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program Volce_Recognizer;

uses ert, dos;

const
data_max = 10000;
type
soundrec = record
idlebyte : byte; _
databyte : arravi0..{data_max-1)] of integer;
datalength : integer;
CRCValue ¢ longint;
end;
var -
FileData : file of soundrec;
Larik . soundrec;
IdleCount, Hotlnidle : integer;
Nama_File : string[14];

{pkickidok procedure untuk mereset DSF dari Scund Blaster sebiokiest]
procedure DSPinit;
begin

port[$226] ’ 1z 1

delay(3y;

port$226] : 1= 0

delay{3);
end;

Dodoicick Punetion untuk mendektesi keberadasn Sound Blaster #okicki}

Function SBExist :  boolean;
var _
loop . : byte;
begin
for loop = 1 to 100 do
begin
if port{$22c] = $AA then
SBExist = true;
.o Baats
end;
SBExist = false;
end;

{fokk procedure utk memberikan perintah pd DSP Sound Blaster #oik]
Procedure DSPWrite(data : byte);
begin

repeat;

until port[$22c] and 128 <> 128;

port[$22c] : := data;
end:




{ Function untuk mendapat input dari Sound Blaster 1}

Function GetADC 1 byte;
begin

DSPHrite($20);

repeat;

until port[$22E] and 128=128;

getADC := port[$22A];
end;

{procedure untuk mendeteksi nilal byte saat Mic tidalk ada}
procedure SetlIdle( var Recs : SoundRec);.
begin
repeat;
DEFWrite($20);
until port[$22E] and 128=128;
Recs.Idl=Byte = port[$22E];
end;

{procedure untuk mengubah seting recording input
(menjadi input from MIC)}
procedure SetMic;

begin
port[$224] = $0;
portl$225] = $0;
port[$224] = 30C;
portig225] = $0C;
end;

{procedure untuk memberikan waktu delay}
procedure Wait(delays : integer);

var

index :  integer;
begin

for index := 0 to delays do
end;

{procedure untuk kallulasi suwarz melalui Mikrophonel
procedure ReadVoice;
.var o ‘ e
get, index :  integer;
begin
setMic;
setldie(Larik);
Larik.IdleByte
repeat;
Get 1= GetADC;
Until (Get < 20) or (Get » 230);

1"
o
&
&5
&2

writeln{  Begin Recording ............. DN
Index 1= 0;
Larik.CRCValue = 0;

IdleCount = 0




repeal;
Larik.DataByte[Index] = GethDC;
if (Larik.DataByte[Index] < 70) or
{Larik.DataBytelIndex] » 190) then

Id1leCount = 0;
ine(IdleCount};
ine{index);
inc(Larik .CRCValue,Larik.bDataByte[Index]);
wait(30); _
nntil {index = 20000) or (IdleCount = 1000);
Larik.Datalength : := Index;

end ;

{procedure penghandle perckaman }

procedure MainHandle;
begin

writeln(” Say something ..........11"%;

ReadVoice;

writeln{Larik.Datalength, "bytes Recorder’);

write{ Data aksn disimpan diFile apa 7 ");

read(Nama_File);

writeln( "Proses pereksman sedang dimulai “);

delay(3000);

assign{FileData,Nama File);

rewrite(FileData);

write(FileData,Larik);

close(Filebata);

write(  Recorded CRC : ,Larik.CBECValue};
end; '

1 program utama }
begin
dspinit;
if not SBExist then
begin
writeln{ Sound Blaster not Ffound °);
writeln{ Please make sure that your Sound Card is set on port G2zl );
halt;
end;
MzainHandle; -
end.




PROGRAM SIFT;

USES CRT, GRAPH;

CONST

VAR

data_max

Jml_samp_asli

Jml_samp
de=i
Ipe_length
array_max
frame_max
data_korsor

. TYPE

keyvtype

larik_resal
larik 2
larik
larik 1
satu_frm
satu_fra_asli
array_1
array_c
array_b
file_array
tulisan
hasil

hasil_array

LTl

pbuf, auto_norm:

X T I I T I B

il

L T O N I O Y O A A S I 1

(F1, F2, UpArrow, DownArrow, RightArrow, LeftArrow,
EndKey, HomeKey, SpaceKey, Pglp, PgDn, EscapeKey):
array [ 0..{data_max - 1)] of real;

“larik_resl;

array [ 0..(data_msx - 1)] of integer;
~larik;
array [ 0..(ml_samp - 1)] of integer:
array [ 0..{(jml_samp_asli - 1 )] of integer;
array [ O ..lpc_length 1 of real;
array [ 0..jml_samp ] of real;
array [ 0..(jml_samp ~ 1 )] of real;
File of larik;
string [14];
record
sn : satu_fru_asli;
pitch @ real;
fo : real; .
v_uv : boolean;
end;

array [0..(array_max)] of hasil;

s_inp : larik 1;

X L larik 2; e

W : arrayf0..{desi - 1)] of real;

Dp : array_1;

file_input + file array:

no_frm, peak . integer;

nama_file : tulisan;

periode, frekuensi : array [0..(array mex - 1)] of real;
vuv : array [0..(array_max — 1)] of boolean;
data_hasil : hasil_array;

gamma_0, gamma_minl, gamma_plusi, puncak, lokasi_puncak : real:
v ¢ array_2;

pj, ubuf : array._5; .

array [0..(jml_samp - 5)] of real;

: array [0..(Jml_samp - 4)] of real;




warna, frame_gambar, kursor _akhir

salib
key
ch

fkg, selesai
pl, P2, p3, maks

: integer;
: pointer;

1 keytype;

: char;

: boolean;

: real;

{ Hskckicioiocicsisiciolicisloioricioricieiciciioisiolorciciciolisicioioioicioioieiokcivioialokdoioiolsieick. 1

J

Procedure Inisialisasi_3i;
Begin

Fillchar
Fillehar
Fillchar
Fillchar
Fillchar
Fillchar
Fillchar
Fillchar
Fillchar
¥illchay

{s_inp~, sizeof (s_inp™),0);

{x~, sizeol (x™), 0);

{(w, sizeof{w), 0);

(data_hasil, sizeof (data_hasil), 0);
(periocde, sizeof (pericdel, 0)Y;
(freluensi,sizeof {frekuensi),D);
{(VUV,gizeof (VUV),0);

(PP,sizecf (PP),0);

(v ,sizeof (y), 0);

(Fi,sizecf (P3j),0);

Filichar
end;

{ubuf,sizeof (ubuf),q);
{ ﬂfﬂf*ﬁkbf:ﬂ:*ﬁfﬂﬁfﬂ"iﬁk‘r}:ﬂﬂiﬂOi<>k>'}t=i’\>}<ﬂr=»‘i9+c!<>k>i<ﬂ:>i3&-’*.‘-i::i::)‘:)ki{-’:li#’\*ﬁiﬁi?’r:»‘ii-‘%i>§L‘-+<>k>i<:kré=in;?:ri’:i‘.‘-k:ii%a:iiikrfi:iﬁl:‘-*f K

Procedure Bsca_data input;
Begin

agsign ( file_input, nama_fils );
reset ( file_input );
read { File_input, S_inp™ );
close { file_input );

end;

[ seicticiooioisiotiolliok sk ool ol nioiisilolioft o koo bR ]

Procedure LPF;

eonst. e
fec = 800;
T = 0.125E-03;
var
S1, 82, BZ, al, a2, a3, 54, =5 : real ;
u -+ larik_1;
I _ . integer;
begin
new {1);
fillchar (u™, sizeof{u™), 0); ,
51 := 0.3572 * 2 % PI % fc;
52 = 0.17886 *x PI % fc;
B2 = 0.8938 * PIL % fc;




al 1l -exp ( -81 % T );

a2 = exp ( SL T ) B-§
a3 =1-( 2% exp ( -S2%T )% cos (B2 % 7T 3o+
exp ( -2 X 82 % T ); .
ad = 2% exp ( ~82 % T )%k cos (B2 % T );
ah =-—exp (-2 k82 kT )y;
u”{o] = round ( al ¥ S_inp~[07 ):
x~[0] = (a3 x u™[0] );
u”[1] =round (al ¥ g inp™[1] + a2 % [0} );
x"[1] = (a3 xu™1] + ag x x*[0O);
for n =Z to ( dstamax - 1 ) do
begin
u~{n] = round ( al X s_inp~{n] + a2 % u"[n-1] );
X" [n] = (a3 * u™n] + ad *x x"[n-1] + a5 * x*[n-2]);
end;
dispose (u);
end;

{ **ﬁ%**ﬂ‘dk*****ﬂiﬂiﬂﬁdﬁ:**ﬂdmiﬂﬁﬁﬂw:Wmi***ﬂ‘\’****ﬁﬂfbiﬂ’-ﬂb‘i’v‘i@k**%k*dﬁbk 3

Procedure Desimasi;

var
n : integer;
begin
for n =0 to(desi -1 do
w [n] = x"[4 ¥ n];
end;

{ >I<>k>li*blﬁof:***ﬂolmmﬁ\*w&%ﬂdﬁk*ﬂﬁkﬂdfﬂwiﬂwﬁfﬁﬂﬁﬁ**ﬁdL‘ifm'lﬁi\’b}:ﬁiiﬂoﬁiﬂ\’*ﬁm::k‘&ﬂté:* 3

Procedure buat_frame_i;

var
awal_f, skhir f, n, i : integer;
begin
awal T = no_frm * jml_zamp;
akhir f = awal_f + jml_samp - 1;
n = 0;
1 = awal T
with data_hasil [no_frm] do
repeat
F3 In] =w [i];
n =n + 1;
i =i+ 1;
until i > akhir f;
end;




Fillchar (a,
Fillehar (E,
al0,0]
E [no_frm, 0]
For g
Begin
buf
for 1
buf

buf

alg,qa}
for i

sizeof (a), 0 );
sizeof (E), 0 );
- 1,'

r{0};

1 to LPC_length do

n 1t

0;
0 to {(g-1) do
buf + alfg-1, i1 * r(g-i];

noin

-buf / E [no_frm, g - 11;
buf; '
1 to (g-1) do

mnn

Procedure Diff Hamming; B - 7
var
uprev real;
Ja integer;
begin
uprev = 0;
for ja =0 to ( jJml samp - 1 ) do
begin :
ubuf {jal := (Pj [da] — uprev ) ¥ (0.54 - 0.46 %
: cos {{ja - 1) * B.28318 /
(dml_samp - 2)3);
uprev = P3 {3al;
end;
end;
{ ssholsietcicioiickickisisoicisicericioritioriciokisicisteckioriacoioiiciseiiccsiciasiotsiisiiorickor. 3
Procedure Hitung Parameter LPC;
Var
g,l, n, i Integer;
buf real;
5 array_2;
r array_1;
E array [ 0 .. ({desi div jml_ssmp) - 1 },
0.. LPC_length 1 of real;
a array [ 0 .. LPC_length, 0 .. LFC_length] of rezl;
Begin
Fillchar (5, sizeof (S), 0);
for n = 0 to (Jnl _samp - 1 ) do
begin
[n} := ubuf [n] / 25 ;
end ;
I %..... hitung Auvtokrelasi ....... i
Fillchar (r, sizeof {(r), 0 J;
for 1 = 0 to LEC_length do
for n =0 to (Jml_semp ~ 1 ~ 1 3 do
*[1] = r[1] + 5{n3 * S[n+l1};
{ % ... hitung EKecef. Frediksi .... %k}




alq,i] alg-1,1] + (buf * a[g-1, q-il);

alyg,0] = 1;

Elno_frm,q}:= (1 - sgr(buf)) * Efno_frm, q - 1];
end;
For n = {0 to LPC_length do

FPln] = aln, nJl;

End;
{ ckickiiicieiciecicbiefciciocieitioickicialrioioreiiticioioriciiclorcicicicicioriciokick ke klokek 3

Procedure Invers filter;

var
alpha : array_l;
n, i : integer;
Pi_w : array [LPC_length .. (iml_samp -1)] of real;
P3 array [ 0..(jml_samp - 1 )] of real;

begin

fillchar (alpha, sizeof(alpha), 0);

Fillchar (Pj_w,
fillchar (pbuf,
Fillchar (3,

alpha [0]

for

4

alpha {nj

y[0]
for

It

begin

Pi_w [n]

end;

for

n

begin

vy [nl
for i
begin
vin]
end;
vin]

end;

for

n

begin

pbuf [n—é] :

pbuf [n-4] :

end;

end;

{ Fkickloikikickiiciicckickicickickicilokicieiciicsiolciiicrickioiek ol oo ACICROIK

noowo oo

It

sizeof (Pj_w), 0);

sizeof(pbuf}), 0);
sizeof(P3), 0);
1e+00; :

1 to LPC_length do
ppinl;

Py [0] /25;

0 to (Jml_samp - 1) do
P3 [n] /25;
1 to (Jml_samp - 1 ) do

0;
1 to LPC_length do

vin] + alpha [i] * Pj_w [n-i];
vinl + P3_w [nl;

4 to (jml_samp - 1 ) do

yin] * (0.54 - 0.46 * cos ((n-4) * 6.28318 /

(jmisamp - 6 3));
pbuf fn-4] / 10;

Procedure autokorelasi;

var

maks

n, j
begin

real;
integer;




fillchar {(auto norm, sizeof(autoc _norm), 0); B -
fillchar (rn, sizecf(xn), 0);
n [Jml_samp ~ 4] := 0;

for n := 0 to {(jml_samp - 5) do
begin
rn[n] = 0; :
for j =0 to (Jml_samp - B - n) do
begin
rnln] := r[n] + pbuf[jl * pbuf [jin];
end; :
end;
for n = 0 to (jml_samp ~ 5) do
anto_norm [nl:= rin] / Abs { m[01);
Pl := periocde [no_frm - 11;
P2 = periode [no_frm - 2];
P3 = periode [no_frm - 3];
end;

{ sericoiioiitictiliobikiciiRskRictR koIt }

Procedure Interpolasi;

const,
dua_1 = (.837643;
dus_2 = D.836110;
dua_3 = (.212208;
tiga_1 = 0.322745;
© tigs _Z = [0.878039;
tiga 3 = 0.158147;
var
gamma_pers, gamma_perd, gamma nin_per?, gamma_min_perd : real;
begin
gamma_perd = {dua_1l #% gamma plusl) + (dus 2 * gamma_0) -

{dus_3 * gamma_minl );
gamma_min_perZ := (duva 1l * gamma_minl ) + {dug 7 # gammz 1) -
, {(dua_3 * gamma_plusl);
gamma_perd := (tiga_1 ¥ gamma_plusl) + (tiga 2 #* gamma_0) -
{tiga 3 # gamms_minl)};

gamma_min_perd := (tiga 1 * gamma minl) + (tiga 2 % gamms O) -
(tiga_3 ¥ gamma_plusi);
puncak = gamma_0;
lokasi _puncak := peak;
- -if gamms perd - - - > gamma min perd then
begin
if gamma_perd > pgamma_pers then
begin
puncak = gamma_perd;
lokasi_puncak := peak + 0.25;
end
else
begin
puncak = gamma_pera;
lokasi_puncak := peak + 0.5;
-end;
end;

if gamms_perd < gamma_min_perd then

©




begin B
if gamra_min_perd > gamma_min perZ then

begin
puncak. = gamma_min_perd:
lokasi_punesk := pezk -~ 0.25;
end .
else
begin
puncak = gamma_min_per?;
- lokasi_puncak := peak - 0.5;
end;
end;
if puncak < gamma_0 then
begin
puncak = gamma_{;
1gkasi_puneak = peak;
™ end;

end;

“{ loicicisicisiokicieictsiotoioiacloiickokicioiioliolelciciblsociotziclolotcicloiotolaiok

Frocedure Cari_pitch V_UV;

var
amax, DD, FO : real;
J ¢ integer;
begin
peak =
amax = auto_norm [5];
for 3 =5 to 31 do
begin -
if auto_norm [J] > amax then
hegin
© peak = 3;
amax = auto_norm [peak];
end;
end;
gamma_ = amaK;
gamms_minl = guto_norm [peak - 1];
gamma_plusl 1= auto_norrlpeak + 13;
if amax <> 0 then
begin
if apto_norm [pesk] > aunto_norm [peak -1] then
begin
if auto_norm [peak] > auto_norm [peak -11 then
begin
Interpolasi;
if lokasi_puncak >= 18 then :
DD := -0.1 * ({lokasi_puncsk - 18}/13)

+ 1




else B - 171
DD := — 1 % ({lokasi_puncak - 5) / 13)
+ 2;
puncak := puncak / BD;
if puncak < 0.35 then
begin .
if P1 <> 0 then
begin
if puncak >= .3 then
begin N
PO = lokasi_puncak;
periode [no_frm] = PO;
frekuensifno frm} = 1 / FO;
VUV [no_frm] = trus;
end;
- end
k ELSE {Pl &0}
begin
PO = 0;
periode [no_frm] = 0;
frelkuensilno_frm] = 0;
VUV [no_frm] = false;
end;
end
ELSE { Punecak < 0.35 }
begin
BO = lokasi_puncalk;
periode [no_frm] = PO;
frekuensino_fra] = 1/ FO;
VUV [no_frm] = true;
end;
end ELSE { auto_normallpeak] }
begin
PO = {;
periode [no frm] = U;
frekuensi[no_frm] = ;
YUV [no_frm] = false;
end;
end ELSE { auto_normallpeak] 3
begin
FO = {;
pericde [no_frm] = 0;
frekuensifno_frm] = 0;
NU¥Y . {no.frm] .. - = falss;
end;

if no_frm > 2 then
begin
if Abs(P1-P3)

A
1

0.375 * P3 then

begin
P2 = (P11 +P3) /2;
periode [no_frm - 2] = P2;
if P2 .= 0O then
begin -
frekuensi [no_frm - 2] = 0;
Yuy [no_frm - 2] = false;




end ' B -

else
begin
frekvensi [no_frm - 2] =1/ P2
YUv fno_frm - 23 = true;
end;
end;
if P3 = {0 then
begin
if P2 ' <» O3 then
begin :
if Abs ( PO -P1 <= 0.2 % F1 then
begin
P2 =2 %P1 - PO;
- rericde [no_frm - 2] = P2
if P2 = { then
freluensi [no_frm -2] =0
alse
freluensi [no frm - 2] =1 /F2;
Vuv Ino frm - 2] = frue;
end ;
end;
end;
if Pi = 0 then
begin
if Abs (P2-P3 > 0,370 % B3 then
begin '
Pz =0;
. periode [no_frm - 2] = 0;
Trekuensi [no_frm - 2 = 0;
VUV [no_frm -~ 2] = false;
end;
end;
end; { of if no frm > 2 1
end; { of procedure cari Piteh V. UV )

end;
{ **Wwwmw*ﬂiﬂ’dﬁﬁﬂﬂﬁm#ﬂdiﬁiﬁiﬁﬁii*r‘%:?'?"i'}f‘-i’-'ﬂ\’f‘iﬁk*ﬁﬁkmﬁf‘ﬁﬁi’r‘}ﬁﬁi*ﬁiﬁ?&iﬁir‘i-’-"rifii:li %

J

Procedure Simpan_hasil;

conat
frek_samp = 2Z;
VaL
n, k :  integer;
begin
with data_hasil [no_frm] do
begin
piteh = (periodes [no_frm] / frek samp);
Fo = (frekuensi [no_frm] #* frek samp);
V_UY = VUV [no_frm};
end;

end;




B - 13
{ ckicickisiickickiciclekiciooloritidcaciclorisitisicsicrickiciicisiaoriciolbiisioiooricilriciorcck.

Procedure Inisialisasi grafik;

Var _ -
Graphdriver, graphmede :  integer;
kodeerror :  integer;

begin
Eraphdriver 1 ovgas
Eraphmode 1= VGAHZ; .
initgraph  {(grephdriver, graplmode, =~ 7);
kodeerror 1= graphresult;
if kodeerror <» grUR then

Begin
_writeln ("ERROR GRAFIK : °, grapherrormsg{kodeerror)};
resdln;
halt{1);
end;
~end;

{ seocicickisicRicicloliciclsiiicioitititisiticoioiciscioicioiicielokisieritcisioleiiciontclok

[

Procedure Inkey ( var Kar : char;
var FK : Boolean;
‘ var Key : Keyvtype);
Begin-
Rar = Readkey;
FK = False;
if RKar = #0 then
begin
FK = true;
ERar = Readkey;
end;
if FK then
case Kar of
172 : key = UpArrow;
#E0 . key = DownArrow;
#75 : key = LeftArrow;
w77 1 key = RightArrow;
#73 : key = Pglp;
#81 .. . : key =. Pghn;.
#71 : key = HomeKey;
#79 : key = EndKey;
#59 : key = F1;
#e0 : key = F2;
end
else
cage Kar of
#27 1 key = EscapeKey;
#32 : key = SpaceKey;
end ; ‘ -

end;




{ FcieickcickisocicisioriciriciolselooRickkick el ook iR ksoIoetAaIcoR kORI Ad

Procedure Buat_frame,z;

Var
awal_frame, akhir frame, ii, mn . ¢ integer;
begin
for no_frm = 0 to frame_max do
bezgin
awal _frame := no_frm * jml_samp asli: .
akhir_frame := awal_frame + jml_samp_asli - 1;
ii ' := awal frame;
nn : = 0;
with data_hasil [no_frm] do
begin :
repesat
) snfnn):= s _inp~[ii];
ii = i3 o+ 1
nn = n + 1;
until ii > akhir frame;
end;
end;
end;

{ >}<>b|<*>i-’>k>bl<>i0k*****>iMWW**A:ﬁdﬂﬂmciOiiHaiobk*ﬁoﬁﬂﬁﬁkﬂﬂkﬁiﬁfﬂ?rfb*‘.%‘.i***:i;%m’:’:i 3

Procedure Buat_gambar ¢ nomor : integer J;

var :
titik¥, titikY, n, ni, titilml, my, fo, pitch,
fo_int, pitch int . integer;
teks, p._pitch, £ fo, tulis_pitch : string;
V_Uv ' boolean;
begin

str {nomor, teks);
setviewport (8, 0, 239, getmax¥, olipon);
cleardevice;
with data_hasil[nomor] do
begin
noveto (0, 75);
if nomor > 0 then
begin
my := 75 - round(data_hasil{nomor-1]
o .snl[jml_samp_agli - 1] div 25);
moveto (0, my);
end;
setcolor ( warna + 2 };
line (0,75,313,75);

for n - := 0 to (Jml_samp_asli - 1) do
begin
titikX = n;
titikyY = 73 - round (sni{n] div 25);
seteolor{warnatl);
lineto(titik¥, titiky¥);
end;

if nomor < frame_max then




setviewport (240, G, geimaxX, getmaxy¥, clipoff): B ~ 15
seteolor (warnat2);

line (0, 75, getmax¥-240, 75);
moveto {0, 75 - round (dats_hasillnomor].snljml_samp_asli-1}
' div 253);
nl = 0 .
for nl = 0 to (getmax¥ - 240) do
begin
titiky = 75 - round {(data_hasil[nomor + 1]

.anlnl] div 25);
seteolor (wayna + 1 )3
linete (nl, titikY);

end;
end; :
fo_int = round {100 * fo);
_str (fo_int, £_fo);
pitch_int := round {1000 % pitch);

str (pitch_ int, p_pitch);

if V_UV then

begin
tulis pitch := copy {p_pitch, 1, (length {p_pitch) - 2 +
’ " +eopy (p_pitch, {(lengthip_piteh) - 2 3, 33;
end ELSE
begin
tulis_pitch = 07

end;
setviewport {0, 0, 232, getmax¥, clipon):
settextstyvle {(smallfont, horizdir, 4);
settextjustify (lefttext, centertext);
setecolor {(warnay;
outtextX¥ (1, 150, =~ <————==");
settextjustify (righttext, centertext);
outtextXyY (240, 150, = ~—mme >y
settextingtify (centertext, centertext);
outtextXY {120, 150, 'FRAME™ + teks);
setcolor {warnat2)y;
line (0, 135, 9, 1B85):
line (238, 135, 2349, 185);
seteolor {Warnay;
settextstyle (smallfont, horizdir, 4);
settextjustify (lefttext, centertext);
outtextXY (5, 170, 'PITCH : ~ + tulis pitch + ‘me’);
outtextXy {5, 180, 'Fo "+ copy(f_fo, 1, 3) + Hz");
setviewport (0, 188, ‘getmaxX, getmax¥, clipond:
setecolor {warna+2);
bar (G, 0, 320, 10);
setcolor (0);
settexistyle (smallfont, horizdir, 4);
outtextXy (5, 3, 'Fl - cursor <—-> move cursor +

" Pgilp-Prev PgDn - Next');
settextjustify {(righttext, centertext):
if V_UV then outtextXY (239, 180, "Voiced’)
else outtextXY(239, 180, "Unvoiced ™ );
if nomor < frame_max then
begin
setviewport (240, 0, getmax¥, getmax¥, clipoff);




‘settextjustify(iefttext, centertext); B - 15

setcolor (warna);
outtextXyY (0, 150, "<—————o ¥
end;

end;

{ serickkickiciciololsicikicioickinkicisrisiiciskiccictoisiciolskisicivicioloiiciolsteiciicriviteicioroiciok 1

Procedure HalPrev;

begin
dec (framne_gambar);
if frame_gambar < 0 then
Prame_gambar = 0;

buat_gambar (frame_gambar);
end;

—

{ selekickidiciiolisiciolickeiiclobicilaiiciicioliciisiciisiolisioloisioisieisiokicioiiskiciorioleicion 3

Procedure HalNext;

begin
inc{frame gambar);
if frame_gambar > frame_max then
frame_gambar = frame max;
buat_gambar (frame_gambar);
- end; ' '

{ kckickikickcicisioiciioiioioliskiciisiarticlolciticiciticiiiciiocRissionesiisR e Is o 3

Procedure Akhir;
begin
buat_gambar (frame_max);
frame_ ganbar ) 1= frame max;
end;

{ Fekkicokisioicickicielictickiiciopiohicisisicioisioisioicioicioicioiiuolaaotoetoc s kAR o

Procedure Awal;

begin
buat_gambar (0);
frame_ gambar = 0;
end;
{ RS S S S oS v e v e e e T e S T e R T T o T T o e T e e e 3

Procedure Hitung Pitch ( var tekan, posisi2 : integer );
periode pitch : string;
posisil, posisiy :  integer;

b




period ki
kar char;
¥k boolean;
begin _
tekan := tekan + 1;
if tekan < 2 then
begin
selesai := false;
setecolor (O);
settextjustify {righttext, centertext);
outtextXyY (239, 5, * Mark 1lst point - Press FZ. 'j;
posigil i1 getd; '
settextstyle (smalilfont, horizdir, 4);
settextjustify (righttext, centertext);
- seteolor (warna);
T outtextXY (239, 5, °~ Mark 2nd point. Press FZ. ");
end else
begin
tekan = 0;
posisiz2 = getX;
posisiy iz getY;
putimage {(po=isi2, posisly, salib”™, xorput);
setcolor (0);
settextjustify (righttext, centertext);
outtext¥y (238, 5, " Mark 2nd point. Press F2. 73;
pericd := Abs{posisiZ - posisil);
period := period / 8; :
str (period, periode _pitch);
seteolor (warna);
settextstyle (smallfont, horizdir, 43;
settextjustify (centertext, centertexi);
outtext¥Y (180, 5, 'PITCH : °~ + copy(pericde pitch, 1, 7) + mz’
delay (30007;
seteclor (0);
settextjustify(centertext, centertext);
outtext¥¥ (1680, 5, 'FITCH : ° + copv{pericde_pitch, 1, 7) + ‘ms’
setedlor  (warna);
setiextjustify(centertext, centertext);
outtextXY (160, 5, 'Press Space Bar ! "J;
repeat
inkey (Kar, Fk, Key);
until Key = SpaceRey;
cetonlon(0y:
outtextXY(180, 5, 'Press Space Bar !."};
selesai = true; ‘
end;
end;

real; B - 77

{ seoskictcciolcskisiolkciicilolosicidopiolotoicicioiciosioleibiciolsaiciositciliciallokseisoisioiciiiolk. }

Proecedure Rursor_kanan;

var

old¥, oldY, a¥, a¥ 1 integer;

42

sy




begin B - 18

oldX 1= get¥;

old¥Y 1= get¥;
putimage (oldX, oldY, salib”™, Xorput);
aXx = old¥ + 1;
ay 1= oldy;

putimage (aX, a¥, salib”™, xorput);
movetolaX, aY);
end;

{ sekioriccisioiiiisiciciolicicisiciciselcioickRickoicickolsiciciooisicrolcl Ao tolt oot sk 3

Procedure Rursor_kiri;
var

0ldX, oldY, bX, by . integer;
begin

oldX 1= get¥;

oldY 1= getY;

putimage(oldX, oldY, salib™, Xorput);

bX = oldX - 1;

bY := 0ldY;

patimage (bX, bY, =salib™, xorput),
moveto(bX, bY);
end;

I sellolosicieloioicioleliaieiaiciolisoloteiolotasioleisieolaacioieiotaeistoroitasisioolsiisioesisisiioer 3

Procedure Kursor_kanan_cepat;
var

oldX, oldY, cX, oY :  integer;
begin

oldX . := getX;

oldY 1= getY;

putimage (cld¥, oldY, salib™, Xorput);

cX = 0ld¥ + 10;

eY = 0ldY;

putimage (cX, oY, salib™, xorput);
moveto  (cX, cY);
end;

{ sekicicicloloisicioiciicisiicieicicioteicioloioisiiciololokioioiioicioelictsicioeioicicioliciasistoioioristorsking. 3

Procedure kursor_kiri_cepat;
var

oldX, oldY, d¥, dY :  integer;
begin ,

oldX . = get¥;

oldY = getY;

putimage (oldX, oldY sallb* Xorput);
dx = 0ldf - 10;




dy ' 1= pldy; : B - 18
putimage (dX, d¥, salib™, xorput);
moveto (dX, dY¥);

end;

{ Fcicriciclcliiciciichickicloiciokickicieiolciioiioliciieaorioioriaicisioiciolsiciicilsierticreiisoksl 3

Procedure Kursor_awal( var posisi_akhir - integery;
var
tekan _fZ, awalX, awalY : integer;
tombol : char;
- Fk *  boolean; .
beginh\
tekan_ T2 = 0;
salib = @data_lwirsor;
awalX = posisi akhir;

awalY = 15;
setviewport (0, 0, getmax¥, 20, clipon);
settextstyle (smailfont, horizdir, 4):
settextjustify (righttext, centertext);

seteolor {warna);

outtextXY (239, 35, ~ Mark Ist point. Press F2. ")
setviewport (0, 0, getmaxX, 240, clipon);

putimage (ewalX, awalY, salib”™, xorput);

moveto {awalX, awalY);

selesal := Falge;

repesat

inkey (tombol, Fk, key);
case key of

RightArrow : kursor_kanan;
LeftArrow : hursor_kiri;
UpArrow : kursor_kanan_cepat;
DowmArrow : horsor_kiri cepat;
F2 : hitung piteh(tekan £2, posisi_akhir);
end;
untll selesai

end;

{ *ﬁﬁdﬂﬂ’ﬂﬁimmﬂﬂdﬁl?mOk>k>!<*>if>l€>§<>P~>E<>I:ﬂfﬂiﬂiﬁéﬂiﬂ\’ﬂokﬁoliﬂ:*ﬁﬁkkiotﬁbi\’ﬂ:>I=>k=k>i<>*~’>§3ﬁ‘»if>!f*>i’~**>if*** E

{ MAIN PROGRAM — - 3}
begin
clrser;
new {s_inp); new(x);
inisislisasi_1; :
write (’'Namaz File O

readln (nama_file);

baca_data_input;

writeln( "tunggu proses SIFT sedang dikerjskan .. .. DR
IPF; '




desimasi;
for no_frm
begin
buat_frame_1;
Diff Hamming;
Hitung parameter L¥FC;
invers_filter;
auntokorelasi;
cari_pitch V_UV;
end;
for no_FRM
simpan_hasil;

buat_frame_2;
inisialisasi_grafik;
warns

buat_gambar (0);
frame_gambar
lmrsor_akhir

repeat
inkey (ch, Fkg, key);
case key of
Pellp
Pgibn
HomeEey
EndKey
Fi
end;
until key

closegraph;
dispose (s_inp);
dispose (x);
end.

H

i I

0 to (array max - 1) do

:= 0 to (array_max - 1) do

G;
10;

halprev;

halnext;

awal;

akhir;
kursor_awal{lursor_akhir);

= HzrcapeRey;

b
e
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NILAI PERODE PITCH DAN Fo TIAP FRAME

Suara Vocal 'a’ (Pria) Suara Vocal 'i" (Pria)
No.[ Fo _ |[Periode Pitch]| [No[ Fo [Periode Pitch]
1 1258 8,000 17 - 138 7,250
2 125 ' 8,000 2 138 7,250
3 127 7,891 3 138 7,250
4 126 ) 7,938 : 4 1381} 7,250
5 129 - 7,814 5 138 - 7,250
6 127 7,891 6 138 7,250
7 126 7,938 7 138 7,250
8 129 7,814 - 8 138 7,250
9 1251 . 8,000 8 138 7,250
10 127 7,891 10 138 7,250
11 126 7,938 11 138 7,250
12 129 7,814 12 138 7,250
13 127 7,891 13 138 7,250
14 126 7,938 14 138 7,250
151 129 7,814 15 138 . 7,250
16 127 - 7,8¢1 16 138 7,250
17 126 - 7,938 ) 17 138 7,250
i8 129 7,814 _ i8 138 7,250
19 127 7,891 19 138 7,250
20 126 7,938 20 - 188 7,250
29 100 7.814 21 138 7,250
22 1251 . 8,000 : 122 1381 . 7,250
23 1271 . 7,891 23 138 7,250
24 126 7,938 24 138 7,250
25 129 7,814 25 138 7,250
28 127 7,891 26 158 7,250
27 126 7,938 271 . . 188 7,250
28 128 7,814 28 138 7,250
30 125 B,000 30 138 7,250
31 127 ‘ 7,891 31 138 7,250
32 126 7,938 32 138 7,250
33 129 7,814 33 1388 7,250
34 127 7851 34 135 7,250
35 126 7,838 35 138 7,250
36 129 7,814 36 138 7,250
37 125 8,000 37 138 7,250
38 127 7,881 38 138 7,250
39 126 7,938 ' 39 138 7,250

40 129 7.814 - 401 . 138} 7,250




Suara Vocal ‘e’ (Pria) Suara Vocal ‘o' (Pria)

Fo | Periode Pitch)

[No. (Nol __Fo__ [Periode Prchl
I 7197 8,375 K 123 8,125
2 120 8,313 2 123 8,125
3 120 8,813 3 123 8,125
4 120 8,313 4 125 8,016
5 121 8,268 5 124 8,063
6 121 8,261 6 124 8,063
7 120 8,313 7 122 8,171
8| 120 8,313 8 123 8,125
9 120 8,313 9 123 8,125
10 121 8,268 10 125! 8,016
11 121 8,281 11 124 . 8,063
12 119 8,375 12 124 8,063
13 120 8,313 13 122 8,171
14 120 8,313 14 123 8,125
15 120 8,313 15 123 8,125
16 121] 8,268 16} 123 8,125|
17 121 8,281 17 125 8,016
18 120 8,313 18] 124 8,063
19 120 8,313 19 124 8,063
20 120[ . 8,313 20 122 8,171
21 121 8,268 21 123 8,125
22 121 8,261 22 123 8,125
23 120 8,313 23 125 8,016
24 120 8,313 24 124 8,063
25 120 8,318 25 124 8,082
26 121 8,268 261 122 8,171
27 1211 8,281 27 125 8,016
o8 119 8,375 28 124 &,063
29 120 8,313 29 124] | .063
30 120 8,313 30 122 8,171
51 120t ... 8,813 181t -123} .. B,125
82 121 8,268 32 123 8,125
33 121 8,281 83 125[ 8,016
34 120 8,318 34 124 8,063
35 120 8,313 35 124 8,063
36 120 8,313 36 122 8,171
37 121 8,268 87 123 8,125
38 121 8,261 381 123 8,125
39 120 8313 39 JEER ERES
4D 121 8,268, 140 1251 8,016




Suara Vocal 'u’ (Pria)

[No.] Fo__ [Periode Pitch]
1 140 7,125
-2 142 7,063
3 144 6,953
4 144 | 6,953
5 144 6,953
6 143 6,988
71 138 7,250
8 138 7,219
9 144 6,953
10 144 6,953
11 144 6,953
12 143 6,988
13 138 7,250
14 139 7,219
15 142 7,063
16 144 6,953
17 144 6,953
18 144 6,953
19 143 6,988
20 138 7,250
21 139 7,219
22 144 6,953
23 144 6,953
24 144 6,953
25 143 6,988
26 138 7,250
27 139 7,219
28 144 6,953
29 144 6,953
30 143 6,088
81 - 138 7,250
32 139 7,219
33 144 6,953
34 144 6,953
35 144 5,953
36 143 6,988
37 138 7,250
38 139 7,218
39 142 7,083
40 144 6,953
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NILAI PERODE PITCH DAN Fo TIAP FRAME

. Suara Vocal 'a’ (Wahita)

I'No. Fo | Periode Pitch]
1 : 216 4,625
2 229 4,376
3 217 4,625

-4 222 4,500
51 227 4,406
6 222 4,500
7! o7 1825
8 . 216 4,625
o 1T 227 4,406

10 T 227 4,406 |

1141 228 4 301

12 222 4,500

13 216 4,625

14 217 4,625

151 225 4,438

16 225 4,438

17 225 4,438

18 228 4,391

19 222 4,500

20 216 4,625

21 222 4,500

22 227 4,406

ns 208 4,500

24 217 4,625

25 216 4,625
26 225 4,438
27 228 4,581

2B 222 4,500

2o 216 - 4,625

30 222 4 500

31 216 4,625

32 229 4,376

33 217 4,825

84 222 4,500

35 22y 4,406

36 222 4,500

837 217 4,625

a8 216 4 625

39 227 4 4086

40 227 4,406

Suara Vocal 'i' (Wanita)

Periode Pitch]

INo} Fo
1 242 4,125
2 246 4,063
3 246 4,063
4 248 4,081
5 249 4,020
6 250 4,000
L7 Bdt 40k
8 o8] 4,000
9 245 4,020
10 248 | 4,020
11 249 4,020
12 250 4,000
13 246 4,063
14 248 4,081
15 249 4,020
16 242 4,125
17 246 4,063
18 249 4,020
19 246 4,063
20 248 4,081
21 242 4,125
22 2486 4,083
23 25C 5,000
24 249 4,020
25 249 4,020
26 249 4,020
27 250 4,000
28 246 4,063
25 T B
30 249 | 4,020
31 42 4,125
82 246 4,063
33 249 4,020
34 249 4,020
35 250 4,000
36 246 4,063
87 248 4,031
38 249 4,020
39 242 4,125
40 248 4,081

4031



Suara Vocal ¢’ (Wani1aj , Suara Vocal 'o’ (Wanita)

'No.] Fo Periode Pitch] - [No[  Fo Periode Piich|
1 229 . 4,375 1 235 4,250
2 2821 4,313 2 239 4,188
3 230 4,352 3 242 4133
4 230 4 352 4 242 4,180
sl 2351 - 4,250 -5 288 Ay

8} 235 7 4280 6 242 4,130
7 T2y ’ 4,250 7 238 4,203
- 8 232 4313 8 2386 4,188
9 230 4,352 S 242 4,133
10 230 4,352 i0 242 - 4180
11 229 4375 11 238 4,203
12 232 4,313 12 242 4,130
13 230 4 352 13 238 4,203
14 . 280 4,352 14 242 - 4,130
) 235 4,250 15 238 4,203
16 230 4,352 16 239 4,188
17 235 4,250 17 242 4,133
18 235 4,250 18 242 4130
19 235 4,250 19 239 ' 4188
20 232 4313 20 242 4,133
21 235 4 250 21 242 4,130
22 235 " 4,250 221 238 4,203
23 235 4,250 23 235 - 4,250
24 235 4 250 24 239 4,188
2E 8B 4 250 2= o4 4,133
26 . 285 4,250 26 242 4,130|
27 . 282 4313 27 238 4,203
28 232 4,318 28 242 4,130
29 230 4 3852 29 238 4,203
30 230 4,852 30 239 . 4,188
5 585 —2250] sl 4 " a1ss|
32 235 4,250 32 242 A 4130
33 235 4,250 38 238 4,208
34 2385 4,250 a4 242 4,130
35 232 4,313 35 238 4,203
36 230 4,352 36 242 4,180
a7 230 4,352 37 239 4,188
38 C 229 4,375 38 242 4,133
39 220 4,375 39 249 4,130
40 232 4,318 40

238 4,203




Suara Vocal 'u’ (Wanita)

No.] ~ Fo__ [Periode Plich||
E 2427 - 4,125
2 246 4,063
3 2501 - 4,000
4 249§ 4,011
5 245 4,078
5] 246 4,063
7 250 4,000
8 2491 - 4.011

T 242 4,125
10 246 4,063
11 250 4,000
12 249 4,011
13 . 245 4,078
14 245] 4,078
15 246 4,063
16 250 4,000
17 249 4,011
18 246 4,063
19 250 4,000

20 249 4,011
21 245 4,078
22 246 4,063
23 250 4,000
24 249 4,011
25 250 4,000
26 249 4,011
27 245 4,07
28 246 4,083
29 250 4,600
80 245 4,078
31 245 4,078
32 246 4,083

EE 250 4,000
34 249] . 4,011
R e
56 250 4,000
a7 249 4,011
38 245 4.078]
39 246 4,063
40 4,000

. 250






