5,y)}
gotoxy(x,y+1)}
gotoxy(x,y+2)}
gotoxy(x,y+3)}
gotoxy(x,y+4)

gotoxy(x-5,y+5)}

cprintf ("MAIN MENU");

cprintf¢" 0 ~> Exit.")y

cprintf(” 1 -> Sound record form ADC.");
cprintf(" 2 => PlotGraph.")}

cprintf(" 3 -> Compare magnitude.")}
cprintf("Select number...")}

switch(key=CheckKey(})

{
case "1':
case '2':
case '3':
3

lwhile(keyt='0"')}

LoadSound ()}

break}

Data = GetSound(}}

PlotGraph()}}
free{(Datal)il
break}

Compare()



JEEEREEEERERE Initialize for display graphic mode. BREERERERERE/
void OpenGraphic(void)
£
int gdriver=DETECT, ¢mode,errorcode!
inttgraph(&gdriver,&gmode, "ct!\\borlandc\\bgi")}
errorcode=¢graphresult ()}
if (errorcode != ¢gr0k)
{
cprintf("Graphics error ¢ %s\n",grapherrormsg{errorcodel )}
cprintf("Press any key to halt ¢ ")
getch()}
exit(1)}
}
3

S ERREEEEREEEEEE Set data before calculate

void TranferData{(void)

€

long i.nj
n = end - start}

for(i=0{i<{=n{i++}

-

*¥(xr+i) = ¥(Datagtstart+i)}

*¥(xi+i) 0.0%

]

3
for(i=n+iji{N}i++)
1

¥(xr+i)

it
o
o

¥(xi+i) = 0.03%

FFET. RREERRRRRetik/
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7R ok K Plotting graphics. FHER R /

void PlotGraph(void)

{

char ¥box,%fname,numberRL 101 ,numberLf10],FileNamel 1281}
unsigned int color,i,pass}

int Jymul,vyvolume}

long yynumstart$

unsigned long m}

FILE #fileg

xr = MemoryFlt(N)}
xi = MemoryFlt(N)}
mag = MemoryUint(N)}

OpenGraphic(}}

flamel ()}

flame2();

count = 03

M;vepage();

for(jcheck.chl0] = 27 && check.chfiO0l!="'q' && check.chf0]1!='Q"’

{

numstart=count-p}
if{numstart<0) numstart = 0j
sprintf (numberR,"%u",count}}
sprintf (numberl,"%u" ,numstart)}
setcolor(LIGHTGREEN)
outtextxy(rigthdown-40,Y-10,numberR)}

ocuttextxy(leftT+10,Y-10,numberl)
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CheckKey ()}

if(Key())

{
flamel ()}
flame2{)}
MovePadge()}
scale()}
setcolor(GREEN) i

moveto{(shift,Y)}

3

if(check.chf01==2T)

{
closegraph()}
free(xr)y
free{xi)}
farfree(mad)}
returns

3

// Tranfer data for calculate fft.
TranferData()}

cuttextxy(shift .down+l0,"FFT solution.")}
ffL(t)s I
outtextxy{shift,down+25,"Magnitude solution.”);
// Solution magnitude of fft.

count = 0}

magnitude()}

Magnitude ()}

for(tcheck.chlf0]J 1= 273%)



sprintf{(numberR,"%u",count)
setcolor(LIGHTGREEN)}
outtextxy(RigthDown-40,YY~10,numbenrR)
CheckKey ()}
if(Key())
{

flameZ();

Magnitude()

scale()}

3

closegraph()}

farfree(xr)}}

farfree(xi):

freq = MemoryUint(N)}

// Sortting magnitude and saving 20 maximum level.
volume = 200}

sort(volume, 1)}
printf(" TOP %d MAXIMUM MAGNITUDE.\n",volume)}
printf("\tMag\t\tFreqin\n”){
for(i=0,pass=start}i{volume;i++,pass+=2)

{

printf("%2d\t Zu\t\t %u\n",i+l.,maglpass],freqlil)}

ifFCI(i%20)8%it=3) getch()}

3
printf("\nEnter file name to save ! ")jscanf("%s",fname)}
strcpy(FileName,"c:\\data\\")

strcat (FileName, fname)}

110



if((file= fopen{(FileName,"wb"))==NULL)
{
printf("Open file error.\n")i
exit(0)}
3}
for(i=0ti{volumeti++) fprintf(file,"%u ",freqlil)}
fclose(file)} :
farfree({freqli

farfree(mag)}

JEREREEEEREE Display new deta of time domain. ¥EEEREEEREBEREEY/

MovePage(void)

{

unsigned int i}

long A

moveto(shift,Y}}
for(i=03i<{p && MaxBuff}it++,count++)
{
MaxBuff--1
y = (long)Datalcount1-1004
(y<0)? (y=Y)?!{y=Y-y)}
if(y <= top )} y = top+3}%
setcolor (GREEN)
lineto(i+shift,y)}
}

return i3



getch()}

/EREEERFEERERRER Load data form card ADC. ¥BEEEREEERERROEREE/

void LoadSound{void)

{

char #fname,DataPathl 1281, Time}
char *buf,*b}

long size}

int it

FILE ¥filey

MaxBuff = 4096}

buf = Memory(MaxBuff,1}}

b

1

buf}
printf("\nEnter file name to save ¢! ")jiscanf("%s",fnamel}
strecpy(DataPath,"ci\\data\\")}
strcat (DataPath, fname)
if((file = fopen(DataPath,"wh")) == NULL)
{
printf("\nOpen file error")i
exit(0}s
}
textcolor(10)}
for(i=33i>=0§i--)
{
delay(1000)}
gotoxy(10,12)}

cprintf("\nDELAY TIME 3 SECOND BEFORE RECCORD ! [%dI\n",i)}
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/REREREERR Calculate

wr = cos({M_Pl/lel)}
wi = sign¥sin(M_Pi/lel)}
for (j=0% j<lels J;+)
{
for (i=jt i<Nj i=i+le)
{
td=t+lel}
tr = ¥((xr+idifur - k(xi+id)®uiy
bi = #lxr+tid)ikui + k(xitid)¥Fur;
#{xr+id) = *k(xr+i) - tri
¥(xi+id) = ¥(xi+i) - ti;
®(xr+i) = ¥(xr+i) + tr}
¥(xi+i) = F(xi+i) + i}
3
tr = ur¥wr - ui¥wiji
ti = ur¥wi + ui¥wr}
ur = tr§{ ui =tij
3
}
if (FFT!=1)
for (i=03 1<{Nj i++)
{
#(xr+i) /= Nj
¥(xi+i) /= Nj
3

void magnitude(void)

magnitude

from fft function.

ERERREEEK S
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int i1

double fraction, integer}

for(i=0§i<{N}it++)

{
fraction = sqr&((xrliIkxrli 1)+ (xiCiI¥kxili11))}
fraction = modf(fraction,&integer)y
maglil = (unsigned long)(integer¥20)}
{f(fraction>0.5) maglil++y

3

TEEEEER AR LR R Plot magnitude in window 2. SEEEEERERELEEEEE/
void Magnitude(void)
£

int vyi,colort

color = getcolor(}i
setcolor{LIGHTRED)

for(i=01i<p && MaxBuff}i++,count++)

{
moveto(i+shift,YY)§
v = YY - (maglcount]/250);
iflv <= Top i1 v <= Q) v = Top+3i
lineto(i+shift,v)}
3

setcolor(color)i
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7 R I e S S K S R S I Rk 3k /

/%

/¥

Sort data of magnitude from maximum to minimum */

and Transfer frequency.*/ */

£ F ISR e 3 3 3k 3 SR Kk S S S SR K S SRRk /

void sort(int volume, int format)

{

long iyJt
unsigned int Temp}
/7 Auto mark end & start freq. for sort
start = 200§ end = 38963
for{j=01j<({end-start)t j++) *¥(freq+j) = J+start}
for(j=04§ j<(volume¥2)}j++)
{
for(i=(j+1)iid(end-start)ji++)

{ // Max to min Rankin¢.

if{format)
{
if(maglj+start] < madli+startl) o
{
Temp = magljt+start];

magl jt+start] magli+start ]y

magli+start] = Temp}

Temp = freqljls
freqljl = freqlil}
freqlil = Temp:

3

}



l

JEREREREEEEYRE Compare data frequency of 2 files.¥EEERERErEret/

void Compare(void)

{

/%

*/

unsigned int {,J,k,frequency!

clrscr()}

printf("FIRST FILE.")s

FirstMag = GetMag()}
printf("\nSECONDE FILE.")}
SecondMa¢ = GetMag()}
printf("Volume of compare ! ")
scanf("%d",&3)}

clrscr(})

printf("NUMBER Freq 1st

for(i=03i{jsi++)

printf ("%2d\t %ul\t\t %usn",i+1,FirstMegli],SecondMaglil)}

{

iFC1Ci%20)&%i1=3) getch()}
3
frequency = 0%

for(i=03id<jsit++)

for{k=01k<{jik++)

Freq 2nd\n")}

if{FirstMagl il == SecondMaglkl) frequency++;}

Prequenc& = {frequency¥100)/J}

printf{"\n Sound Compate
farfree(FirstMag)s
farfree(SecondMayg)

music(frequencyl}

4
.

%d%%", frequency) ¢
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£ F RSN K Calculate FFT, F K S S Sk ok 3 A /

void fftlint FFT)

£

int log2nyn2ymi,i,sJrkel,le,lel,ids
int sign = -1}

double ur,ui,wi,wr,tr,ti}

if (FFT==1) sign = 1}

log2n = log(N)/log(2)}

n2 = N/2%

({end~start)<{=N/2)? (n!1 = N/2-1)!{nl = N-1)}

for (i=j=0ti<ni{i++)

{
ifeidy)
{
Er = ¥(xr+j)t ti = ¥(xi+§)}
¥(xr+j) = ¥(xr+il)¢
¥({xi+j) = F(xi+i)}
¥(xr+i) = tr, *(xi+i) = ti}
3
k = n2j
while (k<=j) £ Jj -= k3 k /=2 { 32
J += k3
3

for (k=1 §} k<=log2nt k++)

t12



for(size=01s5ize<30000isize++)}

textcolor(11)}s

oubtportb(0x300,0)}

for(size=0{sized5000000size++)}

for(size=0jsize{MaxBuffisize++)

{ // Out pluse start to ADC (frequecy of sample gsignal)
#¥buf++ = inporth(0x300)}%
for(Time=150§TimejTime-—1}

3

*#buf = '\0'}y

fwrite(b,sizeof(char),size,file)}

fclose(file)t

free(hly

JEEREEREEEREEER Save data sound to  disk. FSEEREBEBRERBEERER/

char *GetSound(void)

{

char fnamel 151,DataPathlf 2514
char #¥chi

int handle;

long size}y

FILE *#¥filey

printf{"\nEnter file name to load ¢ ")}
scanf("%s", fname)

strepy(DataPath, "ci\\data\\")}
strcat{(DataPath, fname)}

if({(handle = open(DataPath,0_RDONLY)) == -1)
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printf("\nOpen file error")}
exit(0)}
3

MaxBuff N = filelength{handle)}

"

ch Memory (MaxBuff, 1)}
readt(handle,ch,MaxBuff)}

close(handle)}

return chj

/EREEEREEEXE Resad data frequency for compare BEEREREEREREREE/
Uint far *GetMag(void)
{

char fnamel 151,DataPathlf 251}

Uint far ¥buffi

long size, i=0}

FILE ¥filej

printf("\nEnter file name to load ! ")}
scanf("%s", fname)}
strepy(DataPath,"cit\\data\\")}}
strcat (DataPath, fname)}
if((file = fopen(DataPath,"rb")) == NULL)
{

printf("\nOpen file error")}

exit(0}}y
}
N = filelength(fileno(file))}

MaxBuff = N/sizeof(Uint)}



buff = MemoryUint (MaxBuff)i
while(!feof(file)})

fscanf(file,"%u",&bufflfi++7)¢
fclose(filel}

return buff}

/RFEREREEERERE Save data frequency to disk. ¥FEREEREEERBEEREER/
Uint far #¥GetDat(void)
£

char Pname[lé],DahaPath[ZS]t

Uint far *bufi

int handle, it
long size}
FILE ¥filey

printf("\nEnter file name to load ¢ ")}
scanf ("%s", fname)
strcpy(DataPath,"ct\\data\\")}
strcat(DataPath, fname)}

if((handle = open(DatsPath,0_RDONLY)) == -1}
{

printf{("\n0pen file error")}

exit(0})}
3
MaxBuff = N = filelength(handle)}
if((buf = (unsigned int *)malloc(sizeof(unsigned int)

#(MaxBuff/sizeof(unsigned int))))Y==NULL)
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printf{"Error Mem.\n")}
exit(0)1
3
//read(handle,buf ,MaxBuff)}
i=0}
while{!eof(handle))
read(handle,buf+i++,sizeof (unsigned int))}
close(handle)}

return buf}

[ EREEEREREE K% Memory allocate for dats frequency. REEEEEREREE/
Uint far ¥MemoryUint(long Size)
{

Uint far #buff

S

if(( buff = (Uint far¥)farmalloc(Size¥sizeof(Uink)) )== NULL)
{
printf("Memory alloct error.")}
exit(0)}
3

return buff}

float far *¥MemoryFlt{(long Size)
{

float far ¥bhuff}

if(( buff = (float far¥)farmalloc(Size*sizeof(float)) )== NULL)



printf("Memory alloct error."}}
exit (0)}
3

return buffi

char far #MemoryChar{(long Size)

{

char far ¥buff}y

if(( buff = (char far¥)farmalloc(Size¥sizeof{char)) )== NULL)

{
printf("Memory alloct error.")i
exit(0)}
3

return buffi

char *Memory(long size,int exite)
{

char #buff}

if{( buff = (char #%)malloc(size) )== NULL)
¢
gotoxy(0,23)
printf{("Memory alloct error.")i
iflexite)
€

getch()
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exit(0)}
3
else delay(2000);
3

return buff}

SRR EEER¥E Check Special key. FREBEREERBHEREERERE/
int CheckKey(void)
{
/% function 1 returns O until! a key is pressed %/
while(tbioskey(1))}
check.key = bioskey(0)}

return check.key}

I HREEREREA R Key for control display and calculate. ¥HEERREREE/
int Key(void)
{

int success=0,j,mul}

switch{check.chf{ 01}

{
case 'S’ : //Mark start point for calculate.
case 's' ! start = count-p+ti{ break;
case 'E' ! //Mark end point for calculate.
case 'e' ! end = counti{ break}

case '\t':

case '\b'! check.chl{!ll = 75}



switch(check.chl{ 1])

{
case 77 ¢ // Display next point.
case 73 ¢ // Display previous page.
case 75 ¢ // Display previocus point.

switch(check.chl11)

{
case 77 ¢ § = {4 mul = 1} bresk}
case 73 ¢ if{count>p){j = O0f mul = 211}
else{j = 0y wmul = 1§13
breaks
case 75 ¢! {f(count>=p)
{
J = -1 mul = 13}
if(check.chf0lI=='\t"') § = 503
3
elselj = 0y mul = {3}
tf(check.chf0l=='\b') § = -50;}
3

if{count>=p)

{
count -= (j+p¥mul)
MaxBuff += (j+p¥mul)}

{flcount<0)

{
count = 04
MaxBuff = Nj
3
success = 1}
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break?

case B1 ¢ if(count<{N) success = {} //Display next pavde.

3

return success}

I EEEERFEREEEE¥ Draw scale windows | & 2. BEEEBEBRBEEREEEEE/

void scale()

{
int mynumscal}
char numberf41}
setcolor(LIGHTBLUE)
for (m = (shift+2){ m<{=(shift+p-2) in+=20)
£
line(m,1t5,m, 125}
line(m,YY,m,YY-5)}
numscal = (m-2-shift)/20}
sprintf(number ,"%d" ynumscal)l
outtextxy(m-4,127,number)}
3
3

FR¥%EERX%EEE Draw window | for display data sound. ¥EEREREERERE/

void flamel(void)
{

int 83

s=¢getcolor()}

setcolor(LIGHTRED) §
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outtextxy(270,8,"TIME DOMAIN")}

setcolor(LIGHTCYAN) {

setfillstyle(EMPTY_FILL,0)4
bar3d(leftTytop,rigthdown,down,0,0)

setcolor (LIGHTMAGENTA)
line(leftT+2,Y,rigthdown-5,Y); // X axis 1
scale()}

moveto(shift, 130)}

gsetcolor(a)

JEER¥EEE Draw window 2 for display data frequency. ¥R¥ERERE/
void flame2(void)
{

int aj

a=getcolor(}}

setcolor{LIGHTRED) -
outtextxy(245,185,"MAGNITUDE SPECTRUM")}

setcolor (LIGHTCYAN)

setfillstyle(EMPTY_FILL,0)}
bar3d(LeftT,Top,RigthDown,Down,0,0)}

setcolor(LIGHTMAGENTA)}

line(LeftT+1,YY,RigthDown-5,YY)} // X axis 2
moveto(shift,365);

setcolor{(a)}
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int music(Uint frequency)
£

int §,k=150%

{f(frequency>=20)
{

for(j=100%j<3000% j+=250)

{
: k = k-103
: sound( )}
delay(k)
nosound ()}
3}

else (f(frequency<10)

sound (400) §

delay(400)}

nosound ()}

sound(300) %

delay(650);

nosound ()}
3

return 0%
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