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ONSOZ

Bu projede C 6713 DSK seti ile Matlab 7.0 programinin Simulink 6zelligi kullanilarak gercek
zamanli ses analizi yapilmigtir. Bu ama¢ dogrultusunda farkl kisilere ait ‘merhaba’ sozciikleri
incelenerek ayirt edilmis ve kaydedilen bir ses dosyasi araciligiyla kullaniciya cevap vermesi
saglanmustir.

Projemizin ger¢eklesmesinde DSP setlerinin teminini saglayan ve sinyal isleme alanindaki
bilgileri ile bize destek olan degerli hocamiz Prof. Dr. Aydin AKAN’ a, projemizi hazirladigimiz
donem boyunca bize yol gosteren ve ¢aligmaya tesvik eden Ars. Gor. Koray KAYABOL’ a,
‘Ger¢gek Zamanli Ses Tanima’ bitirme projesi lizerine calisan grup arkadaslarimiz Berrak
OZTURK’ e ve Tunay CAKAR’ a tesekkiirlerimizi sunariz.
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OZET

Projemiz ‘Gergek Zamanli Kisi Tanima’ amacini gerceklestirmek igin tasarlanmistir. ‘Gergek
Zamanlh Kisi Tanima’ amacina yonelik olarak Matlab Simulink ortaminda uygun algoritma
olusturulmus, daha sonra gerekli degisiklikler yapilarak C 6713 DSK setinde programin
caligmas1 saglanmistir.

Bu amagla oncelikle anahtar sesler kaydedilip, gerekli islemlerden gegirilerek kiitiiphaneler elde
edilmistir. Olusturulan blok diyagram mikrofon aracilifiyla gonderilen ses sinyalini korelasyon
yontemini kullanarak bu kiitiiphane ile karsilagtirmakta ve sonuglart degerlendirerek uygun ¢ikis
islemini gergeklestirmektedir. Bu islem projemizde ¢ merhaba ( kullanici ismi ) * seklinde cevap
verecek ses dosyasi olarak diizenlenmistir. Cikis ses dosyasi islemi istenilen bigimde
tasarlanabilir ve kisi tanima isleminin gergeklestigi gézlemlenebilir.

Matlab Simulinkte gerceklestirilen simulasyon iizerinde gerekli degisiklikler yapilarak Code

Composer Studio programi araciligiyla C 6713 DSK setine yiiklenen algoritmanin gergek
zamanli olarak ¢alisip kisi ayirt etme isleminin gerceklestirdigi gézlemlenmistir.
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1. GIRIS

Bu ¢alismada C 6713 DSK seti ve Matlab Simulink programi kullanilarak ger¢cek zamanli ses
analizi yapilmistir. Bu analiz icin © a ’ sesleri incelenerek ayirt edilmis ve kullaniciya daha 6nce
kaydedilen ses dosyasiyla yanit vermesi saglanmistir.

Projemiz ‘Gergek Zamanh Kisi Ayirma’ amacina uygun olarak iki ana boliimden olusmustur.
Birinci boliimde ger¢cek zamanli ses tanima iglemi Matlab Simulink ortaminda gergeklestirilmis
ve simiilasyonu yapilmistir. Ikinci boliimde ise gergek zamanli ses tanima islemi C 6713 DSK
Starter Kit ortamina aktarilarak sonuglar gozlemlenmistir.

Matlab Simulink ortaminda oOncelikle gerekli olan kiitiiphaneler olusturulmustur. Bu
kiitiiphanelerde farkli kisilere ait “ a > sesleri bulunmaktadir. Bu ‘a’ sesleri mikrofon araciligiyla
gercek zamanl alinacak ses ile korelasyon yontemiyle karsilastirilip hoparlor ¢ikisinda istenilen
cikisin verilmesi saglanmistir.

Bu asamadan sonra Matlab Simulink’te simulasyonu yapilan blok diyagrami iizerinde C 6713
DSK seti i¢in gerekli olan degisiklikler yapilarak ( mikrofon yerine ADC, hoparlor yerine DAC
yerlestirilip ) hazirlanan programin C 6713 DSK setinde de ger¢ek zamanli ¢alismasi
saglanmustir.
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2. C 6713 DSK SETI iLE GERCEK ZAMANLI KiSi AYIRMA

Bu boéliimde, Matlab Simulink’in anlatilmasi, gerekli kiitiiphanelerin olusturulmasi, Matlab
Simulink’ te simulasyonun gergeklenmesi, C 6713 DSK kartinin tanitilmasi, Code Composer
Studio programinin tanitilmasi, tasarlanan algoritmanin Code Composer Studio araciligiyla C
6713 DSK setine aktarilmasi, benzer algoritmayla tasarlanmis kelime tanima projesi sirasiyla
agiklanmustir.

2.1 Matlab Simulink’ in Tamitilmasi
Projemizi karta atmadan Once hazirlanan algoritma Matlab Simulink ortaminda
gerceklestirmektedir. Simiilasyonu gergeklestirmek amaciyla Matlab Simulink hakkinda

bilinmesi gereken temel uygulamalar bu boliimde agiklanmistir.

Matlab Simulink’te bir modelin olusturulabilmesi i¢in Oncelikle File > New > Model
sekmesinden yeni bir model agilir ( Sekil 2.1 ) .

=) MATLAB
GIEN Edit Debug Desktop  Window  Help
N M-File

Figure

ent Directory; | COMATLAET weork

Qpen. .. Chrl+O
Close Command Window

Impart Data, .. Madel
Save Workspace As. ., Chrl+S
Sef Path...

Preferences. ..

‘ariable
ndowr

To get started, select MATLAE Help «

=
Page Setup...

Print...

1 Z L burcu_Fatibikesme. m
2 .. sesli_yanitikesme. m
320, burcu_Fatihikesme. m
4 .. labivizeldenemel2.m
5. labydeney3ideney3.m
& bideney3isectionl.m
7 ... bideney3isectionz.m
3 L bideney3isection3.m

Exit MATLAE Chrl+G
 E [Ea. ~] 7
Mame | Walle

Sekil 2.1 Matlab Simulink modelinin agilmasi
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Bu islem yapildiginda Matlab Simulink model dosyasi agilmis olur ( Sekil 2.2 ) .

File Edit Wiew Simulation Format Tools Help
D=EES 100 [Nomal = & =
Ready 100%s odeds

Sekil 2.2 Matlab Simulink modeli

Ancak bir Matlab Simulink modelini bu yontemle actigimiz zaman C 6713 DSK seti icin
yapilmasi gereken konfiglirasyon parametrelerini ayarlamak ¢ok zor oldugu i¢in daha once
Matlab 7.0 Help dosyasinda bulunan bir model dosyasindaki elemanlar1 temizleyerek Matlab
Simulink model dosyasini hazirlamak bizim i¢in biiylik bir kolaylik getirecektir. Bu nedenle
Help > Full Product Family Help sekmesinden yardim dosyasi agilir ( Sekil 2.3 ') .

File Edit Debug Deskiop SWindow NglEs
Full Product Family Help

0w & B oo | K [LABTwvork
. MATLAE Help Fl
Shartouts [#] Howe to &dd [#] What's M Lsing the Desktap
nx Using the Carmmand Swindow _
Ef @ &l H Web Resources k
Al Files - Check for Updates ATLAB Help
[ aei_sesli_yanit Demas
[ bitirme adewi About MATLAE
[ dsp lak
COfilter
A kisi_ayirma
[ ] kisi_ay?rma

Sekil 2.3 Matlab Simulink help dosyalarinin bulunmasi
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Daha sonra Help > Demos > Simulink > Embedded Target for TI C6000 DSP > C6713DSK
sekmesi agilir ( Sekil 2.4 ) .

Fle Edt Yiew Go Favorites Deskfop Window Help

Corterts | Index Seamh

@ Getting Started with Demos
o\ MATLAB

volhoxes
L5k Simulink |
Mewr I Wersion 6.0

(£ Block Diagramming Features

(£ Automotive Applications

([ Aerospace Applications

([ General Applications

3 Embedded Target for Infineon C166@ Microcontrollers

=58 #A

Title: | Erbedded Target for TI CE000 DSP Demos

&

CE713 DSK

L E Echo Cancellation Moise Cancellation

L E Wavelet Denaising Revetberation

B3 Embedde
= E3 Embedde

d Target for Motorola® MPCESS
d Target for QSEKNDHE

Ermbedded Target for TI C2000 (tm) DSP
3 Embedded Target for TI CEOO0 DSP

(3 ceF

1 ChdTh DEK

cha Lancellation
44~ Moise Cancellation
- Wavelet Dennising
- Rewerberation

44 DIP Switch Contral

Evid

B3 Real-Time Windows Target
5 Real-Time Workshop
5 Real-Time Workshop Ermbedded Coder

L E DIP Switch Control

Sekil 2.4 C 6713 i¢in Matlab Simulink help dosyalarinin bulunmasi

Bu boliim agildiginda sag tarafta goriinen boliimler Matlab 7.0 da hazir olarak bulunan C 6713
icin konfigurasyon parametreleri ayarlanmig 6rnek dosyalardir. Bunlardan herhangi biri agilip,
icindeki elemanlar silindikten sonra istenilen Matlab Simulink modeli hazirlanabilir. Projemizde
Noise Cancellation 6rnegi agilarak islem yapilmistir ( Sekil 2.5 ) .

= Help

File Edit Miew Go Favorites Desktop Window  Help

X

Conterts | Index | Search| Demos |

@ Getting Started with Demos
& 4k MATLAB
# < Toolhoxes
= & Simulink
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(£ Black Diagramming Feat
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B8 Embedded Target for Infi
B8 Embedded Target for Mo
B3 Embedded Target for 05
B3 Embedded Target for TI
B8 Embedded Target for TI
# ] CB416 DSK
® (3 CB711 DSK
[EREE] C5713 DS
® [ CE701 EVM
B8 Real-Time Windows Targ
% ReakTime Warkshop
) W Real-Time Warkshop Em
® B SimMechanics
® B SimPowerSystems

2]

EEBDEBE

0DEE

|

[

[
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e
Title: iCEUUU Scaptive Noise Cancelation

Adaptive Noise Cancelation

This Simulink model demonstrates an adaptive filtering application on your Texas Instruments D3P Starte
DSP Platforrm

Adaptive Filter Algorithm

The Least Mean Square adaptive filter uses the reference signal {on the "In" port) and the errar signal (on t
labeled "Moise filter”. As it converges to the correct filter, the filtered noise should be completely subtracte
contain only the original signal

For details, see "Adaptive Filter Theary”, 3rd Ed. by S. Haykin, Prentice-Hall 1996,

Opening the demo model

C6711 DSK: Conventional RTDX Yersion, High-Speed RTOX version

C6713 DSK: High-Speed RTOX versioh
(High-Speed RTLUR - b0 Emulator.)

Time-Domain Acoustic Noise Canceler

® 8§ Sirmulink Accelerator

@ W Sirulink Contral Design CET11 DSk

@ B Sirulink Fixed Poirt

@ B Sirmulink Parameter Esti i Outl 0

m W Simulink Reannrt Ganarat ouz - Desired =

Sekil 2.5 C 6713 i¢in Matlab Simulink Help Adaptive Noise Cancelation simulink dosyasinin

acgilmasi
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Bu o6rnek agilirsa karsimiza C 6713 icin konfigiirasyon parametreleri ayarlanmis Matlab

Simulink model dosyasi elde edilir ( Sekil 2.6 ) .

=] c6713dskANG

File Edit Yiew Simulation Format Tools Help

O = EHS » iinf Marmal BB REERE G ®
Time-Domain Acoustic Noise Canceler
CET13 DEK
CE712 DSK
cutd =1 It
= N1 12 DSk,
out2 Desired Err Wﬁiﬁ
~ Lineln Maize Channel ol agapt  OLMS A
CB713 DEK. Frarne
ADC Reset - - Ta RO
faz W11 ‘1' 4 ™ e outTaps
’—b [}
LS Filter [ru) Downgample  Buffer
From R TOG
iMu
How to use this demo: Fast
Addapt
Build / Reload Display
Type Girl+B (or double-click, BuildFeload & Run’ % Rin RTDX Data Halt Demeo
10 build and run dermo applicaton on G713 DSk, E Slow
Cnce the demo is nunning, set OSK.OIP Switch 0 Adapt
1o 'on’ [down position) to s/t the adap@Eton process.
Ee sure to use the Halt' button to stop the demo, in order Inf View Demo
10 propery disable RTD. 2 Script

Sekil 2.6 C 6713 i¢in Matlab Simulink Adaptive Noise Cancelation simulink dosyast

Projemizi hazirlamak icin help dosyasinda hazirlanmis simulink model dosyasindaki biitiin
elemanlar silinir ve C 6713 DSK seti i¢in konfigurasyon parametreleri ayarlanmis bos simulink
dosyasi elde edilir ( Sekil 2.7 ) .

1 c6713dskANC * FEX
File Edt View Smulation Format Tools  Help
Ob=E& = inf Homal  ~| OF gy [B) & PEB T ®
Ready 100% FixedsStepDiscrete
Sekil 2.7 C 6713 i¢in konfigilirasyon parametreleri ayarlanmis bos Matlab Simulink model

dosyasi
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Hazirlanan bos Matlab Simulink model dosyas1 File > Save As sekmesi ile dosya istenilen yere
istenilen isimle kaydedilebilir ( Sekil 2.8 ) .

0O =& ﬂ lEE - e iinf Mormal x @ | HEE @

Konurm:f§| 53 bitirme:_tidesi

Dosya ad: ]k\si_ayima_pruiesi.md\ | Faydet |l
Kapttirii [ Simulink Models (% md) | iptal

Ready 1100%: |FixedStepDiscrete

Sekil 2.8 Kisi ayirma projesine uygun Matlab Simulink model dosyasinin oluéturulmaa

Projemiz sirasinda Yerel Disc (C: ) > MATLAB7 > work > bitirme o6devi klasorii igine
kisi_ayirma projesi.mdl olarak kaydedilmistir. Dosyalar Matlab klasorii igindeki work
klasoriinde tek bir klasor icine kaydedilecektir, ¢linkii simulink ortaminda calisildig1 zaman diger
klasor igindeki m-file yada modeller gorillemez. Bu asamadan sonra hazirladigimiz bu bos
simulink model dosyast daha sonra hazirlanacak model dosyalar1 i¢in ilk adim olarak
kullanilacaktir.

2.2 Kiitiiphanelerin Olusturulmasi

Projemizde oncelikle karsilastirilacak seslerin kaydini yapmamiz gerekmektedir. Bu amagla
farkl ii¢ kisiye ait ‘a’ sesleri kaydedilmis ve bu sesler {izerine ¢esitli islemler yapilmistir. Bu
boliimde anahtar seslerin kaydedilmesi, anahtar ses dosyalarinin ‘workspace’e aktarilmasi, ¢ikis
ses dosyalarinin ‘workspace’e aktarilmasi ve ses dosyasinin gerekli boliimiiniin elde edilmesi
boliimleri sirasiyla anlatilmistir.

Elektrik-Elektronik Miihendisligi Bolimii
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2.2.1 Anahtar Seslerin Kaydedilmesi

Karsilastirilacak sesler olan ‘a’ sesleri Matlab Simulink ortaminda hazirlanan algoritma ile
kaydedilmistir ( Sekil 2.9 ) .

EEX

pr—
izl ses_kaydi

Simulation  Format  Tools  Help

(= = = =2 »

omed  ~|| B0t B B =

L)

t!} | audio vy

Frorm wimwe T wiawe
Dz vice Fil=
Ready 100%: FixedStepDiscrete

Sekil 2.9 Ses kayit modelinin olusturulmasi
Bu boliimde dosya isminin degistirilmesi, simiilasyon siiresinin belirlenmesi, mikrofonun modele
yerlestirilmesi, ses dosyasinin kaydedilmesi, blok baglantisinin yapilmasi ve simiilasyonun
calistirilmasi boliimleri sirasiyla anlatilmastir.

2.2.1.1 Dosya Isminin Degistirilmesi

Daha once kaydedilen bos Matlab Simulink model dosyasi agilir. File > Save As sekmesi
kullanilarak istenilen isimle yeni kayit elde edilir ( Sekil 2.10 ) .
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son i 1%
K.onum: |E} bitirme_ndervi ;i o= £% EB-

kisi_avirma_projesi.md|

Dosya ad: 'ses_kaydi.mdl I |
Kawt i | Simulink Models [*md) | iptal |

Ready [100% | | [FixedstepDiscrete % |

Sekil 2.10 Matlab Simulink model isminin degistirilmesi

Burada dikkat edilmesi gereken en Onemli konu dosya isimlerinin tlirk¢e karakterleri
icermemesidir. Dosya isminde tiirk¢e karakter bulunduran modeller agilamaktadir. Ayrica
dosyanin olusturuldugu yer de 6nemlidir, ¢iinkii bazt modellerde birbiriyle baglantili iki farkli
dosya kaydedilebilir ve bu dosyalarin birbiriyle iligkisinin olabilmesi i¢in ayni klasor iginde
islem yapilmasi gerekir.

Bu islem yapildiginda istenilen isimli ‘ses kaydi.mdl’ model dosyasi elde edilmis olur ( Sekil
2.11).

File Edit Yew Smulaton Format Tools Help

D@EHS| &Rl o HNomal  ~|| B B& 0 RER T ®

Ready |100% [ [ FixedStepDiscrete Y |

Sekil 2.11 Matlab Simulink ‘ses kaydi’ modelinin olusturulmasi
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2.2.1.2 Simiilasyon Siiresinin Belirlenmesi

Projemizde kayit edilen anahtar seslerin belli bir siire aralifinda olmas1 gerekmektedir. Bunun
i¢cin simiilasyon siiresi biitiin kayitlarda 2 saniye olarak belirlenmistir. Siirenin belirlenmesi i¢in
‘inf° kaydmin yerine 2 yazmak yeterlidir ( Sekil 2.12 ) . Simiilasyon siiresi ‘inf’ olarak
belirlendiginde simiilasyon teorik olarak sonsuza kadar devam etmektedir.

E!ses_kaydi

File Edit ¥iew Simulation Format Tools Help

D EEE 2 Mamal || OH g [0 & 2]
Ready 100%s FixedStepDiscrete

Sekil 2.12 Matlab Simulink ‘ses_kaydi’ modelinin siiresinin degistirilmesi
2.2.1.3 Mikrofonun Modele Yerlestirilmesi

Modele herhangi bir blok yerlestirilmek istendiginde dosyanin {ist tarafinda bulunan ‘Library
Browser’ simgesi tiklanir ve istenilen blok agilan listeden bulunur ( Sekil 2.13) .

File Edit View Simulation Format Toals Help

DedS 2 Nomal || B9 4 [ &

Ready 100%: FixedStepDiscrate

Sekil 2.13 Matlab Simulink ‘Library Browser’in agilmasi

Mikrofonun bulundugu blok i¢in ‘Library Browser’ yardimiyla Signal Processing Blockset >
Platform Specific I/O > Windows(WIN32 ) sekmesinden ‘From Wave Device’ simgesi bulunur
(Sekil 2.14) .
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[ simulink Library Browser,
File Edit Wiew Help

0= = ¢

From Wave Device: Reads audio data samples from a standard Windows audio device in real time.

Only for uze with 32-bit Windows platforms [wM32).

+- N RF Blockset ~
B Real-Time Windows Target

+- N Real-Time Workshop

+- i Real-Time Workshop Embedded Code

4 | From wave File

Peport Generator
.- gl Signal Processing Blockset ‘]:l) To'wave Device
D3P Sinl
| DSP Sources audiesa | To'Wave File
+ J Estimation
+- 2+ Filtering
+- P Math Functions
{— Platform Specific I
P windows (WINGZ)
3 Quankizers
¥ _| Signal Management:
2 signal Cperations
2 statistics
2 Transforms
+. N SimMechanics
+- N SimPowerSystems
+. N Simulink Control Design
e
I
e

B simulink Extras

B Simulink Parameter Estimation
§| Simulink. Response Optimization
B Stateflow

+- N wirtual Reality Toolbox
=TI S

< | >
Ready

|i£

Sekil 2.14 Matlab Simulink Library Browser’dan Windows mikrofonunun bulunmasi

Library Browser’dan bulunan bloklar model dosyasina tasinarak simiilasyon olusturulabilir.
Bizim i¢in gerekli olan Windows mikrofonu bulunduktan sonra simge modele yerlestirilir (Sekil
2.15 ) . Bu mikrofon Matlab Simulinkte yani bilgisayar ortaminda projemizin simiilasyonu i¢in
gereklidir, programin karta yiiklenmesi sirasinda bu mikrofon degistirilecek ve yerine C 6713
DSK seti i¢in uygun olan mikrofon modele yerlestirilecektir.

] ses_kaydi *

File Edit “ew Simulation Format Tools Help

ODEeE& §EB 9] » 2 Mormal VD@@ H

¢

From Wave
Device

Ready 100%s FizedStepDiscrete

Sekil 2.15 Matlab Simulink modeline mikrofonun eklenmesi

Elektrik-Elektronik Miihendisligi Bolimii
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Bloklarin model dosyasina tasindiktan sonra uygun parametrelerin ayarlarlanmasi gerekir.
Parametreler simge tizerine ¢ift tiklayarak acilan pencerede diizenlenir. Mikrofon i¢in 6rnekleme
frekansi, 6rnek uzunlugu (bit), ¢ikisin pencere sayisi, kuyruk zamani ( saniye ), bilgi tipi gibi
degerler ayarlanabilir. Bu 6zelliklerden bizim i¢in 6nemli olan parametre 6rnekleme frekansinin
8000 Hz olmasidir. Ciinkii insan sesinin ideal 6rnekleme frekans1 8000 Hz dir.( Sekil 2.16) .

=1 Block Parameters: From Wave Device

From & ave Device [mazk] [link)

Read: audio data samples from a standard Windows audio device in real time.

Orly for uze with 32-bit Windows platforms PN 32).

Farameters
Sample rate [H2]|| 2000 j
Uzer-defined zample rate [Hz):
1E000

Sample width [bits]: | 15 |
‘Steren!

Samples per frame;

|512

Queue duration [zecondsz]);
|3

W Use default audio device

Audio device: | SigmaT el C-Majar Audio

|
Data type: | double ﬂ

ok | Cancel | Help | Apply |

Sekil 2.16.a Standart ‘From Wave Device’ blok ayarlar1

E Block Parameters: From Wave Device

Fram wave Device [mazk] (link)

Fieads audio data zamples from a standard Windows audio device in real time.
Oy for uze with 32-bit \Windows platforms PN 32).

Parameters

Sample rate (Hz): [E T |
| zer-defined sample rate [Hz):

16000

Sample width (bits): [ 16 |
I Stereo

Samples per frame:
HE

Queua duration [zeconds):
2
v Use default audio device

dudio device: | SigmaTel C-Major Audio

[]
[iata type: | double j

(1] Cancel | Help | Apply |

Sekil 2.16.b Kisi ayirma projesine uygun ‘From Wave Device’ blok ayarlarinin yapilmasi
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2.2.1.4 Ses Dosyasinin Kaydedilmesi

Ses dosyasinin bulundugu blok i¢in ‘Library Browser’ yardimiyla Signal Processing Blockset >
Platform Specific I/O > Windows(WIN32 ) sekmesinden ‘To Wave File’ simgesi bulunur ( Sekil
2.17).

[ simulink Library Browser
File Edit Wiew Help

O 42 @4 |

To Wave File: "w/itez audio data samples to a standard Windows PCh format ' WwWak™ audio file.

Only for uze with 32-bit Windows platforms [wN32).

+- N RF Blockset ~
B Real-Time Windaws Target

+- N Real-Time workshop

+- W] Real-Time Workshop Embedded Code
§| Report Generator

From ‘Wave Device

« | From W ave File

(—_EmsingBocet) ]:l} To'wave Device
| D3P Sinks
&I DSP Sources audio e |
+-- 2+ Estimation
+ _| Filtering

+-- 23 Math Functions
¢ = o Flatiorm Specific [0 )

1 Windows (WIN32)
#-| Quartizers

+- 2 Signal Management
y Signal Operations
24| Statistics
23] Transforms
B SimMechanics
B simPowerSystems
B simulink Control Design
B simulink Extras
B simulink Parameter Estimation

R e e e

W simulink Response Optimization
B stateflow

+- W Virtual Reality Toolbos
=T

< | ¥
Ready

Sekil 2.17 Matlab Simulink Library Browser’dan ses dosyasiin bulunmasi

£

‘To Wave File’ blogu boliim 2.2.1.3°de anlatildig1 gibi model dosyasinda uygun yere tasinir
(Sekil 2.18) .
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E—! ses_kaydi *

File Edit WYew Simulation Format Tools Help
O &S L] » 2 Mormal - O e [ & =
@J audio waw
From Wiawe To iz
Dlevice File
JReady 100%: FixedStepDiscrete

Sekil 2.18 Ses dosyas1 blogunun modele eklenmesi

Ses dosyas1 parametre ayarlarindan projemiz i¢in uygun degerler standart degerler oldugu i¢in
bir degisiklik yapilmamistir. Cikistaki ses dosyas: ‘audio.wav’ dosyasi seklinde simulinkin
olusturuldugu klasoriin i¢ine kaydedilecektir. Ses dosyasinin ismi istenirse blok ayarlarindan
degistirilebilir. Burada dikkat edilmesi gereken nokta konmak istenen ismin sonuna ‘.wav’
uzantisinin yapilmasidir ( Sekil 2.19) .

L1 Block Parameters: To Wave File

Tao'wave File [mazk] [link)
Wwiites audio data zamples to & standard Windows PCM farmat WA sudio file.

Orly for uge with 32-bit Windows platforms [wIN32).

Parameters

File narne:

|audi0. wand

Sample width (bits): | 15 |
Miniraum number of samples far each write to file:
256

Ok | LCancel | Help | Apply |

Sekil 2.19 Kisi ayirma projesi i¢cin uygun ‘To Wave File’ blok ayarlarinin yapilmasi

2.2.1.5 Blok Baglantisinin Yapilmasi

Projemiz i¢in hazirlanan ilk simiilasyon o6rneginde mikrofon ve ses dosyasi bloklar1 model
dosyasi i¢ine yerlestirilir. Aradaki baglantinin kurulmasi i¢in bloklarin sag ve sol kenarlarinda
goriinen kiiciik oklardan yararlanilir ve giris — ¢ikis arasi istenilen sekilde birbirine baglanir
(Sekil 2.20) .
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EEX

File N[ Yiew Simulation Format Tools Help

DeE&S @ » 2 Marmal - BE B s -]

Audic.way

~@w

Frarn Wawve To Wave
Dewvice File

Ready 100%, FixedstepDiscrete

Sekil 2.20 Bloklar aras1 baglantinin yapilmast

Anahtar sesleri kaydetmek i¢in model dosyamiz hazirlanmistir. Son asama olarak bu model
dosyas1 uygun klasor altina kaydedilir.

2.2.1.6 Simiilasyonun Cahstirilmasi

Anahtar sesleri olarak 3 kisiye ait ‘a’ sesleri kullanilacaktir. Simiilasyon calistirildiginda
mikrofondan kaydedilen ses, modelin olusturuldugu klasorde ses dosyasi seklinde olusur. Matlab
Simiilink’te hazirlanan bir algoritmanin ¢alistirilmasi i¢in model dosyasi iizerindeki ‘play’
simgesi kullanilir ( Sekil 2.21) .

E!ses_kaydi
File Edit Yiew Simulation Format Tools Help
O=E=E& = ) G 2 Narmal - & 2]
t!} P audio.waw
From YWave To Wave
Dievice File
Ready 100%: FixedStepDiscrete

Sekil 2.21 Simiilasyonun ¢alistirilmasi

Projemizde ses dosyalar1 sesi kaydedilen kisinin adi olarak diizenlenmistir. Anahtar seslerin

olusturulmasi i¢in her yeni kayitta sadece dosya ismi degistirilerek seslerin kaydi tamamlanmaistir
(Sekil 2.22).
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=1 ses_kaydi

File Edit Wiew Simulation Format Tools Help

0O =EEES » 2 Mormal MR REE =]

e

bemak waw
From Wave To Wave
Device Fila
| Ready 100% FixedStepDiscrete

Sekil 2.22.a ‘berrak’ ses dosyasinin kaydedilmesi

i£] ses_kaydi

File Edit WYiew Simulation Format Tools Help

D=E& & BB » 2 Warmnal | e B e ]

~@w

fatib . waw
From Wawe
Dlewice L) va‘:‘.e
Ready 100%: FixedStepDiscrete

Sekil 2.22.b ‘fatih’ ses dosyasinin kaydedilmesi
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E! ses_kaydi *

Fil= Edit View Simulation Faormat Tools Help

@dw

bourc
Frorm viawe To iawe
Dievice File
|R=ady |100% [ [ [FixedStepDiscrete A

Sekil 2.22.¢ ‘burcu’ ses dosyasinin kaydedilmesi

Anahtar sesler modelin olusturuldugu Yerel Disc (C: ) > MATLAB7 > work > bitirme_6devi
klasorii i¢inde kaydedilmistir. Bu ses kayitlar1 dosyalarin iizerine tiklanarak agilabilir ve
kaydedilen sesler dinlenebilir ( Sekil 2.23 ) .

X
Dosya Dizen  Gordndm Sk Kullanlanlar - Araclar  Yardim -ﬂ’

eGeri - f\) Lﬁ p.ﬂ.ra IE‘“ Klasdrler v Adres

A o L
b1 b1
Diger Yerler

& bitirme_pdevi (=)

Iy wark
Belgelerim kisi_avirma_projesi,mdl ses_kaydimdl
I Paylagilan Belgeler
a Bilgisayanim
‘d &3 Badlantilarim
Ayrinbilar

bierrak, way burcu, way

.

Fatib, waw

Sekil 2.23 Kaydedilen anahtar seslerin ses dosyasi olarak goriiniisii
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Kaydedilen sesler Matlab programindan ‘Current Directory’ penceresinden de goriilebilir ( Sekil
2.24).

File Edit View Debug Desktop ‘Window Help
0= & B o o | 8 i % | curert Directory: | CMATLABTWwarkkitirme_tdevi

Shortcuts [#] How to Add  [#] What's Mew

Current Directory - C:\MATLAB Pawork\bitir ...
ct & 5 (@]
Al Files - | File Type To get started, select MATLAE Help
i Wiy File .
Wil File
1| fatih weay WA File
kisi_ayirma_projesi.mdl MWodel
Model
< | >

Sekil 2.24 Kaydedilen anahtar seslerin Matlab’den goriiniisii

Bu ses dosyalarinin olusturulmasiyla anahtar sesler elde edilmis olur. Ayni ses kayit modelinin
iizerinden ¢ikista duyulmak tlizere gerekli olan ses dosyalar1 da ayni yontemle kaydedilir.
Projemizde c¢ikistaki ses dosyalari ‘merhaba (kisi adi)’ olarak kaydedilmistir ( Sekil 2.25 ) .
Boylece hazirlanan algoritmanin kisiyi ayirt ettigi acik¢a goriilecektir.

5l ses_kaydi |Z E rZ|

File Edit Yiew Simulation Format Tools Help

DEE&E &6 L] » 2 Mormal v || O e 3 gk | =1

merhaba_bemak,war

@w

From Vave
Dievice U bk
Filz

JReady 100%s FixedStepDiscrete

Sekil 2.25.a Cikis icin gerekli ‘merhaba_berrak’ ses dosyasinin kaydedilmesi
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il ses_kaydi *

CBX

File Edit Wiew Simulation Format Tools Help

D& &8 = »

’2— Marmal = @ H

@w

rerhaba_fath waw

From Wave
Device

Ready 100%:

To v
File

FixedStepDiscrete

Sekil 2.25.b Cikis i¢in gerekli ‘merhaba_fatih’ ses dosyasinin kaydedilmesi

E! ses_kaydi *

File Edit Yiew Simulation Format Tools Help

DeE& &EB 0 »

’2— Marmal hd @ “

g€

rnerhaba_bureu wan

From Wiawve
Devica

JReady 100%s

Tor Wae
File

FixedStepDiscrete

Sekil 2.25.¢ Cikis i¢in gerekli ‘merhaba burcu’

23
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& bitirme_ddevi E| |E| El
[T

Dosva  Dizen  Gordndm Sk Kollanlanlar Araclar Yardim i

@Geri A l\_‘) lj p.ﬂ.ra IL Klasdrlar v Adres

Dosya ve Klasor Gorevleri ¥
1, [, L) b
ik i :'i"
Diger Yerler J @ @

[y work

|E:.'I Eelgeletim kisi_arvvirma_projesi.mdl ses_kaydi.mdl berrak, wan burcu. waw

| Paylagilan Belgeler
H Bilgisatyarim

% Ad Badlantilanm h v h b

Ayrintilar

Fatiby. vaay merhaba_berrak.way merhaba_burcou, way merhaba_fatih,way

Sekil 2.26 Kaydedilen ¢ikis seslerinin ses dosyasi olarak goriiniisii

File Edit “iew Debug Desktop ‘Window Help

DS & B o Wl P curertDirectary: | CwmaTL aB7wworkibitirme_adevi

Shortcuts [2] Howe to Acd [Z] Wihat's Mew

Current Directory - C:\MATLAB7work\bitir... ? Command Window
ot i & [B)
Al Files I File Type = To get started, select MATLAE Help or Demos
[l kisi_avirma_projesi.mdl Model -
[ ses_kaydi mdl Model
(] herrak wray WY File
(] burcu way WY File
atih.way | WAL File

o merhaba_berrak way WAN File

[ merhaba_hurcu.way WAy File

1] merhaha_fatih way WAY File
=

il | >
Sekil 2.27 Kaydedilen ¢ikis seslerinin Matlab’den goriiniisii

Bu islemler tamamlandiginda karsilastirmamiz i¢in gerekli olan anahtar sesleri ve c¢ikista
duyulacak ses dosyasi karsiliklar1 kaydedilmistir.
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2.2.2 Anahtar Ses Dosyalarimin ‘workspace’e Aktarilmasi

Hazirlanan ses dosyalar1 {izerinde kolaylikla islem yapabilmek i¢in ‘wav’ dosyalarini Matlab’in
kolaylikla islem yapacagi sekil olan matris haline doniistiirmemiz gerekir. Ancak matris sekline
donlistim yapilirsa sinyaller {izerinde islem yapilabilir. Ses dosyalarinin matris sekline
doniistiirtilmesi i¢in Matlab Simulink ortaminda bir algoritma hazirlanmistir ( Sekil 2.28 ) .

E! ses_dosyasindan_matrise

File Edit Wiew Simulation Format Tools Help
E s
Oed& » 1 Marmal - EHe B & BEE &
From Wawe File
spesch_dftwar  Out - wout
[22050Hz1Ch/ABb)
Signal To
me_w‘a\ae Mfakspace
Fil=
From Wawe File
spesch_dftway  Out - youtd
[22050H =z Ch/18b)
Signal Ta
From Wave o kspace]
Filz1
From Wave File
spesch_dftway  Out -  youtZ
[22050H =z Chi1Bh)
Signal To
From s WotkspaceZ
Filez
Ready 100% FixedStepDiscrete

Sekil 2.28 Ses dosyalariin ‘workspace’e aktarilmasi i¢in modelde yapilmasi gereken degislikler

Bu boliimde dosya isminin degistirilmesi, simiilasyon siiresinin belirlenmesi, ses dosyalarinin
bloklar yardimiyla Matlab’e tanitilmasi, ses dosyasina uygun ¢ikis matrisinin elde edilmesi, blok
baglantilarinin yapilmasi ve simiilasyonun ¢alistirilmasi sirasiyla anlatilmistir.

2.2.2.1 Dosya Isminin Degistirilmesi
Matlab Simulink’te kaydedilen ilk dosyamiz olan ‘kisi ayirma projesi’ isimli model dosyasi

acilir. Daha sonra boliim 2.2.1.1°de anlatildig1 gibi ‘ses dosyasindan matrise’ isimli yeni bos
dosya kaydedilir ( Sekil 2.29 ) .

E! ses_dosyasindan_matrise

File Edit “iew Simulation Format Tools Help
OeE&S B < inf Nomal — w 2]
Ready 100%: FixedStepDiscrete

Sekil 2.29 Matlab Simulink ‘ses_dosyasindan matrise’ modelinin olusturulmasi
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2.2.2.2 Simiilasyon Siiresinin Belirlenmesi

Simiilasyonun ¢alisma siiresinin sonsuz olmasi teorik olarak dogru olsada yaptigimiz blok
diyagraminda sadece .wav dosyasindan veri alimi ve ¢ikisin matris olarak gdsterimi yapilacagi
i¢cin simiilasyon siiresi yapacagimiz islemi etkilemez. Bunun i¢in simiilasyonun ¢aligma siiresinin
1 saniye alimmmasi yeterlidir. Simiilasyon siiresinin degistirilmesi islemi bolim 2.2.1.2°de
anlatilmistir ( Sekil 2.30) .

E! ses_dosyasindan_matrise

File Edit Wiew Simulation Format Tools Help
OFES I fNemal ]| 05 g
Ready 100% FizedStepDiscrete

Sekil 2.30 Matlab Simulink ses_kaydi modelinin siiresinin degistirilmesi

2.2.2.3 Ses Dosyalarinin Bloklar Yardimiyla Matlab’e Tanitilmasi

Library Browser yardimiyla Signal Processing Blockset > Platform Specific /0 >
Windows(WIN32 ) sekmesinden ‘From Wave File’ simgesi bulunur ( Sekil 2.31) .
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[ simulink Library Browser El|§|rg|
File Edit Wiew Help

O = 4a dh |

From Wave File: Read: audio data samples from a standard ‘Windows PCH farmat ' widh!' audio file. ‘when
looping, enter nurber of times to play the file's data, or enter "inf" to loop indefinitely.

Only for use with 32-bit windows platforms [wIN32).

From Wave Device

B Link for Modelsim »~ !}

+- N Model Predictive Control Toolbo:
+- T Neural Metwork Blockset
+- W RF Blocksst

B Real-Time Windows Target
+ El Real-Time Workshop ‘]:l) Tao'wave Device
+- W Real-Time Workshop Embedded Cods

B Report Generator audiewae | Towave File

| Sional Processing Blockset

#-| D3P Sinks
2] DSP Sources
+- 2 Estimation
+-- 2+ Filtering
4+ B Math Functions
(T & Platform specric o)
{ ] windows (WIN3Z) )
| Quantizers
+- 2| Signal Management
QI Signal Operations
#] statistics
2 Transforms
+- g SimMechanics
+ E| SimPower Syskems
+-- N Simulink Control Design =
+- N Simulink Extras
+- W Simulink Parameter Estimation v
< | 3=
Ready

Sekil 2.31 Matlab Simulink Library Browser’dan ‘From Wave File’ blogunun bulunmasi

Blok daha énce boliim 2.2.1.3°de anlatildig1 gibi modele tasinir. Ug anahtar ses dosyast igin ii¢
ayr1 matris olusacagimasi nedeniyle aynt model dosyasina ayni bloktan ii¢ tane olusturulur. Bu
bloklarin kaynak olarak aldig1 anahtar ses dosyalar1 farkli olacaktir. ‘From Wave File’ blogu i¢in

uygun parametre ayarlari i¢in gerekli islemler yapilir ( Sekil 2.32 ) .

51 Block Parameters: From Wave File

From *#ave File [mask) [link]

indefinitely.

Only for use with 32-bit \Windows platforms [ 32).

Parameters

Feads audio data zamples from a standard ‘Windows PCM farmat WA audio file.
‘When looping, enter number of times to play the file's data, or enter "inf" ta loop

amples per output frame:

| 256

Minimumn number of samples for each read from file:

| 256

[rata type: | double
™ Loop

Mumber of times ta play file:

[1

Samples restart | immediately after last sample
[~ Dutput first sample read
™ Dutput last zample read

Ok | Lancel | Help |

Sekil 2.32.a Standart ‘From Wave File’ blok ayarlari
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Degistirilmesi gereken parametreler ‘dosya adi’ ve ‘cikisin pencere sayisi’dir. ‘dosya adr’
parametresiyle istenilen kaynak olarak secilecek wav dosyasinin ismi yazilarak, istenilen ses
dosyas1 matris sekline cevrilir. ‘cikisin pencere sayisi’n1 8001 olarak segmemiz gerekir, ¢ilinkii
bolim 2.2.1.3’de ses kaydi olusturulurken mikrofonun o6rnekleme frekansi 8000 secilmisti.
Sinyalde herhangi bir kaybin olmamasi i¢in c¢ikista olusacak pencere sayist 8001 olarak
belirlenmelidir.

=1 Block Parameters: From Wave File

From “#ave File [mazk] [link]

Fieads audio data zamples from a standard “Windows PC format ' Wwal™' audio file.
‘when looping, enter number of times ta play the file's data, or enter "inf" to loop
indefinitely.

Only for uge with 32-bit Windows platforms [WwIN32).

Parameters

File: name:
|berrak.wav{

Samples per output frame:

|gom

Minirurm number of samples for each read from file:

| 256

Data type: | double j
™ Loop

Mumber of times ta play file:
[1

Samples restart | immediately after lazt zample J
[~ Dutput first sample read
I~ Output last sample read

Ok | LCancel | Help | Lpply |

Sekil 2.32.b Kisi ayirma projesine uygun ‘From Wave File’ blok ayarlarinin yapilmasi

Ayarlar1 yapilmis bloklarin kaynak olarak aldiklari ses dosyalar1 degistirilir.

k| ses_dosyasindan_matrise E| @|E|
File Edit Yiew Simulation Format Tools Help
bEed& »oo Nomal  v|| O g [9) & =

Frorm Wiave File
bemak ey Cut
[B000OH=1ChI1ER)

From Wave
Fila

From Wave File
fatih waw Cut
[BO00OH=1ChI1ER)

From Wave
File1

From Wawve File
burcu v ut
[B000H=A1Ch/16h0)

From Wizave
Fil=2

JReady 100%: FixedStepDiscrete

Sekil 2.33 ‘From Wave File’ bloklarinin model dosyasina yerlestirilmesi
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Kaydedilmis dosyalar hazirlanan modele aktarildigin1 bloklarin altindaki frekans, kanal ve bit
degerlerinin degisir ve ses dosyalarinin dogru olarak bulundugu kolaylikla anlagilir ( Sekil 2.33 )

2.2.2.4 Ses Dosyasina Uygun Cikis Matrisinin Elde Edilmesi

Library Browser yardimiyla Signal Processing Blockset > DSP Sinks sekmesinden ‘Signal to
Workspace’ simgesi bulunur ( Sekil 2.34) .

[ simulink Library Browser,
File Edit Yiew Help

O = H4a @ |

Signal To Workspace: ‘wiite input to specified array in MATLAB's main workspace. Data iz
nat available until the simulation is stopped or paused.

E Link For MadelSim -~ )
+- T Maodel Predictive Contral Toclbax Display

+1. T Meural Network Blockset

+ Wl RF Blockset I|I:"e| M atriz Wiewer
B Real-Time Windows Target —_
+1.- I Real-Time Workshop l vout Signal Tay
+ E Real-Tima Workshaop Embedded Cade —
Report Generabor @ S pectium Scops
= Signal Processing Blockset FFT
3 DSP Sinks
] EI Time Scope
*| D3P Sources
+ g Estimation £ .
+ 2 Filtering wout Trggered Toworkspace
4+ #¥ Math Functions — |Drag this icon into & model to inse
+- 2 Platfarm Specific 1O L] Weotar Scope
2 Quartizers et
+- 2] Signal Management cle;:-?" " aterfall

2 signal Operations
| Statistics
2] Transforms

+-- W SimMechanics

| L o

< >
JReady

Sekil 2.34 Matlab Simulink Library Browser’dan ‘Signal to Workspace’ blogunun bulunmasi

Blok daha énce boliim 2.2.1.3°de anlatildig1 gibi modele tasinir. Ug anahtar ses dosyast igin ic
ayr1 matris olusacagi i¢in aynit model dosyasi i¢ine ayni bloktan {i¢ tane olusturulur. Bu bloklarin
olusturdugu matris isimleri farkli olacaktir. ‘Signal to Workspace’ blogu i¢in uygun parametre
ayarlari i¢in gerekli islemler yapilir ( Sekil 2.35) .
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L1 Block Parameters: Signal To Workspace
Signal To Workspace [maszk] [link]

ribe input to zpecified aray in MATLAB's main workspace. Data iz not available until
the simulation iz stopped or pauzed.

Parameters

Wariahle name: l

|_I,J0ut

Limit data pointz to last:

lint
Decimation:
[

Frames: | Caoncatenate frames [2-0 array) ﬂ

[~ Log fiked-point data a3 a fi object

0K LCancel | Help | Apply |

Sekil 2.35.a Standart ‘Signal to Workspace’ blok ayarlari

Degistirilmesi gereken ayar ‘degisken ismi’dir. Degisken ismi ile belirtilen ifade ¢ikiga atanacak
matrisin ismini belirtir. Projemizde ses dosyalarinin olusturdugu matrisler kisi isimleriyle
tanimlanmaistir.

21 Block Parameters: Signal To Workspace

Signal To Waorkzpace [maszk] [link)

Wwirite input to specified array in MATLAB's main workspace. Data iz not available until
the zimulation iz stopped or paused,

Parameters
Yariable name:
=
Lirnit data points to last:
[ine

Decimation:
|1

Frames: | Concatenate frames (20 array) ﬂ

I Log fixed-point data az a fi object

ok | LCancel | Help | Apply |

Sekil 2.35.b Kisi ayirma projesine uygun ‘Signal to Workspace’ blok ayarlariin yapilmasi

Ayarlar1 yapilmis bloklarin olusturacagi matris isimleri degistirilir, ciinkii kaydedilen ses
dosyalarinin kaynak aldiklar1 ses dosyalar1 farkli olacagi i¢in olusan matrisler de farkli olacaktir.
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E! ses_dosyasindan_matrise

File Edit Yiew Simulation Format Tools Help
OE&E § » 1 Mormal | Heg B e
Frorm Wave File
bBemak waw Out berrak
[B000H=1Ch/16E)
Signal Ta
From lWa\ne o hepace
File
From Wawe File
fatib e fatih
B000HzA1ChASE)
Signal To
From Wawe WWorkspace 1
Filz1
From Wawve File
burcu vy Qut burcu
[B000H=Z1Ch/A50)
Signal To
From Wiawe Wiomksp ace?
Fil=2
JReady 100% FixedStepDiscrete

Sekil 2.36 ‘Signal to Workspace’ bloklarinin modele yerlestirilmesi

2.2.2.5 Blok Baglantilarinin Yapilmasi
Daha 6nce boliim 2.2.1.5°de anlatildig: gibi blok baglantilar1 gerceklestirilir ( Sekil 2.37 ) .

E) ses_dosyasindan_matrise

File Edit Yiew Simulation Format Tools Help
u L. o
O = E& » 1 Marmal - D@@ “
From Wawve File
Erermal. waw Cut Pe{ bermrak
[BO00H=1Ch/160)
Signal To
From lW‘ave Wi space
File
From Wawve File
fautib wmw Sut s fatih
[BO000H=1Ch/160)
Signal To
From Wave onspace 1
File1
From Wawe File
burcu waw Sut J»|  burcu
[B000H=Z1Ch/A50)
Signal Te
Fn:\nr! Wate Warkspacez
Fil=2
JReady 100%: FixedStepDiscrete

Sekil 2.37 Bloklar aras1 baglantilarin yapilmasi

Ses dosyalarin1i matris olarak kaydedilmesini ve bdylece islem yapmamizi saglayan model
dosyasi elde edilmistir. Son agama olarak bu model dosyas1 uygun klasor altina kaydedilir.
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2.2.2.6 Simiilasyonun Cahstirilmasi

Daha oOnce ‘ses kaydi’ modeli ile kaydedilen anahtar sesler simdi hazirladigimiz
‘ses_dosyasindan_matrise’ modeliyle matris sekline doniistiiriilecektir. Simiilasyon bdliim
2.2.1.6°da anlatildig1 gibi ¢alistirilirsa, workspace penceresinde beklenen matrislerin olustugu
goriiliir ( Sekil 2.38) .

=) MATLAB

File Edit Wiew Graphics Debug Desktop Window Help

4

D [= o"'ll:- E K3 ﬁ ﬁ ? Current Directory: |-(-3-:iﬁ;:TLAB?IWDrku:;it-i.r'E;éaévi

Shorteuts [#] How to Add  [#] what's Mew

i t WA A X
of i & (B I
Al Files File Type | To get started, select MATLAE Help or Demos
[i# kisi_ayirma_projesi.mdl Model
[ ses_dosvasindan_matrise.mdl Maodel .
[ ses kaydimdl Maodel
[4] berrak wavy WAY File
[+ burcu way YWAY File
[] fatih weav WA File
[4] merhaha_herrak way WAY File
[4] merhaha_burcu.waw WAY Fila
[4] merhaba_fatih way WAY File
£l 3
X
PSS | R Bl steox[oee |
fame « | vae | size | Butes !

....................... «B001:1 doukl... 80011 B4
burcu =B001x1 doubl .. B001x1 B4
fatih =B001 1 doukl... 80011 B4

Sekil 2.38 Anahtar ses dosyalarina uygun matrislerin workspacede goriiniisii

Bu islemler tamamlandiginda kaydedilen anahtar ses dosyalarina ait matrisler elde edilmistir.
Matrislerin boyutuna dikkat edilirse her biri < 8001 * 1 > boyutludur, ¢linkii 6rnekleme frekansi
8000 Hz alinmis ve buna uygun olarak ¢ikis i¢in alinacak pencere sayist da 8001 olarak
belirlenmistir.

2.2.3 Cikis Ses Dosyalarinin ‘workspace’e Aktarilmasi

Boliim 2.2.2°de ‘anahtar ses dosyalarinin ‘workspace’e aktarilmasi’ basligi altinda ayrintili
anlatildigt  gibi ses dosyalar1 hazirlanan model dosyasi yardimiyla ¢ikis  ses
dosyalari’workspace’e aktarilir. Bu boliimdeki tek farklilik simiilasyon siiresinin 2 saniye olarak
degistirilmesidir. Cikis sinyali i¢in atanan ses dosyasi uzun bir dosya olmasindan dolay1 bu islem
yapilmustir. Simiilasyon siiresi 1 saniye olarak alinmasi durumunda sinyal kesilecek ¢ikistan
duyulacak ses bozulacaktir ( Sekil 2.39) .
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E! ses_dosyasindan_matrise_cikis

CEX

File Edit Wiew Simulation Format Tools Help
= s T
O ed& » 2 Marmal -l BB (R B EMR &
From Wave File
merhaba_bemak.wav Cut » habab k
(BO000H 2 1Chs16b)
Fram Wiane \‘3'3;"' T°3
File3 o hEpae
From e File
merhaba_fatihway  Cut » habafatib
[B000H =z Ch/180)
Signal To
From wawe
Filed Mo hsp aced
From Wawe File
merhaba_burcu way Out merhababurcy
[BO00HZAGH/AE8E)
EeiE Signal To
rom ave
s Wotkep aces
Ready 100% FixedStepDiscrete

Sekil 2.39 Cikis icin gerekli olan ses dosyalarina uygun matrisleri olusturacak algoritmanin

Daha  Once ‘ses_kaydi’

modeli

olusturulmasi

ile cikis sesleri simdi hazirladigimiz

‘ses_dosyasindan_matrise cikis’ modeliyle matris sekline doniistiiriilecektir. Simiilasyon bolim

2.2.1.6’de anlatildig1 gibi calistirilirsa,

goriiliir ( Sekil 2.40) .

workspace penceresinde beklenen matrislerin olustugu

=) MATLAB

File Edit Wiew Debug Deskrop ‘Window Help

O & BE o o 8| 2| curentbiectory | CMATLABTworkttirme_bdevi N

Shorteuts 2] Howto Add (2] What's New

Current Directory - C:\MATLAB 7wvork\bitirme_iidevi mmant
ot i 5 @]
211 Files Fils Type: - To get started, select MATLAE Help or Demos from the Hel
[i@ kisi_ayirma_projesi mdl Model 25
Model
odel
Model
[ berrak way WY File
[+ burcu.way Wiy File
[ fati.wiaw Wiy Fils
[+] merhaba_berrak way WAy File
[] merhaba_burcu way WA File
[] merhaba_fatih.way Wiy File
£ L
Norkspace 7 X
ic) wE | E | steck[Bese V]
Name | vae | size | Bytes
FH berrak «<8001%1 doubl... 8001x1 G4
A burcu =5001x1 doubl... BO01x1 G4
fatih «<8001x1 doukl... 8001x1 64
merhababerrak  <16002x1 dou... 16002x1 1280
merhababurcy  <16002x1 dou... 16002:x1 1280
marhabafatih <16002x1 dou... 160023x1 1280

Sekil 2.40 Cikis ses dosyalarina uygun matrislerin workspace’de goriiniisii
Bu islemler tamamlandiginda kaydedilen anahtar ses dosyalarna ait matrisler elde edilmistir.
Matrislerin boyutuna dikkat edilirse her biri < 16002 * 1 > boyutludur, ¢ilinkii 6rnekleme frekansi
8000 Hz alinmis ve buna uygun olarak ¢ikis icin alinacak pencere sayisi da 8001 olarak
almmustir, ancak simiilasyon 2 saniye boyunca calistirildigi i¢in matris boyutu da 2 katina

¢cikmustir.
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2.2.4 Ses Dosyasinin Gerekli Boliimiiniin Elde Edilmesi

Ses dosyalarindan elde edilen matrisler incelenirse, sinyalin belli bir bolgede yogunlastigi
goriiliir. Bu kisim kaydedilen ses icerisinde bizim istedigimiz boliimii - kelimenin sdylendigi
boliimii - olusturmaktadir. Bolim 2.2.1°de anlatildigr gibi simiilasyon 1 saniye boyunca
calistirillmis ve Ornekleme frekanst 8000 Hz olarak alinmustir. Bu 1 saniyede 8000 degerin
atandig1 anlamina gelir. Fakat ¢ikisin pencere sayisi ( samples per frame ) sayis1 256 oldugu i¢in
8000/256 sayis1 tam bir deger ¢cikmaz ve bu nedenle bir {ist deger olan 32 sayis1 kullanilir. Yani
32x256=8192 uzunlugunda bir vektor olusmustur. Ancak bizim i¢in 8192 ¢ok yiiksek bir
degerdir, ¢linkii projemizde kullanacagimiz C 6713 DSK seti maksimum 1024 degere kadar
islem yapabilmektedir. Projemizde kesilecek boliim standart olarak 1000 degerli bir matris
almmistir. Bu amagla 8000 6rnek alinmis ses dosyalarinin istenen boliimiiniin secilip kesilmesi
gerekir. Bu islem hazirlanan m-file araciligiyla yapilir. Kesilmesi gereken boliimler daha dnce
kaydedilmis ses dosyasi iizerinden yapilan c¢izimler incelenerek belirlenir. Bu bdliimiin
belirlenmesi i¢in matris degerleri ¢izdirilir ( Sekil 2.41) .

=\ MATLAR

Fe Edt Vew Graphos Debug Destop Window heb

O LB o =« B 7 curs oty | CmaLAI worotme s v . @
Sroricuts (7] Howto add (£] vhet's e

£
)

" x A x

oo &P [

er
£i]eamak | <11 doubl. BO01E1
FH bercu B0 61 doubl... BO01x1

EH fatih <H001 11 doubl.. BO01x1

n s <16002e1 dou

u  <1E002 dou

<1600201 dou

ERE

1
21
1

Sekil 2.41 Matris ¢iziminin goriiniisii

Cizimler incelendiginde degerlerin bazi araliklarda yogunlastig1 goriiliir, bizim i¢in 6nemli olan
yiiksek degerlerin bulundugu yani ses sinyalinin kaydinin yapildig: araliktir ( Sekil 2.42 ) .
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) Figure 1 D@g|

File Edit View Insert Tools Desktop ‘Window Help
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Sekil 2.42.a ‘berrak’ matrisinin incelenmesi

D@EI

) Figure 1

File Edit View Insert Tools Desktop Window Help

begd&E K RO ¥ 0B =0

1
o 1000 2000 3000 4000 2 S000 6000 7000 8000  S000

Sekil 2.42.b ‘fatih’ matrisinin incelenmesi
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) Figure 1 g@]gl

File Edit WYiew Insert Tools Desktop Window Help

Deds k /0% € 0B =50
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Sekil 2.42.¢ ‘burcu’ matrisinin incelenmesi

Sekillerde de goriildiigii gibi kelimenin sdylenme yerine gore yliksek degerlerin bulundugu
yerler farklilagir. Projemiz i¢in gerekli olan da sadece bu yiiksek olan degerlerin bulundugu
yerlerdir. Bunun i¢in m-file da ‘matris_kesme.m’ X=Y(N1:N2) format1 kullanilarak istenen
boliimlerin kesilmesi saglanir. Burada X, yeni olusacak matrisi, Y, anahtar sese uygun matrisi,
N1, kesilecek matrisin ilk elemanini, N2, kesilecek matrisin son elemanin1 gostermektedir.
(Sekil 2.43 ).

& Editor - C:AMATLAB Wwork\bitirme_odevilmatris_kesme.m

File Edt Text el Tools Debug Desktop Window Help A A X
el f2Rox | & dF 85 BERE D8 O~
1 -  herrak k=berrak(7001:8000;
Z - fat,ih_k.=fat,ih(55ljl:6l500,'l:
3 - burcu k=burcu(7001:5000);
4

script Ln 2 Col

Sekil 2.43 ‘model kesme.m’ dosyasinin goriiniisii

M-file calistirildiginda kesilmis yeni matrislerin uzunluklart 1000 olarak ‘workspace’
penceresinden gozlemlenebilir ( Sekil 2.44 ) .
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<. MATLAB
File Edt View Graphics Debug Deskkop ‘Window Help
O | & BB o 8| @ curentDiectory. | CmATLABTworkistinme_bdevi -

Shortcuts [ Howto Add  [#] What's New

X

CEL Y
Al Files

[+ merhaha_fatih.way
[ merhaba_hurcu.way
[] marhaba_berrak. wav
&
[

To get started, select MATLAE Help or Demos frow the Help memu.

»> plot (berrak, 'DisplayMName', 'berrak', 'YDataSource', 'berrak'): figure(gcf)
plot (berrak, 'Displaylame', 'berrak', 'YDatafource', 'berrak'): figure{gcf)
3> plot {burcu, 'Displayiame', 'burcu', '¥DataSource', 'burcu'); figure(gof)
>» plot (fatih, 'Displaglame', 'fatih', 'ThataSource', 'farih'); figure(gcf)
=

1 fatih.way
1] burcu waw
[+] berrak.way
.ses kaydi.mdl
[ ses_dosyasindan_matrise_cikis md|
B cos_dosyasindan_matrise.mdl
[ kisi_ayirma_projesi mdl
[ matris_kesme.m

 ZEZZTZTZTFFFEFEFEEa

A
¥

<B001x1 doubl
=B001x1 doubl... 80011
<B001x1 doubl... BOO01x1
=16002x1 dou... 16002x1
<16002x1 dou... 16002x1
218002 dou.__1B002:1
=1000x1 doubl... 1000x1
=1000x1 doubl... 1000x1
<1000x1 duu_bl . 1000x1

Sekil 2.44 Elde edilen kesilmis matrislerin workspace penceresinde goriiniisii

Matrislerin kesildiginde hangi sekillerin elde edildigi ¢izim simgesi kullanilarak goriilebilir.
(Sekil 2.45).

J Figure 1 g@@l

|

|

\I.

N HI
A HI

, HI

N HI

HI

|
. 100 200 300 A00 S00 350 00 1 DDD

Sekil 2.45.a ‘berrak k’ matrisinin incelenmesi
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<) Figure 1 g@@

File Edit Wiew Inserc Tools Desktop ‘Window Help
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Sekil 2.45.b ‘fatih_k’ matrisinin incelenmesi

<) Figure 1 g@@

File Edit View Insert Tools Deskiop ‘Window Help

DedE kA ® € 0B 850

-1
u] 1 DD 200 900 1000

Sekil 2.45.¢ ‘burcu_k’ matrisinin incelenmesi

Sinyallere herhangi bir islem yapilmadan bakildiginda aralarindaki fark ayirt edilemeyecek kadar
azdir. Ancak projemiz bu birbirine ¢ok benzer olan sinyaller arasindaki farklardan yararlanilarak
gerceklestirilmistir.

Elektrik-Elektronik Miihendisligi Bolimii
38



2.3 Matlab Simulink’te Simiilasyonun Gerceklestirilmesi

Projemizin gerceklestirilmesi icin program karta yiliklenmeden oOnce Matlab Simulink’te
hazirlanan bloklarla ( Sekil 2.46 ) programin simiilasyonu yapilmali ve programin dogru calisip
calismadigi kontrol edilmelidir.

File Edit Wew Simulation Format Tools Help

DEeESE| . poel oml S HmBREs RER O ®
g e H b B W T
tIJ e HOORR »- I Val I val » "
BOLUM 1 Froduct 1 Gompare
From: Wave Comelation 1 Madrum 1 e Mmdmum 4 o Constant 1
Deviea uffer

Felatoral
Operator 1

] BOLUM 3 BOLUM 4 18
BOLUM 5
BOLUM 2 Consmnt 1

Int=ger Delay 1

Logical
Operator

merhababemak }—D{ 2.15001}7 |
FRelatoral  BOLUM T

Signal From .. |nteger Delay 4 Operator 2
1]
Signal From workspace 4 BOLUM &

o B T =
HOORR Val wal
BOLUM &

Comelaton 2 Masirmum 2 Buffar 2 Mz 5

bemak_k

Gompare
To Constant 2

Ll + BOLUM 9

Fielatonal
Operior 3
-

»
Logical 4 >
merhabafath 15603 » Operator 2 Ll
Suich 2 b t }
fatin_k = Signal Fram Integer Delay 5 Felational =+
L Workspase S Cperator 4
To Wave

Sigral From
> -1
HGORR IVal ] Ivm

Wiorkspace 2
Comelaton 3 Madmom 3

Integer Delay 2

Bufier 3 Masimum 6 | Product Compars

To Constant 3

Integer Delay 3 Coremnt3

Fielatonal
Operator 5

Switch 3

Logical
rmerhababureu -18007 Operator 3
Sigral From ‘ 2 peraior
‘Wiorkspace 3 Sigral Fram Integer Delay & Felational
Wiorkspace £ i
Ready 100% | | F\xedsiepﬁwscrete

Sekil 2.46 Kisi ayirma projesi i¢in hazirlanacak simiilasyon blogu

Bu boliimde yapilan degisiklikler, dosya isminin degistirilmesi, simiilasyon siiresinin
belirlenmesi, mikrofonun simiilasyona modeline eklenmesi ( bdliim 1 ), anahtar sesin ve
geribeslemenin simiilasyonda olusturulmasi ( bolim 2 ), korelasyon blogunun simiilasyon
modeline yerlestirilmesi ( bolim 3 ), simiilasyon modelinde korelasyon alinmasi sonucu
degerlerin karsilagtirilmast ( bolim 4 ), simiilasyon modelinde kisiye uygun katsayilarin
belirlenmesi ( boliim 5 ), simiilasyon sonucunda bulunan maksimumlarin karsilastirilmasi ve
cikisin belirlenmesi ( bolim 6 ), c¢ikis i¢in gerekli ses dosyalarinin simiilasyona eklenmesi
( bolim 7 ), uygun ¢ikisa karar veren anahtarlarin simiilasyona eklenmesi ( boliim 8 ), uygun
¢ikisin verilmesi ( boliim 9 ), simiilasyon sonucunun goézlemlenmesi sirasiyla anlatilmistir.
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2.3.1 Dosya isminin degistirilmesi

Matlab Simulink’te kaydedilen ilk dosyamiz olan ‘kisi ayirma projesi’ isimli model dosyasi
acilir. Daha sonra boliim 2.2.1.1°de anlatildig1 gibi ‘kisi_ayirma’ isimli yeni bos model dosyast
kaydedilir.

(| kisi_ayirma g@]gl
File Edit Yiew Simulation Format Tools  Help
DEEE W [ema <] BEEBE R

Ready 100% FizedStepDiscrete

Sekil 2.47 Matlab Simulink ‘kisi_ayirma’ modelinin olusturulmasi

2.3.2 Simiilasyon Siiresinin Belirlenmesi

Projemizde simiilasyonun c¢aligma siiresini 4 saniye olarak belirlenmistir. Ciinkii ilk 2 saniye de
mikrofondan gercek zamanli veri alinacak, son 2 saniyede ise daha dnce kaydedilen uygun ¢ikis
kullaniciya iletilecektir. Simiilasyon siiresinin degistirilmesi islemi boliim 2.2.1.2°de boliimiinde
anlatilmistir.

=1 kisi_ayirma E]@I El
File Edit View Smulation Format Tools Help
DEWd&S 4 Nomal — ~| CH e [3) &8 N

Ready 100% FiredstepDiscrete

Sekil 2.48 Matlab Simulink simiilasyonunun siiresinin degistirilmesi

2.3.3 Mikrofonun Simiilasyon Modeline Eklenmesi — Boliim 1

Projemizde ger¢cek zamanli olarak ortamdan sesin alinabilmesi i¢in Windows mikrofonuna
ithtiyacimiz vardir. Simulasyon karta aktarilirken Windows mikrofonu degistirilerek C 6713 DSK
seti i¢in uygun mikrofon yerlestirilir. Windows mikrofonu, boliim 2.2.1.3°de anlatildig1 gibi
‘kisi_ayirma’ modeline taginir ( Sekil 2.49 ) .
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=] kisi_ayirma g@

File Edit Wiew Simulation Format Tools Help

O =& & B = » 4 Marrnal ~| | ) e [3) & | =|

¢

Fromn Wave
Device

Ready 100%: FixedstepDiscrete

Sekil 2.49 Matlab Simulink simiilasyonuna mikrofonun yerlestirilmesi

Projemize uygun mikrofon ayarlari i¢in 6rnekleme frekansinin 8000 Hz olmasina dikkat edilir ve
‘cikisin pencere sayist’ 1001 olarak ayarlanir. Boylece alinacak gergek zamanli ses kaydindan
1001 boyutlu vektorler seklinde bir sonraki bloga gonderilmesi saglanir ( Sekil 2.50 )

E Block Parameters: From Wave Device

From wawve Device [mazk] (link)

Feads audio data samples from a standard Windows audio device in real time,
Oy for use with 32-bit Windows platformes [wWIMN32).

Parameters

lgample rate [Hz]: W] j
|Jzer-defined zample rate [Hz):

16000

Sample width [bits} [ 15 =l
[ Steren

amples per frame:
1001
[ueue duration [zeconds):
|3
v Use default sudio device

Audio device; | SigmaT el C-k ajor Audio j

Drata type: | double ﬂ

ok LCancel | Help | Apply |

Sekil 2.50.a Standart ‘From Wave Device’ blok ayarlari
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=] Block Parameters: From Wave Device

From wave Device [mazk] [link]

Reads audio data samples from a standard Windows audio device in real time.

Only for use with 32-bit Windows platforms [wN32).

Parameters

S ample rate {Hz]: |~

U zer-defined sample rate [Hz]:

15000

5 ample width [bits]: [ 16 |

[ Stereo

Samplez per frame;

[1001

Hueue duration [zecondsz]:

|3

[+ Usze default audio device

Audio device: [ SigmaT el C-Major Audio 2

[ ata bype: | double ﬂ
ok Cance | Help ‘ &pply |

Sekil 2.50.b Kisi ayirma projesine uygun ‘From Wave Device’ blok ayarlarinin yapilmasi
2.3.4 Anahtar Sesin ve Geribeslemenin Simiilasyonda Olusturulmasi — Boliim 2

Projemizde kisi ayirma islemi korelasyon islemi ile yapilacaktir. Bu nedenle bolim 2.2.4°de
gerekli bolimiin kesilerek elde edildigi ses dosyasi ile giristen mikrofon araciligiyla alinacak
olan ses sinyali korelasyon bloguna gonderilerek karsilastirilacaktir. Ancak burada anahtar ses
dosyasmin korelasyon bloguna devamli olarak girmesi veri gondermesi gerekmektedir. Iste
bunun i¢in geribesleme blogu kullanilir.

2.3.4.1 ‘Workspace’den Veri Alinmasi

Projemizi Matlab Simulink ortaminda ger¢eklestirdigimiz i¢in ses dosyalarinin ancak uygun
matrislere doniistiiriilerek islem yapabilmekteyiz. Bu nedenle daha 6nce kaydettigimiz sesleri de
boliim 2.2.2°de uygun matrisler sekline gevrilmistir. Iste burada islem yapmak icin elde edilen
matrisleri kullanacagiz. Modelde daha once elde edilen matrisin kullanilmasi igin ‘Library
Browser’ yardimiyla Signal Processing Blockset > DSP Sinks sekmesinden ‘Signal from
Workspace’ simgesi bulunur (Sekil 2.51) .
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(34 simulink Library Browser, E||§|fz|
File Edit View Help

O 42 dh |

Signal From Workspace: Output signal samples obtained from the MATLAB workspace at successive sample times. A signal matrix is interpreted as
having one channel per column, Signal columng may be buffered into frames by specifying a number of samples per frame greater than 1.

An bt x N =P signal anay outputs M 2 M matrices at successive zample times. The samples per frame must be equal to 1 for 3 dimensional signal arrays.
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- i SimMechanics
] il SimPowerSystems
+- W Simulink Control Design
+- Wl simulink Extras

+- W] Simulink Parameter Estimation 1
- .- P

< |
Ready

Sekil 2.51 Matlab Simulink Library Browser’dan ‘Signal from Workspace’ blogunun bulunmasi

(1] [ [

=
&
F
8
i

Multiphasze Clock

o B
o

(=318

il

N-5ample Enable

Y

Fandom Source

1:10 I Signal From '

Sine Wave

I

li] Triggered Signal From Wiorkspace

Blok daha 6nce boliim 2.2.1.3°de anlatildig1 gibi modele tasmir. Ug anahtar ses dosyas1 i¢in ii¢
ayr1 matris olusacagindan ayni model dosyasi i¢ine ayni bloktan ii¢ tane olusturulur. Bu bloklarin
olusturuldugu matris isimleri farkli olacaktir. ‘Signal from Workspace’ blogu i¢in uygun ayarlar
degistirilir ( Sekil 2.52) .

1 Block Parameters: Signal From Workspace

Signal From “Workspace [mazk] [link)]

Output signal zamples obtained from the MATLAB workspace at successive sample
times. A signal matrix iz interpreted az having one channel per column, Signal
columng may be buffered inta frames by specifying a number of samples per frame
greater than 1.

An M w N« P signal array outputs b 2 N matrices at successive sample times. The
zamples per frame must be equal to 1 for 3 dimensional signal araps.

Parameters

orm output after final data walue by: | Setting bo zero j

QK | LCancel | Help | Apply |
Sekil 2.52.a Standart ‘Signal from Workspace’ blok ayarlari

Degistirilmesi gereken ayarlar ‘sinyal’, ‘Ornekleme periyodu’ ve ‘cikisin pencere sayisi’dir.
‘Sinyal’ parametresi ile islem yapilacak ifade sinyal (Matlab’de islem yaptigimiz i¢in matris)
ismini belirtir. ‘Ornekleme periyodu’ 1/8000 olarak belirlenmelidir, ¢iinkii daha énce anahtar
sesler kaydedilirlen (bolim 2.2.1.3) frekans 8000 Hz olarak segilmistir ve durumda periyot
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1/8000 olarak belirlenmelidir. ‘Cikisin pencere sayis1” mikrofon ayarlar1 yapilirken (bdliim 2.3.3)
aciklandigi gibi simiilasyonumuzda 1001 olarak seg¢ilmistir.

L= Block Parameters: Signal From Workspace 1

Signal From “Workspace [mazk] [link]

times. A zignal matrix is interpreted az having one channel per column, Signal
columnz may be buffered into frames by specifying a number of samples per frame
greater than 1.

An M M o« P signal aray outputs M x M matrices at successive sample imez. The
zamples per frame must be equal to 1 for 3 dimenszional signal arrays.

Parameters

Signal:

Output sig_nal zamples obtained from the MATLAB workspace at successive sample

|berrak_k|

Sample tinme:

148000

Samples per frame:

[10m

Farm output after final data value by: | Setting to zero

ok | Cancel | Help | Appl

-

Jy |

Sekil 2.52.b ‘Kisi ayirma projesine uygun ‘Signal to Workspace’ blok ayarlariin yapilmasi

Ayarlart yapilmig bloklarin kaynak olarak aldiklari ses dosyalart degistirilir ( Sekil 2.53 ) .

E! kisi_ayirma

O

File Edit Yew Simulation Format Tools Help

» 4 Marmal - [

EEdE

CEX

JReady

&

From Wave
Dizvice

bemak_k

Signal From
Workspace 1

fatih_k

Signal From
Workzpace 2

burcu_k,

Sigral Fram
Workspace 3

100%: FixedStepDiscrete

Sekil 2.53 Matlab Simulink simiilasyonuna ‘Signal from Workspace’ bloklarmin yerlestirilmesi

2.3.4.2 Geribeslemenin Modellenmesi

Projemizde ger¢ek zamanli islem yapilacagi icin anahtar seslerin devamli olarak korelasyona
girmesi gerekir. Bunun i¢in bir geribesleme blogu olusturularak anahtar sinyalin devamliligi
saglanir. Modelde geribesleme blogunun olusturulmasi i¢in bir sinyalin boyu kadar gecikme
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yapilmali ve daha sonra toplama islemi gerceklestirilmelidir. Bu islem icin oncelikle gecikme
blogu ‘Library Browser’ yardimiyla Signal Processing Blockset > Signal Operations
sekmesinden ‘Delay’ simgesi bulunur ( Sekil 2.54 ) .

[ simulink Library Browser

File Edit Wiew Help
0= 42 dh |
Delay: Delay the dizcrete-time input by a specified number of samples or frames. To specify the initial conditions, select the Show additional parameters
check box
+ W@l RF Blockset A Corvali »
B Real-Time Windows Target R S
+- Bl Real-Time Warkshop pr—
+ E| Real-Time Warkshop Embedded Cade l 2'1 Delay
Fepork Generakor S—
= Signal Processing Blockset ] Downzample
23 DSP Sinks
2 DSP Sources Irkerpalation
+ m Estimation
2| Filkerin o
- B . B ome T | Offset
+- 2+ Math Functions o oz
+- 23| Plakform Specific 1o =
: = Pad
2+ Quartizers LL] a
.- 2+ Signal Management
2 Buffers o ent| Peak Finder
1 Indexing
24| Signal Attributes Hespfat Repeat
2| Switches and Counters
=y " £
c x| Signal Operations ] =H Sample and Hald
- Statistics
2 Transforms =
+- Bl SimMechanics J\li SIS
+- B SimPowerSystems
+- il Simulink Control Design ) TS Upzample
+. N Simulink Extras
I
+ EJ Simulink. Parameter Estimation 2 :m,_, 2T out|Variable Fractional Delay
= [N e e e —
|Ready

Sekil 2.54 Matlab Simulink Library Browser’dan ‘Delay’ blogunun bulunmasi

Blok daha énce boliim 2.2.1.3°de anlatildig1 gibi modele tasinir. Ug anahtar ses dosyast igin ii¢
gecikme olusturulacagindan ayni model dosyasi i¢ine ayni bloktan ii¢ tane olusturulur. ‘Delay’
blogu i¢in uygun ayarlarin degistirilir ( Sekil 2.55) .

=1 Block Parameters: Delay

Delay [mask) (link]

Delay the dizcrete-time input by a specified number of samples or frames. To specify
the initial conditiohs, select the Show additional parameters check box.

Farameters

Dielay units: | E T — -
Delay [zamplaz]: I

ak. LCancel | Help | Apply |

Sekil 2.55.a Standart ‘Delay’ blok ayarlari
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Degistirilmesi gereken ayar ‘gecikme’nin ne kadar olacaginin belirleyecek olan sayidir.
Projemizde anahtar sesler kaydedilirken sinyal 1001 uzunluklu secildigi i¢in gecikme de 1001
olarak sec¢ilmelidir, boylece sinyal iist tiste binmeden geribesleme gerceklestirilebilir.

=1 Block Parameters: Integer Delay 1

Delay [mazk] [link]

Farameters

Delay [zamplez]:

Delay the digcrete-time input by a specified number of zamples or frames. To specify
the initial conditiohs, select the Show additional parameters check box.

el urits: e

[1001

ak. LCancel |

| Apply |

Sekil 2.55.b Kisi ayirma projesine uygun ‘Delay’ blok ayarlarinin yapilmasi

E! kisi_ayirma

File Edit Yiew Simulation Format Tools Help
= L
O =E=EE o2 3 4 Normal ~| | O 3o =1
From Wawve
Diewice -1001
z
Dizlay
bemak_k
Signal From -1001
Workspace 1 z
Di=lay 1
fatih_k,
Signal From
Workspace 2
-1001
z
Dialayz
boarcu_k,
Signal From
Workspace 2
JReady 100%: FixedStepDiscrete

Sekil 2.56 Matlab Simulink simiilasyonuna ‘Delay’ bloklarinin yerlestirilmesi

Simiilasyonumuzda geribeslemenin gergeklestirilmesi i¢in sinyalin kendisi ile gecikme yapilmis
olan sinyal toplanmalidir. Bu islem i¢in oncelikle toplama blogu ‘Library Browser’ yardimiyla
Signal Processing Blockset > Signal Operations sekmesinden ‘Sum’ simgesi bulunur (Sekil 2.57)
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1 Simulink Library Browser.

File Edit Yiew Help

O = 42 dh |

Sum: Add or subtract inputs. Specify one of the following:
a| sting containing + or - for each input port, | for spacer between ports [e.g. ++H++)
b) zcalar »= 1. & value > 1 sums all inputs; 1 sums elements of a single input wector

Commoanly Used Blocks

i
s
=
&
=
o]
2]
]
]
=
s
=
s
2+ User-Defined Functions
+.- 7+ additional Math & Discrete

+- W] Aerospace Blockset

+- T COMA Reference Blockset

B Communications Blockset

B Control System Tookbox

W Dizls & Gauges Blocksst

B Embedded Target For Infineon C1664

E| Embedded Target For Matarola® HC]

B Embedded Target For Motorola® MPC

B Embedded Target For OSEKVDX

L R R R L f o mmmem mem

< I 3
JReady

Continuous
Discontinuities
Discrete

Logic and Bit Operations
Lookup Tables
Math Operations
Model Yerification
Model-wide Utilities
Parts & Subsystems
Signal Aktributes
Signal Routing
Sinks

Sources

]

O [ = B

Sirnlink. ~

o], | o

AND

-‘

Mo

Logical Operatar

b

Out

Praoduct

Fielational Operator

Saturation

Scope

Subsystem

Sum

Switch

Terminator

Uit Drelay

=

Sekil 2.57 Matlab Simulink Library Browser’dan ‘Sum * blogunun bulunmasi

Blok daha énce boliim 2.2.1.3°de anlatildig1 gibi modele tasinir. Ug anahtar ses dosyast igin i¢
gecikme olusturulacagindan ayni model dosyasi i¢ine aymi bloktan ii¢ tane olusturulur. ‘Sum’
blogu i¢in uygun ayarlar blogun orijinal ayarlaridir, bir degisiklik yapilmasina gerek yoktur

(Sekil 2.58) .

X

5] Block Parameters: Sum1

Sum

Add or subtract inputs. Specify one of the following:

a] ghing containing + or - for each input port, | for spacer between ports [e.q.
+|-[++]

b) gcalar »= 1. & value > 1 sums all inputs; 1 sums elements of a single input wectar

l Signal data types

lcon shape: | round

Lizt of signs:

|++|

Sample time [-1 far inherited]:
1

=l

0K LCancel | Help | Apply |

Sekil 2.58 Kisi ayirma projesine uygun ‘Sum’ blok ayarlarinin yapilmasi
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Simiilasyon dosyasinda artik ger¢ek zamanli veri almak i¢in gerekli mikrofon girisi, anahtar ses
dosyalarina uygun matrisler, gecikme ve toplama bloklar1 bulunmaktadir. Ancak bu bloklarin
baglantilarin1 yapmak i¢in bir sonraki bloga ( korelasyon bloguna ) ihtiyag¢ vardir.

E!Icisi_ayirma
File Edit Yiew Simulation Format Tools  Help
O =& f B0 » 4 Marmnal ~|| O s [ o =1
From Wave
Device -1001
=
i Dielay
bemalk,_k
Signal Fram -1001
Workzpace 1 z
@ Drzlayt
fath_k
Signal From
Workspace 2 -1001
z
)@ Dielayz
burcu_k . .
Sigrnal From
Workspace 3
JReady 100%: FixedStepDiscrete

Sekil 2.59 Matlab Simulink simiilasyonuna ‘Sum’ bloklarinin yerlestirilmesi

2.3.5 Korelasyon Blogunun Simiilasyon Modeline Yerlestirilmesi — Boliim 3

Projemizde farkl: kisilere ait ses drneklerinden olusturdugumuz anahtar seslerin, gergek zamanl
olarak mikrofondan alinan sesle karsilastirilmasi icin korelasyon yonteminden yararlanilmistir.
Bu yonteme gore birbirine en ¢ok benzer olan sinyal ayni kisilere ait ses sinyal 6rnekleri olarak
degerlendirilir. Korelasyon blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’
yardimiyla Signal Processing Blockset > Statistics sekmesinden ‘Correlation’ simgesi bulunur
(Sekil 2.60) .
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[ simulink Library Browser
File Edit Yiew Help

)

= O e 3 B

)

]

<

O = 42 d¢h |

Correlation: Correlate two inputs. The block computes in the time domain or frequency domain.  To minimize the number of computations, select
"Fastest" in the Computation domain parameter. To minimize memory uze, select "Time" in the Computation domain parameter.

B Real-Time Workshop

Report Generakor

Signal Processing Blockset ]
2| DSP Sinks
y DSP Sources
+- 2 Estimation
4. 23 Filtering
). 2| Math Functions
#2] Math Operations
+ _| Matrices and Linear Algebra
#2| Polynomial Functions

+- 23] Platform Specific IO

2] CQuantizers
+- 2 Signal Management

| Signal Operations
@ Statistics I

| Transfarms
B simMechanics
B SimPowerSystems
W simulink Control Design
B Simulink Extras
W simulink Parameter Estimation

W Simulink Response Optimization
B stateflow

W virtual Reality Toolbo

§| *PC Target

kd

JReady

E

+.- N Real-Time Workshop Embedded Code 1

b

Autacomelation

HCORR

Detrend

Hiztogram

g i

HH |

0]
(o=

(-
i

I
o

ol

al

HH | [J]0o°

k3
I

b Eimum

Mean

Median

birirnum

RMS

Sart

Standard D eviation

Wariance

Sekil 2.60 Matlab Simulink Library Browser’dan ‘Correlation” blogunun bulunmast

Blok daha énce boliim 2.2.1.3°de anlatildig1 gibi modele tagmir. Ug anahtar ses dosyast icin iic
ayr1 korelasyon aliip sonuglar karsilastirilacagindan ayni model dosyasi igine ayni bloktan ii¢
tane olusturulur. ‘Correlation’ blogu i¢in uygun ayarlar degistirilir ( Sekil 2.61 ) .
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Degistirilmesi gereken ayar time domeni yerine frekans domeninde korelasyon alinmasi

islemidir.

1 Block parameters: Correlation

Coirelation

Correlate bwo inputz. The block, computes in the time domain or frequency domain,
To minimize the number of computations, select ''Fastest™ in the Computation domain
parameter. Ta minimize memory use, select "'Time" in the Computation damain
parameter.

Settings on the "'Fixed-point” pane only apply when block inputs are fiked-point
zignals.

Fixed-paint l

arameters

Computation darmair: | Time ﬂ

ak. LCancel | Help | Apply |

Sekil 2.61.a Standart ‘Correlation’ blok ayarlari

C1Block parameters: Correlation 1

Carrelation

Carrelate two inputs. The block computes in the time domain or freguency domain.
To minimize the number of computations, select "Fastest" in the Computation domain
parameter. To minimize memory uge, select "Time' in the Computation domain
pararneter.

Settings on the "Fixed-point” pane anly apply when block inputs are fised-paint
zignals.

Fixed-paint ]

Farameters

Computation domain: | Frequency ﬂ

ak. LCancel | Help | Apply |

Sekil 2.61.b Kisi ayirma projesine uygun ‘Correlation’ blok ayarlarinin yapilmasi
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E!kisi_ayirma
File Edit Yiew Simulation Format Tools Help

DeEE B < » 4 Namal || E i B E =

MCORR P

lIJ . Comelaton 1

From Wave
Device
Dielay

@ MOORR P
Sigral From om |
Workspace 1 z

@ Dalayi
‘ T
Signal From 8 Comelaton 2
Wirkspase 2

[

burcu_k |

Signal From
Workspace 3

Ready 100%: FixedStepDiscrete

Sekil 2.62 Matlab Simulink simiilasyonuna ‘Correlation’ bloklarmin yerlestirilmesi

Artik bloklar arasi baglantilar yapilabilir. Korelasyon islemlerine girecek isaretlerden biri ( her
lic anahtar ses i¢in ) gercek zamanli alinan sinyal digeri ise farkli anahtar sesler (ancak bu
sinyalin stirekli geliyor olmasi gereklidir, bu iglem bdliim 2.3.4’de ayrintili olarak anlatilmistir)
olmalidir. Boylece karsilastirilacak sinyalin hangi anahtar sese daha yakin oldugu belirlenecektir.
Geribesleme iglemi i¢in toplama isleminin birinci elemani anahtar sese uygun matris, ikinci
eleman ise ayni sinyalin sinyal uzunlugu kadar geciktirilmis hali olmalidir ( Sekil 2.63 ) .

E!kisi_ayirma
File Edit “iew Simulation Format Tools Help

0DeEeEd& B » 4 Marmal - B B & =

Comelation 1

Dalay 1

Signal From
Workspase 1

Signal From .
Workspace 2 L

Delay 3

Signal From
Workspace 3

Ready 100%: FixedStepDiscrete

Sekil 2.63 Simiilasyonda ‘Correlation’ bloklar1 baglantilarinin gergeklestirilmesi

Bu bdliimde, simiilasyonun calisip calismadigini kontrol edilmistir. Bu basamak hazirlanan
programda hatanin olup olmadigini ve hatanin bir sonraki basamaga yansimamasi i¢in ¢ok
onemlidir. Programin ¢alismasini kontrol etmek i¢in elimizde bir ¢ikis verisinin olmasi gerekir,
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ancak su anda hazirladigimiz diyagramda ¢ikis olarak gorebilecegimiz higbir gosterge yoktur.
Bizim i¢in bu asamada korelasyonun biiyiikliiglinii gosteren bir display yeterlidir. Display
blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla Signal
Processing Blockset > DSP Sinks sekmesinden ‘Display’ simgesi bulunur (Sekil 2.64) .

[ simulink Library Browser

File Edit View Help

D= 4= ¢h |

; 'Di§|:|nla_l,l': Murmeric dizplay of 'input values.

+ B neoral Network Blockset
- W8 RF Blockset

B Real-Time Windows Target ro..
[+ B Real-Time Warkshop ‘ il Matrix Viewer
+ B Real-Time Workshop Embedded Code

Report Generator yout Signal To'Warkspace
{:. % Sifmal Processin? Elockset }
2] DSP Sinks i Spectrum Scope
| DSP Sources
+ g Estirnation
- 2 Filtering
- 2+ Math Functions
1.-! 2 Platform Specific Ij0
y Quantizers s
ez} QI Signal Management L= “ector Scope
.. 2] signal Operations et
] Statistics
3 Transforms
- Bl SimMechanics
B simPowerSystems
I W] Simulink Control Design
B simulink Extras
| W] simulink Parameter Estimation

Time Scope

Triggered To'workspace

“waterfall

B8 simulink Response Optimization
B stateflow

- W Wirtual Reality Toolbo:

[+ §| *PC Target

o e [ ]

4

< ! >
Ready

Sekil 2.64 Matlab Simulink Library Browser’dan ‘Display’ blogunun bulunmas

Display blogunun dogru ¢aligsmasi i¢in herhangi bir ayarin degistirilmesine gerek yoktur. Display
bloklar1 korelasyon bloklarindaki veriyi gostermek {izere modele yerlestirilir.
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File Edit “iew Simulation Format Tools Help

LIEEE 82 o Homal || BF b [ & RER &

From e I% ] Display 1
- m
Delay 1
bemak_k o
Sigral From
workspace 1

Signal From .
Waorkspace 2

Display 3

Signal From
Workspace 3

Ready 100%: FixedStepliscrete

Sekil 2.65 Simiilasyonda ‘Display’ bloklar1 baglantilarinin gergeklestirilmesi

Simiilasyon bolim 2.2.1.6’de anlatildigr gibi c¢alistirilirsa sonucglar kolaylikla goézlenebilir
(Sekil 2.66) .

File Edit View Simulaton Format Tools Help

OedE L) 3 n Normal MRS REB &

A

0.5393

L

¢

Fl::Dm Wave e Displsy 1
evice -
MARSIMVIUNM
bemak_k
Signsl From
Warkspacs 1

Display 2

Signal From
Wortkspace 2

Display 2

Signal From
Workspace 3 hd

100% FixedStepDiscrete

Ready

Sekil 2.66.a Simiilasyona ‘Berrak’ kisisine ait ‘merhaba’ sesinin girig olarak uygulanmasi
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53 kisi_ayirma [ ]

Fie Bl Vew Smdgen Fonel ook Hep

0ed&

Raady 0w Fienditmlwcrnin

Sekil 2.66.b Simiilasyona ‘Fatih’ kisisine ait ‘merhaba’ sesinin giris olarak uygulanmast

FEX

Fil= Edit “iew Simulation Format Toaols Help

DEEE ® bomj Nomal || OF g [B) REB ®

111016

ki

Display 1

Signal From
Workspase 1

-2.22e-016

L

Display 2

Signal From
Workspace 2

_ T

Sigral Fram
Workspace 3

4 025016

ki

Comelation 3

Display 2
MAKSIMUM

Ready 100% FixedStepDiscrete

Sekil 2.66.c Simiilasyona ‘Burcu’ kisisine ait ‘merhaba’ sesinin giris olarak uygulanmasi

Display bloklar1 yapilan islemin dogrulugunu gostermek i¢in simiilasyona gegici olarak
eklenmistir. Programda karigiklik olusturmamak i¢in display bloklar1 kaldirilabilir. Programda
deneme yapilirken, simiilasyonun ¢alismasi sirasinda Matlab uyar1 vermektedir. Ama bu uyar1
bizim i¢in ¢ok dnemli degildir, ¢iinkii bu uyar1 korelasyonun her noktada hesaplanmasindan ve
hesaplarin hepsinin displayde gosterilememesinden kaynaklanan bir uyaridir (Sekil 2.67) .
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=) MATLAB
Flle Edit Debug Desktop Window Help
Dw| & B o o |8 e | 9| curent Directory: | CMATLABTtworkibitime_grievi > . &

Shortouts (8] How to Add (2] What's Mew

L. Command Window et

B > | Warning: Truncating sigmals shown by 'kisi_ayirma/Display 1'. Displays can only show at most 200 elements of a vector or [20x10] elements of a matrix signal.

Warning: Truncating signals shown by 'kisi_ayirwa/Display 2'. Displays can only show at most 200 elements of a vector or [20x10] elements of @ matrix signal.

B Warning: Truncating signals shown by 'kisi_ayirwa/Display 3'. Displays can only show at wost 200 elements of a vector or [20x10] elements of a watrix signal.

rmerhaba_ >
merhaba_
fatib.wav
burcuwa
[:] berrak.we
By ses_kaye

B ses_dosy~

Name

I berrake ~
A burcu

A fatih

A merabat
A merhabat
FH merhabar
FH berrak_k
M burcu_k —
HA fatih k™
< td

s

Sekil 2.67 Matlab’de hatanin goriilmesi

2.3.6 Simiilasyon Modelinde Korelasyon Alinmasi Sonucu Degerlerin Karsilastirilmasi —
Boliim 4

Program simiilasyonundan da anlasildigi gibi ayni kisilere ait korelasyon degerleri maksimum
olarak gozlenmektedir. Projemizin bu asamasinda bu farklilig1 ortaya ¢ikarmak i¢in maksimum
blogu kullanilmistir. Ancak sadece maksimum blogunun tek bagina kullanilmasi yeterli degildir
clinkii girise uyguladigimiz geribeslemeden dolay1 girise veri devamli gelmekte, ama
mikrofondan alinan veri siirekli olarak gelmemektedir. Bu nedenle de alinan maksimum tek bir
deger olmamaktadir. Iste bunu ¢dziimlemek igin buffer blogu kullamlnustir. Buffer yardimiyla
bulunan maksimum degerler kiigiik bir hafizada toplanmistir. Bu hafizanin kiigiikliigii de buffer
ayarlarindan belirlenir. Daha sonra tekrar bir maksimum blogu kullanilarak biriktirilen
maksimum degerler arasindaki en biiyiik say1 se¢ilmis ve boylece maksimum degerin tek bir say1
olarak elde edilmesi saglanmustir.

Bu boéliimde birinci maksimum alma islemi, buffer blogunun modele yerlestirilmesi ve ikinci
maksimum alma iglemleri sirasiyla agiklanmistir.

2.3.6.1 Simiilasyon Modelinde Birinci Maksimum Alma Isleminin Yapilmasi
Korelasyondan gelen degerlerin maksimumlarinin belirlenmesi i¢in maksimum blogu kullanilir.

Maksimum blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla
Signal Processing Blockset > Statistics sekmesinden ‘Maximum’ simgesi bulunur (Sekil 2.68) .
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[ simulink Library Browser
File Edit View Help

O 4 # |

elements over ime,

+ El Meural Metwork Blockset AT
- B RF Blockset

B Real-Time Windows Target
- W] Real-Time Workshop | HCORR
= El Real-Time Waorkshop Embedded Cade

Report enerataor
] Signal Processing Blockset ]
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The accumulator and product output parameters are only used for complex fised-point inputs.

Autocornelation

Correlation

Detrend

- 21| DSP Sinks
2+ DSP Sources
- 2+ Estimatian
- 2] Filkering

| Hizstogram

- 2| Math Functions T
| :ﬁj PlatForm Specific If0 T
- y Cuantizers
+ - 2 Signal Management
- 3 sSignal Cperations
- Skatistics ]
- B Transforms
- 9 SimMechanics
[+ E_l SimPaower Syskems
ol El Simulink, Control Design
- W] Sirulink Extras
F- W] Simulink Parameter Estimation
- W] Sirulink Response Optimization
B stakeflow
i+ ﬂ virtual Reality Toolbox
i+ E_l *PC Target

o =

1=

£
JReady

|

VAR !Variance

Mean

Median

Iinirnurn

RMS

Sort

Standard Dieviation

Sekil 2.68 Matlab Simulink Library Browser’dan ‘Maximum’ blogunun bulunmasi

Blok daha &énce boliim 2.2.1.3°de anlatildig: gibi modele tasinir. Ug korelasyon degeri igin iig
ayr1 maksimum alinacagindan ayn1 model dosyasi igine aymi bloktan ii¢ tane olusturulur.

‘Maximum’ blogu i¢in uygun ayarlar degistirilir (Sekil 2.69) .

31 Block parameters: Maximum

b aimum

Walue and/or index of maximum element in vector. IF "Running” is selected far the
Mode parameter, the block returns the maximurn of the input elements over time.

The accumulator and product output parameters are only uzed for complesx fixed-point
inputs.

Settings on the "'Fixed-paint” pane only apply when block inputs are fised-point
zighalz.

l Fixed-point ]

arameters

Mode: | Walue and Index ﬂ

ok | LCancel | Help | Apply |

Sekil 2.69.a Standart ‘Maximum’ blok ayarlari
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Degistirilmesi gereken deger maksimum deger cikisinin sadece degeri gostermesidir, ¢ilinkii
bizim i¢in matrisin kag¢inci elemani oldugu 6nemli bir veri degildir.

51 Block parameters: Maximum 1

I axirnum

“alue and/ar index of maximum element in vector. If "Running’’ iz selected for the
Mode parameter, the block returns the maximurm of the input elements over time.

The accumulator and product output parameters are only used for comples fised-point
inpuks.

Settings on the "Fixed-point” pane only apply when block inputs are fised-point
signals.

i ]Fixed-point ]

Parameters

Mode: | Walue j

0k | LCancel | Help | Apply |

Sekil 2.69.b Kisi ayirma projesine uygun ‘Maximum’ blok ayarlarmin yapilmasi

E!kisi_ayirma"
File Edit “iew Simulation Format Tools Help

0O =ES [ =N] b 4 Mormal - O g [ & |3

. >
L
lIJ HOORR I Wal
FI'UDI'QV‘{::\'E |—>C melation 1 Madrnunm 1
L 1001
z
Delay 1
Signal From i
Workspace 1 HEGORR I “al
Comelation 2 Mazarum 2
-1001
z
Delay 2
fatih_k
Signal From .
L
Workspace 2 =OORR I Wal

Comelaton 3 Madrum 3

-1001
z

Delay 3

Signal From
Workspace 3

Ready 100%s FixedStepDiscrete

Sekil 2.70 Matlab Simulink simiilasyonuna ‘Maximum’ bloklarinin yerlestirilmesi
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Maximum blogu korelasyon bloguna boliim 2.2.1.5’de anlatildig: gibi baglanabilir.

File Edit Wiew Simulation Format Tools Help

O E=EES B = » 4 Moimal vnlz_l,@

BER T ®

i

From W‘a\le Comalaton 1 Maedrumn 1
Device

Delay 1

bemak_k

Signal From -
workspace 1 HCORR I vl p
melation

fatin_k

1

Signal From
Workspace 2

h

Maudmum 2

Comelation 2

Delay 3

Signal From
Workspace 2

100%:

Feeady

FixedstepDiscrete

Sekil 2.71 Matlab Simiilink simiilasyonunda bloklar arasi baglantilarin yapilmasi

2.3.6.2 Simiilasyon Modeline ¢ Buffer > Blogunun Yerlestirilmesi

Maksimum blogundan gelen sonsuz degerler buffer blogu yardimiyla biriktirilir. Buffer
blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla Signal
Processing Blockset > Signal Management > Buffers sekmesinden ‘Buffer’ simgesi bulunur

(Sekil 2.72) .
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[ simulink Library Browser
File Edit Yiew Help

0= 4a dh |

Buffer: Convert scalar samples to a frame output at a lower sample rate. vou can alzo convert a frame to a smaller or larger size with optional overlap.
Fuor calculation of sample delay, see the rebuffer_delay function.

+- N Meural Network Blockset ~ =1 Buife
+ Wl RF Blockset UITET
B Real-Time windows Target
Dela -
+. N Real-Time Workshop Line Delay Line
+ E_| Real-Time Workshop Embedded Code =
Report Generator Funos o | ClLBUE
= E Signal Processing Blocksst ] o
n n
2| DSF Sinks e o | Stack
2] DSP Sources G
+. 21| Estimation i . :
+ ] Fitering e Triggered Delay Line
- 2| Math Functions
+-- 2] Platform Specific [jo = Unbuffer

| Quantizers

(= 5] signal Managemert )
| Buffers J
# Indesing
#+ signal Attributes
# Switches and Counters
| signal Operations
#1] Statistics
| Transforms
+- N SimMechanics
+- B SimPowerSystems
+- N Simulink Control Design
+- W Simulink Extras
+- N Simulink Parameter Estimation
+-- Wl Simulink Response Cptimization b

Ready

Sekil 2.72 Matlab Simulink Library Browser’dan ‘Buffer’ blogunun bulunmasi

Blok daha &nce béliim 2.2.1.3°de anlatildig: gibi modele tagimir. Ug maksimum degeri igin iic
ayr1 buffer islemi yapilacagindan ayni model dosyasi i¢ine ayni bloktan ii¢ tane olusturulur.
‘Buffer’ blogu icin uygun ayarlar degistirilir (Sekil 2.73) .

E Block Parameters: Buffer 1

Buffer [mazk] [link]
Corevert zoalar zamples bo a frame output at a lower zample rate. ou can alzo convert
a frame to a smaller or larger size with optional overlap.
For calculation of sample delay, see the rebuffer_delay function.
Parameters
DOutput buffer zize [per channel);
|64
Buffer overlap:
o
Initial conditions:
i

Sekil 2.73.a Standart ‘Buffer’ blok ayarlar1

ak. LCancel | Help | Apply |
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Degistirilmesi gereken deger ‘cikistaki deger sayisi’dir. Bu degerin her kanal i¢in 16 segilir,
boylece bulunan maksimumlar 16 pargaya ayrilarak ¢ikisa verilir.

E! Block Parameters: Buffer 1

Buffer [mazk] [link)

Farameters

Output buffer zize [per channell:

Convert scalar zamples to a frame output at a lover sample rate. vou can also corveert
a frame to a smaller or larger size with optional overlap.
For calculation of sample delay, see the rebuffer_delay function.

|16

Buffer averlap:

|o

Initial conditions;

o

oK

LCancel

| Help | Apply |

Sekil 2.73.b Kisi ayirma projesine uygun ‘Buffer’ blok ayarlariin yapilmasi

E!kisi_ayirma
File Edit Wew Simulation Format Tools Help

b E& E= )

» 4 Nomd || D [ & mEE &

o

HOORR

™ I\.’a]

o ¥ ¥

Frarn Wawve
Dizvice
-1001
z

Delay 1

Madrmurn 1 Buffer 1

Signal From
Workspace 1

HGORR —— I wal
,—b

Signal From

L -1001
z

Delay 2

¥

Maudrnurn 2 Buffer 2

‘Workspace 2

Signal Fromn
Workspace 3

Ready

-1001
z

Delay 2

100%

HOORR - I wal
Comrelaton 3 Mazrnurm 3 Euffer 3
FixedStepDiscrete

Sekil 2.74 Matlab Simulink simiilasyonuna ‘Buffer’ bloklarimin yerlestirilmesi

60

Elektrik-Elektronik Miihendisligi Bolimii



Buffer blogu maksimum bloguna béliim 2.2.1.5°de anlatildig1 gibi baglanabilir ( Sekil 2.75) .

il kisi_ayirma
File Edit ‘iew Simulation Format Tools Help
O=HEdS =R » 4 Marmal - He @ B E = &
. =
HOORA ] IVaJ »
F’DD“;"\‘_'::"E Gomelaton 1 M admurn 1 Boffer 1
-1001
z
Delay 1
Signal From - i
Workspace 1 HOORR I il |
Comelaton 2 Mazdrnurm 2 Euffer 2
-1001
z
Delay 2
fatih_k
Signal From - _""l
|
ficsepassie XCORR - I val -
Comelation 2 Madimum 3 W
-1001
z
Delay 3
Sigral From
Workspase 3
Ready 100% FixedStepDiscrete

Sekil 2.75 Simiilasyonda ‘Buffer’ bloklar1 baglantilarinin gergeklestirilmesi
2.3.6.3 Simiilasyon Modelinde ikinci Maksimum Alma Isleminin Yapilmasi

Bufferdan gelen birikmis maksimumlar arasinda en biiylik olaninin bulunmasi i¢in ikinci
maksimum blogu kullanilir. Maksimum blogunun ‘Library Browser’dan bulunmasi,
parametrenin ayarlanmasi, simiilasyon modeline yerlestirilmesi ve baglantilarinin yapilmasi
boliim 2.3.6.1°de ayrintili olarak anlatilmistir ( Sekil 2.76 ) .
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E! kisi_ayirma

File Edit Wew Simulation Format Tools Help

~ Lo
O = HE = o= s Momal || O g (B & BREE &
l!) HMOORR ] I val 2 2 I al
From Wiawve - -
Doig Comelaton 1 Mazimumn 1 Eufter 1 Masmum 4
-1001
z
Dielay 1
Signal Fram » {i
workspase 1 HGORR I val | > I val
! Comalation 2 Madmum 2 ot Masdmum 5
1001
=z
Delay 2
fatib_k.
Sigral From - A"“l
Workspace 2 " & =
HKOORR I val > —— al

GComelaton 2 Mazdrnurn 3 Euffer 3

Signal From
‘Workspace 3

Ready 1100%:

Madrumn 6

FixedStepDiscrete

Sekil 2.76 Simiilasyonda ‘Maximum’ bloklar1 baglantilarinin gergeklestirilmesi

2.3.7 Simiilasyon Modelinde Kisiye Uygun Katsayilarin Belirlenmesi — Boliim S

Ikinci maksimum blogunun yerlestirilmesinden sonra, korelasyonu alinan gercek zamanli sinyal
ile anahtar sinyalin maksimumlart bulunmustur. Ancak burada bulunan korelasyonlarin
maksimumlar1 arasinda ses siddetlerine bagli olarak biiyiik bir fark olusmakta ve bu fark
sistemimizin yanls cikis vermesine neden olmaktadir. Iste bunun i¢in alinan maksimumlar,
kisilerin diger kisiler ile korelasyonundan bulunan maksimum ile karsilagtirihir ve uygun
korelasyonun daha biiylik ¢ikmasi icin kisiye 6zel katsayilar ile ¢arpilmasi islemi simiilasyona
yerlestirilir. ‘Product’ blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’
yardimiyla Simulink > Math Operations sekmesinden ‘Product’ simgesi bulunur ( Sekil 2.77 ) .
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File Edit Vew Help

[ simulink Library Browser QIEI@

D= 4= 84 |

Product: Multiply or divide inputs. Chooge element-wize or matix product and specify one of the following:
a] * or / for each input port (s.g., /"

b] scalar specifies the number of input ports to be multiplied

Scalar value of 1" for element-wize product cauzes all elements of a single input vector to be multiplied.

It # is specified with matix product, compute the inverse of the conespanding input.

| EECET ~

y Commonly Used Blocks |:| Lot

2 Continuous

#] Discontinuities l> Gain

24 Discrets

2 Logic and Eit Operations tagnitude-angle to Comples
| Lookup Tables

Em Math Function

[t

Model Yerification
] Model-wids Utilides
2] Ports & Subsystems
2] signal attributes
2 signal Routing

Horiz Cat

[

Matrix Concatenation

—=
=

Minhd 2

2
5

2] Sinks "
y Saources hinkd a Running Resettable
2] User-Defined Functions
+- P+ Additional Math & Discrete Fiu) Palynomil
OF)=5

7]

B Aerospace Blockset

B COMa Reference Blockset
B Commurications Blockset
B Control System Toolbox
W Dials & Gauges Blockset

7

F

=]

Product of Elements

B Embedded Target For TIC2000 DSP
W Embedded Target for TICE000 Dsp %
?

+
¥ E Embedded Target for Infineon C1660 e

+ W@ Embedded Target For Matorola® HC1 |  iEakimag to Complex
+- Il Embedded Target For Motorola® MPC

+- W Embedded Target For OSEKVDX ui:y|  Reshape

+

4

flioor

Rounding Function

Ready

Sekil 2.77 Matlab Simulink Library Browser’dan ‘Product’ blogunun bulunmasi

Blok daha &nce béliim 2.2.1.3’de anlatildig: gibi modele tagiir. U¢ maksimum degeri igin iic
ayr1 carpma islemi yapilacagindan ayn1 model dosyasi igine ayni bloktan farkli katsayilarla ti¢
tane olusturulur. Product blogunun dogru calismasi i¢in herhangi bir ayarin degistirilmesine

gerek yoktur.

I=] kisi_ayirma
File Edit View Smulation Format Tooks Help
Ded& = e] » 4 Nomal  ~|| O g (31 58 BEE @
Bromieine Gorelaton 1
Device
B
Delay 1
&
SigralFrom
Viorkspace 1

Carelaton

Dilay 2

1001
z
Delay 3 O

100%

Signal From
Warkspace 2

Garelaton 3

Signal From
Workspase 3

Ready FixedstepDiscrete

Sekil 2.78 Matlab Simulink simiilasyonuna

‘Product’ bloklarmin yerlestirilmesi

Product blogunun bir girisine bulunan maksimum baglanir, diger tarafina kisiler i¢in belirlenmis

sabitler yerlestirilir.
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‘Constant’ blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla
Simulink > Sources sekmesinden ‘Constant’ simgesi bulunur ( Sekil 2.79 ) .

[ simulink Library Browser
File Edit Yew Help

O 4 # |

Constant: Output the constant specified by the 'Constant value' parameter. IF 'Constant value' iz a vector and 'Interpret vector parameters as 1-0' is an,
treat the constant value ag a 1-D anay. Otherwize, output a matriz with the same dimensions as the constant value.

A A
3 Band-Limited *white Moize 3

2 Commonly Used Blocks

2 Continuous

2| Discontinuities Chirp Signal
g Discrete

2 Logic and Bit Operations
] Lookup Tables

23 Math Operations

2 Madel Yerification

#| Model-wide Utilities ] .
g Ports & SUbsystems Counter Free-Running

2| Signal Attributes ;
g Signal Routing Counter Limited
2 Sinks
SEETE Digital Clack
23 User-Defined Functions
+- 2] Additional Math & Discrete ntited.rmat | Fram File =

+.- N Aerospace Blockset

+- B COMA Reference Blocksst

B Communications Blocksst

B Control System Toolbox

W Dials & Gauges Blocksst

¥ Embedded Target For Infineon C1660
§| Embedded Target For Motorala® HCI In1
W Embedded Target For Motorola® MPC
§| Embedded Target for OSEK VDX J_H_L Pulze Generator
¥ Embedded Target For TIC2000 DSP

W& Embedded Taraet For ':'I C6000 DSI; L Ramp .

Ready

Sekil 2.79 Matlab Simulink Library Browser’dan ‘Constant’ blogunun bulunmasi

sinin From ‘workspace

+

Ground

s | |f |

| e [ [ ] o [ [ [

Blok daha 6nce béliim 2.2.1.3’de anlatildig1 gibi modele tasinir. Ug ¢arpim degeri icin kisiye
ozel ¢ farkli katsay1 olusturulur. Consant blogunun dogru ¢aligmasi i¢in herhangi bir ayarin
degistirilmesine gerek yoktur.
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[} kisi_ayirma *

File Edit Wiew Simulation Format  Tools  Help
OedES| iRz af Homa ~ HeBE BB &
. g B
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[, EaY
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-1001
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Signal From > 1
Warkspace 1 HCORR —— I val S B I val
Comalaton 2 Madrnunm 2 Euffar 2 Mazdrnum 5
-1001
b2
Delay 2
fath_k
Signal From o _""J
loEEpass e 7| xcorm » I val » l —m I val ﬂ
| > E % L
Comelation 3 Mazdrnamn 2 Buffer 3 Mazdrnarn & Product 3
-1001
z
‘
Delay 2
Constant 3
Signal From
Workspace 3
Ready 100% [FixedstepDiscrate

Sekil 2.80 Matlab Simulink simiilasyonuna ‘Constant’ bloklarinin yerlestirilmesi

Carpimin birinci elemani bulunan maksimum, ikinci elemani ise her kisi i¢in bulunmusg
katsayilar olacaktir ( Sekil 2.81) .

DeES $BR | S2» 14 Marmal B HdE s  mEE &

9

- 1
HoORR [— I vl 2 - I al
From Wave |—> i i i
om i Gomelation 1 Masdrnom 1 o M evdmurn 4 Produst
-1001
z
Detay 1 Constant 1
Signal From 1
Winrkspace 1 HOORR I al b o I al
Comelation 2 WMasirnom 2 T Mazdmum 5
L -1001
&
Delay 2
fatih_k
Sigral From % i
»
Workspacez HOORR B I val > | I vial

Gomelation 3 Masirum 3 Buffer 3 Masirnurn & Product 3

Constant 3

Sigral From
Workspace 3

Ready 1100% FixedstepDiscrate
Sekil 2.81 Simiilasyonda kisiye 6zel uygun katsay1 bloklar1 baglantilarinin gerceklestirilmesi
Tekrar hazirladigimiz algoritmanin ¢alisip calismadigini kontrol etmelir. Bolim 2.3.5°de
anlatildigr gibi simiilasyon calistirilarak bloklarin  dogru c¢alisip calismadigini  anlagilir

(Sekil 2.82).
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ﬁ kisi_ayirma *

File Edit View Simulation Format Tools Help
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Sigral From > | I
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=
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=
Deimy 3
O Constant 2

Signal From
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Ready 100% [FixedStepDiscrete

Sekil 2.82 Simiilasyonda ‘Display’ bloklar1 baglantilarinin gerceklestirilmesi

Simiilasyon boliim 2.2.1.6°de anlatildig1 gibi c¢alistirilirsa sonuglar kolaylikla gézlemlenebilir
(Sekil 2.83 ).

File Edit View Simulaton Format Tools Help

DS bon Nomsl  ~|| B i (A & BREE T ®

. E
HKCORR I Val B I Val Z
I—I 1028
From Wave ' C
e 6 T e Maximum 4 Disglay
o MAKSIMUM
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bemak_k
Signal From c
Workspace 1 HeoRR I Tu *
\ - ) Mexi 2 o Maximum & Display1

Product 3

Comelation 2 Meximum 2 e Meximum € DisplayZ

Signal From -1
Workspacs 2 KCORR I Val I Val

Delay 3

Constant2

Signal Fram
Workspace 2

Sekil 2.83.a Simiilasyona ‘Berrak’ kisisine ait ‘merhaba’ sesinin giris olarak uygulanmasi
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ﬁkisi_ayirma'
File Edt Yisw Simulstion Format Tools Help

hed& : L] > 4 Nomdl - HE @S0 REE T ®

1

Buffer 1
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Device

Signal From
Wotkspace 1

fatih_k
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Buffer3

Comelation 3 Maximum 3

Signal From
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Ready
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Sekil 2.83.b Simiilasyona ‘Fatih’ kisisine ait ‘merhaba’ sesinin giris olarak uygulénmam

File Edit Wiew Simulation Format Tools Help

O edES B 9 » n Marmal || B e [ &

RER T ®

From Wave Comelation 1 Madmum 1
Diervice
Signal From
Winrkspace 1 I val
Wazdmum 2

Signal From
Wiorkspace 2

Signal From
Workspace &

Ready

=

Buffer 1

Butier 2

| I—r Nk

Dicplay 2

=

Buffer 2

Constant2

100%

1202

Display &

MAKSIMUM

FixedStepDiscrete

Sekil 2.83.c Simiilasyona ‘Burcu’ kisisine ait ‘merhaba’ sesinin giris olarak uygulanmasi

Simiilasyon ¢alisirken dikkat edilirse ilk 2 saniye sonunda displaylerden sonu¢ gézlenebilir
¢linkii verinin alinacag siireyi daha once 2 saniye olarak diizenlemistik. Simiilasyon
calistirildiginda programda herhangi bir hata gézlemlenmemistir. Display bloklar1 ¢alismanin
gbzlemlenmesi i¢in yerlestirildigi i¢in blok diyagraminin karigsmamasi amaciyla bir sonraki

asamaya gecerken kaldirilabilir.
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2.3.8 Simiilasyon Modelinde Bulunan Maksimumlar1 Karsilastirilmas1 ve Cikisin
Belirlenmesi - Boliim 6

Hazirladigimiz algoritmada isaretlerin degerlendirilmesi konusunda yapilacaklar islemler
bitmistir. Artik yapilacak islem c¢ikis i¢in gerekli bloklarin hazirlanmasidir. Bu asamada
hazirlanacak bloklarla hangi korelasyon degerinin daha biiyiik oldugu belirlenmelidir. Bunun
i¢in bir esik deger belirlenmeli ve diger iki kisinin korelasyon katsayilari ile islem yapilan kisinin
katsayis1 karsilastirilmali ve biiyiik olan se¢ilmelidir.

2.3.8.1 Esik Degerin Belirlenmesi

Cikis ancak belli bir esik degerden sonra gosterilmelidir. Bu islem i¢in bir sabitle
kargilagtirilmali yani ‘Compare to Constant’ blogu kullanilmalidir. ‘Compare to Constant’
blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla Simiilink >
Logic and Bit Operations sekmesinden ‘Compare to constant’ simgesi bulunur ( Sekil 2.84 ) .

3 simulink Library Browser
File Edit Miew Help

O = 4= # |compae

.Eomp.ale To Constant: Determine how a zignal compares to a constant.

e 8 Toma] - S
] Commonky Used Blocks bit0 Bit Clear
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5 2

. B Discontinuities Gt | Bitset
g Discrete e
. - " - Eitwize 3 4

( g Logic and Bit Operations ] AND Bitwise Operator
#| Lookup Tables e

- B Math Operations Combinatorial Logic
2| Model verification

2] Model-wide Utilities
3| Parts & Subsystems
2 signal Attributes

=3

.J—’H Signal Routing ==0 Compare To Zero
] Sinks
H Sources Detect Change
o 2 User-Defined Functions
= #] additional Math & Discrete Detect Decreaze
| Additional Discrete
| Additional Math: Increment - ehor | DetectFal Negative
+ ﬂ Aerospace Blockset Uiz=o
- B COMA Reference Blockset U==0 5
+ M| Communications Blocksst il R TR
W8 Contral System Toolbox
+ ﬂ Dials & Gauges Blockset Detect Increase
+ il Embedded Target For Infineon C1666
+ §| Embedded Target for Motorola® HC1 kl:fog' Detect Rize Monnegative
[+ W Embedded Target For Motorola® MPC .
v Wl Embedded Taroet for OSEKYVDR 1| | 2081 bl Rise Positive
£ ¥ uz=0 ~
Ready /

Sekil 2.84 Matlab Simulink Library Browser’dan ‘Compare to constant’ blogunun bulunmasi

Blok daha once boliim 2.2.1.3’de anlatildig1 gibi modele taginir. U¢ maksimum degeri igin ii¢
ayr1 karsilagtirma islemi yapilacagindan ayni model dosyasi icine ayni bloktan {i¢ tane
olusturulur. ‘Compare to Constant’ blogu i¢in uygun ayarlar degistirilir ( Sekil 2.85) .
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=1 Block Parameters: Compare To Constant 1

Compare To Constant [mask] [link)

Determing how a signal compares to a constant,

Parameters

Dutput data type mode: | Lintd ﬂ

aF. | Cancel | Help | Apply |

Sekil 2.85.a Standart ‘Compare to constant’ blok ayarlar1

Degistirilmesi gereken parametreler ‘isaret’ ve ‘deger’dir. Programimiz icin gerekli olan bir esik
deger oldugu i¢in > isareti se¢ilmelidir ve esik deger olarak 5 alinacaktir.

=1 Block Parameters: Compare To Consiant 1

Compare To Constant [magk) (link)]

Determine how a gignal compares to a constant,

Parameters

perator. |-

Congtant value:
|5

Dutput data type mode: | Liinkd ﬂ

K LCancel Help | Apply |

Sekil 2.85.b Kisi ayirma projesine uygun ‘Compare to constant’ blok ayarlarinin yapilmasi
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izl kisi_ayirma *

File Edit W%ew Simulation Format Tools Help

DeE&E & 28| » 4 Nomal -l EH iR e

RE®E I ®

¢

7| szorm |—m IVaJ

¥

=

= I\fa]

Mairnum 4

Fi v
mDr:\nceVE Comelaton 1 Maimurn 1 Satfer 1 Produst 1 Compa
To Constant 1
-1001
z
Rl Constant 1
Signal From 1’
Workspace 1 MOORR ] I val » b I val .
=3 F
Comelaton 2 M=udmum 2 Buffer 2 Madrmurn 5 Gompare
To Constant 2
-1001
z
Delay 2
fatih_k
Signal Fram % —
Wiorkepaoia | scorm > I wal 2 — I val
— =5
Comelaton 3 Madimum 3 Euffer 3 Maximumn & Product 2 Ciompars
Z—‘IUUT To Constant 3
Delay 3
) —
Sigral From
Workspace 3
Ready 1100% [FixedStepDiscrete

’

Sekil 2.86 Matlab Simulink simiilasyonuna ‘Compare to constant’ bloklarinin yerlestirilmesi

‘Compare to consant’ bloklarinin ¢arpim bloguna boliim 2.2.1.5’de anlatildig1 gibi baglanabilir

(Sekil 2.87) .

E! kisi_ayirma *

Fil= Edit Yiew Simulation Format Tools Help
DEEE B < 3 4 Mormal B El REE &
. :
XSORR |— I val » ¥ I val
From Wa ; ; ;
’%fgmce"‘e Gomelation 1 Madrmurn 1 Eofer 1 Madrurn 4 Produst 1 Compars
To Gonstant 1
-1001
=z
Rk 1 Consmnt 1
igral From 1
Signal F £
Workspace 1 HOORR [ I\.raj L I\.raj P =5
Comelaton 2 Mesimum 2 S Wedmum 5 i
1001
=
Delay 2
fatin_k
Signal From 3 B
Workspave 2 HEORR » I val » = I wal
Camalation 2 WMadmum 3 e WMadmum 8 Prodaet 3 S
1001 To Constant 3
Delay =
Consmant 3
Sigral From
Workspace 3
Ready [100% FixedstepDiscrete y

Sekil 2.87 Simiilasyonda ‘Compare to constant’ bloklar1 baglantilarinin gergeklestirilmesi
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2.3.8.2 Degerlendilen Korelasyon Degerinin  Diger Korelasyon Degerleri ile
Karsilastirilmasi

Cikis ayn1 zamanda ancak diger korelasyon degerlerinden biiylik oldugunda gosterilmelidir.
Bunun i¢in diger korelasyon degerleriyle, degerlenilen korelasyon degerinin karsilastirilmasi
gerekir. Bu islem icin karsilastirma yani ‘Relation Operator’ blogu kullanilmalidir. ‘Relation
Operator’ blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla
Simiilink > Logic and Bit Operations sekmesinden ‘Relation Operator’ simgesi bulunur ( Sekil
2.88).

[ simulink Library Browser,
File Edit Yiew Help

O & 40 @ |compars

Relational Operator: Applies the selected relational operator ta the inputs and outputs the result. The top [or left] input canesponds to the first operand.

- gl Simulink ~ ~
23 Cammonly Used Blacks Peecibetes

2 Continuous

23] Discontinuities Bl Detect Fall Negative
iz
F2-| Discrete
. " . U==0 .
( | Logic and Bit Operations ] & NOT Detect Fall Monpositive
T Uiz==0

Lookup Tables

B Math Operations Detect Increase
23 Model verification

2| Model-Wide Utilities
23] Ports & Subsystems

Us=0 ) .
L.? NDTD Detect Rise Monnegative
=

2 signal Attributes e . 3
3 Signal Rouking S.:NE; Detect Rize Positive
2 Sinks

ENactBit '
3 Sources Extract Bits

23 User-Defined Functions

= 2| Additional Math & Discrete T Irterval Test
23 Additional Discrete

#| Additional Math: Increment - up )
u Interval Test Dynamic
+- W Aerospace Blockset o

+- B COM& Reference Blockset

¥ Communications Blockset

B Control System Tookbox

¥ Dials & Gauges Blockset

§| Ermbedded Target for Infineon C166G
W Embedded Target For Matorola® HC
¥ Embedded Target For Motorola® MPC

B Embedded Target For OSEKNVDY ¥
> w

AND Logical O perator

F

O B R

JReady

Sekil 2.88 Matlab Simulink Library Browser’dan ‘Relation Operator’ blogunun bulunmasi

Blok béliim 2.2.1.3’de anlatildig1 gibi modele tasmir. Ug anahtar sesle karsilastirilacak iki deger
oldugundan ayni model dosyasi i¢ine ayni bloktan alti tane olusturulur. ‘Relation Operator’
blogu i¢in uygun ayarlar degistirilir.
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=] Block Parameters: Relational Operator.

Relational Operator

Applies the selected relational operator to the inputz and outputs the result, The top [or
left] input corresponds ta the first operand.

Signal data types

Relational Dperator; | {= j

|# Enable zero crossing detection

Sample time [-1 far inherited):
1

ak LCancel | Help | Apply |

Sekil 2.89.a Standart ‘Relation Operator’ blok ayarlari

=] Block Parameters: Relational Operator,

Relational Operator

Applies the selected relational operator to the inputs and outputs the result, The top [or
left] input corresponds ta the first operand.

Main [l Signal data types: l

[ Require all inputs to have same data type

[Elutput data type mode: | Boolean ] ﬂ

ok LCancel | Help | Apply |

Sekil 2.89.b Standart ‘Relation Operator’ blok ayarlari

Degistirilmesi gereken parametreler ‘isaret’ ve ‘cikis degeri’dir. Programimiz i¢in gerekli olan
diger korelasyonlar daha biiyiik olmas1 gerektigi i¢in > isareti se¢ilmelidir.Cikis degerinde lojik
degerlerin gdsterilmesi i¢in ‘Logical’ ifadesi se¢ilmelidir.

=1 Block Parameters: Relational Operator 1

Relational Operator

Applies the selected relational operator to the inputz and outputsz the rezult, The top [or
left] input caresponds ta the first operand.

l Signal data types ]

Relational Operatar: | 3 ﬂ
[¥ Enable zero crossing detection

Sample time [-1 for inherited):
-1

s | LCancel | Help | Apply |

Sekil 2.89.c¢ Kisi ayirma projesine uygun ‘Relation Operator’ blok ayarlarinin yapilmasi

Elektrik-Elektronik Miihendisligi Bolimii
72



=] Block Parameters: Relational Operator, 1

Relational Operator

Applies the selected relational operator to the inputs and outputs the result, The top [or
left] input corresponds ta the first operand.

Main | l
[ Require all inputs to have same data type
Output data type mode: | Logical [zee Configuration Parameters: Optimization) ﬂ
Ok LCancel | Help | Apply |

Sekil 2.89.d Kisi ayirma projesine uygun ‘Relation Operator’ blok ayarlarinin yapilmasi

1 kisi_ayirma *

File Edit “iew Simulation Format Tools Help

o i
Oed&S » 4 Marmal S HeE B E RERE I ®
. — o
4 o Comparz
HGORR val . val To Consmant 1
From Wae T X
o Comelaton 1 Mavdmum 1 e Madmum 4 Product-
o0 FRelational
z Operator 1
ek Constant 1
Operator 2
Signal From T 1 i
Warkspace 1 HOORR |—— I Val 13 i I wal .
=5 F
Comelaton 2 Mazimum 2 Buffer 2 Maimum 3 Compare
To Gonstant 2
-1001
-
Delay 2
fath i Felatonal
— Operator 3
Sigral From - ik
Workspace 2 HEORR B I val » — I il
Comelation 3 Masirnum 3 Masdrum B Felational
Buffer 3 Operator 4
-1001
z
‘
Delay 3
Compars
To Constrant 3
Signal From
Workspace 3 = b
Felatonal
Operator 5
Relational
Operator §
Ready 100%: FixedStepDiscrete /

Sekil 2.90 Matlab Simulink simiilasyonuna ‘Relation Operator’ bloklarinin yerlestirilmesi
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‘Relation Operator’ bloglarinin ¢arpim bloguna boliim 2.2.1.5’de anlatildigi gibi baglanabilir (
Sekil 2.91) .

=1 kisi_ayirma

File Edit Yiew Simulation Format Tools  Help
o e
DedS B = o4 Nomal || O g4 [ & BREE®
. = o)
i Compare
tIJ HEORR [——] I val - I val To Gonstant 1
From Wawe i T 5 1
Devioe Comelation 1 Mazdrnurm 1 Eaffer 1 Maxirnurn 4 Produst 1 > =
1001 Felational
z Operator 1
Hebd Constant 1 '
bemak_k FReRatonal
Operator 2
Signal From 2 1
Workzpace 1 HEORR | I Val » » I val -5
L [ Comelaten 2 Wadmum 2 T Wadmum 5 OB
2
Z-mm o Y
Delay 2 Felational
fatih_k Operator 3
L
Sigral Fram . B kl 2
> L
Workepaasi2 HCORR B I val 8 = I wal ]
Operator 4
Comelaton 3 Madimum 3 Euffer 3 Madimum & Product 2
100 ’
z
Compare
Delay 2 To Gonstant 3
Constant2 o
g
=
Sigral From _
Workspace 3 gelaﬂor\als
perator
!
L
=
Felatonal
Operator 6
Ready 100% FixedStepDiscrete

Sekil 2.91 Simiilasyonda ‘Relational Operator’ bloklar1 baglantilarinin gerceklestirilmesi

2.3.8.3 Cikisin Belirlenmesi

Cikis isaretinin verilmesi i¢in biitlin kosullarin (esik degerlerden biiyiik olma ve diger iki
korelasyondan biiyiik olma) saglanmasi gerekir, bu kosul lojik ‘ve kapisi’na karsilik gelir.
‘Logical Operator’ blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’
yardimiyla Simiilink > Logic and Bit Operations sekmesinden ‘Logical Operator’ simgesi
bulunur ( Sekil 2.92 ) .
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[ simulinic Library Browser

File Edit Yiew Help

D= 42 |
7 Loﬁic'alll:lpefatc'u: Légicél obera'tors.' For a s'i.nﬁle input, ope'ra'tors are abpliet.:ll across the inpﬁt' vectar, For mult'ib.lé inputs, oﬁera'tors are applieél across
the inputs.

A | -

| Commorly Used Blocks Wi [DsteckBhange

2+ Continuous
‘. 2 Discontinuities Detect Decrease

*+ Discrate
u=o

#+ Logic and Bit Operations ] & NOT Detect Fall Megative
us<o

3 Lookup Tables

H ; u==0
2 Math Operations & NOT Detect Fall Nonpositive
| Model Yerification a0

| Model-Wide Utilities
U=z | Detect Increase
2+ Ports & Subsystems

2 signal Attributes

Us=0 : "
2+ signal Routing &:EE Detect Rige Nonnegative
2 Sinks

U= : -

2 Sources S ND; Detect Rige Positive
iz

21 User-Defined Functions 4
+- 2+ Additional Math & Discrete Ewtract Bits
B erospace Blockset

2] EJ DA Reference Blockset [|-| Interval Test
B Communications Blockset T

B Control System Toolbox T ;
a El Dials & Gauges Blockset Interval Test Dynamic
- gl Embedded Target For Infineon C1E6G
B Embedded Target for Motorola® HC1 cal Operatar
- W] Embedded Target for Matorola® MPC
EJ Embedded Target for OSEK DY 2= Relational Operatar
- | Embedded Target for TI C2000 D3P

B Embedded Target for TICE000DSP ¥
| »

P

Shift Arithmetic

i e e e

s |8 |

Ready

Sekil 2.92 Matlab Simulink Library Browser’dan ‘Logical Operator’ blogunun bulunmasi

Blok boliim 2.2.1.3°de anlatildigi gibi modele tasinir. iki anahtar ses ve esik degerle
karsilagtirilacagindan ayni model dosyasi icine ayni bloktan ii¢ tane olusturulur. ‘Logical
Operator’ blogu i¢in uygun ayarlar degistirilir ( Sekil 2.93 ) .

=1 Block Parameters: Logical Operator

Logical Dperator

Logical operators. For a gingle input, operators are applied across the input vector,
Far multiple inputz, operatars are applied across the inputs.

Main lSignaI data types ]

Operator: | AMD ﬂ

umber of Input porks,
I 2

Sample time [-1 for inkerited);
-1

Ok LCancel | Help | Apply |

Sekil 2.93.a Standart ‘Logical Operator’ blok ayarlari

Degistirilmesi gereken parametre ‘giris port sayisidir’. Ayrica lojik isaretin ‘AND’ olmasina
dikkat edilmelidir, ¢iinkii programimizda biitiin kosullar saglandiginda ¢ikisin verilmesini uygun
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olacaktir. ‘Giris port sayis1’ 3 olarak ayarlanmalidir. Ciinkii giriste karsilastirilacak 3 ayr1 deger

(esik deger ve diger iki korelasyon degeri) vardir.

=] Block Parameters: Logical Operator 1 @

Logical Operator

: l Signal data types

Logical operators. For a single input, operators are applied acrozs the input wectar.
For multiple inputs, operators are applied across the inputs.,

Operator: | AND

Humber of input ports:;

E

Sample time [-1 for inherited):

-1

ok | LCancel |

Help |

Apply |

Sekil 2.93.b Kisi ayirma projesine uygun ‘Logical Operator’ blok ayarlarinin yapilmasi

=1 kisi_ayirma *

File Edit Wiew Simulation Format  Tools  Help

= =] = B0 » 4 Normal = @

rEB®

¥

¥

l!J i HOORR IVaJ

Device
-1001
z

Dielay 1

From Wave
Comelaton 1 Maedrmum 1 Euffer 1

Signal From

¥

=

¥

iorkspace 1 HGORR I wal

Comelation 2 Masdimurm 2

-1001
z

Delay 2
fatih_k

Signal From

A

¥

1

Bufierz

>
Workspece:2 HEORR b I vl

Comelaton 2 Maudrnurn 2

-1001
z

Delay 3

Sigral Fram
Workspace 3

Ready

—

Buffer 3

Compare
> I val To Constant 1
Mo 4 Produet 1 » AND
Fielatonal
Opermtor 1
Constant 1 » 7 cl)_;g.:?or
Relational
Opertor 2
I wal =5
Madrurm 5 Lempare
To Consrant 2
> AND
=
Relational
Opertor 3
o Logical
-
=| o Operator]
& I el FRelatonal
Operatar 4
Mavdmum § Froduct 2
=5 p
Gompare
To Constant 3
Constant 2 e AND
S
Fielatonal
Operatar 5 Logical
> Operator2
=
Fielational
Operator B
100% F'ixeds'tept{screte

Sekil 2.94 Matlab Simulink simiilasyonuna ‘Logical Operator’ bloklarinin yerlestirilmesi

‘Logical Operator’ bloglar1 karsilagtirma bloklarina bolii 2.2.1.5’de anlatildig1 gibi baglanabilir

(Sekil 2.95) .
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=1 kisi_ayirma *

File Edt Wiew Simulation Format  Tools Help
o~ i .
LzE& » 4 Nemsl ~||SHE B BEE T ®
. Lo o il Compars
HCORF wal » » wal To Consmnt 1
From Wi ; ; ;
Fo e Comelation 1 Mazdmum 1 TR Mavdmum 4 Product 1
-1001 Relatonal
z : Operator 1
Dilay 1 1 Lagical
Consmnt 1 Operator
bemak_k Reatonal
Operator 2
Sigrial Frorn - 1
Warkspace 1 HOORR —— I Val 1 L I wal
= _ - Compare
Comelajion'a Mdmum:2 Buffer 2 Meantin To Gonstant 2
-1001
i !
Delay 2 FRelatonal
(R
- Lagical
Sigral From » = Operator]
Workspace 2 HCORR e I al e —- I val Felational
Operator 4
Comalaton 2 Mazimum 2 TR Mazimum & Produst 2
Consmnt 2
Signal From
Wiorkspace 2 Relatonal
Operator 5
Logical
Operator2
Relatonal
Qperator G
Ready 100%: FixedStepDiscrete

Sekil 2.95 Simiilasyonda ‘Logical Operator’ bloklar1 baglantilarinin ger¢eklestirilmesi

2.3.9 Cikis icin Gerekli Ses Dosyalarinin Simiilasyona Eklenmesi - Boliim 7

Projemizde c¢ikis sesli yanit sistemiyle verilecek sekilde diizenlenmistir. Bu islemin
gergeklestirilmesi i¢in boliim 2.2.3’de olusturulan c¢ikis ses dosyalarina uygun matrisler
kullanilir. Bu boliimde workspace’den veri alinmasi ve gecikmenin Simulink’e yerlestirilmesi
sirastyla anlatilmigtir.

2.3.9.1 ‘Workspace’den Veri Alinmasi

Boliim 2.2.3’de ¢ikis icin ses dosyalar1 kaydedilmis ve uygun matris sekilleri olusturulmustu. Bu
matrisleri yeni olusturdugumuz simulink modelinde kullanmak icin gerekli algoritma bdliim

2.3.4.1°de ayrintili olarak anlatilmigtir. Gerekli parametre ayarlari yapildiktan sonra bloklar
modele yerlestirilebilir.
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mkisifayirma
File Edit WView Simulation Format Tools Help

LgdE BB 2 b o=l Homal  ~|| e M EE REE @

merhababemak [

Sigral From
Workspace &

Gompare
To Gonstant 1

=

Buffar 1

Maximumn 4

Product 1

Fizlational
Operator 1

Logical
Cperator 1

Delay 1 Gonstant 1

Felational

Sigral From
Warkspare 1

Operator 2
merhabafath B
Wal
Workspace 5

Masdimum 5

GCompare
To Constant 2

Buffar 2

Felational

fath_k Operator 3

Logical
Operatr 2

-
FRlatonal i 1
Operator 4 merhababurey >

Signal From
Workspace 6

Signal From
Workspace 2

-

Buffer 3

Maxdrnurn 2

Gompare
To Gonstant 3

Signal From
wiorkspace 3

Fizlatonal
Operator 5

Logical
Operator 3

Fizlational
Operator 8

100% FixedStepDiscrete

Ready

Sekil 2.96 Matlab Simulink simiilasyonuna ‘Signal from Workspace’ bloklarinin yerlestirilmesi

2.3.9.2 Gecikmenin Modellenmesi

Boliim 2.3.2°de ‘simiilasyon siiresinin belirlenmesi’ konusunda ayrintili olarak inceledigimiz
gibi simiilasyonun ilk 2 saniyesinde veri alip degerlendirilecek, son 2 saniyesinde ise verinin
degerlendirilip uygun ¢ikisin verilmesi islemi yapilacaktir. Bu islemin gergeklestirilmesi igin
cikis ses dosyalarina belirli bir gecikme ( 2 saniyalik ) uygulanarak hoparlore iletilmelidir.
Gecikme uygulanmazsa ¢ikis daha giris icin kullanilan veri degerlendirilmeden ¢ikis verilecek ve
bu programimizin yanlis ¢aligmasina neden olacaktir. Bu gecikmenin degeri ¢ikis isaretinin
verilecegi zaman diliminde olmalidir. Giriste 1 saniyede 8000 ornek aldigimiza gore giris
isaretinin degerlendirilmesi i¢in 2 saniyelik bir gecikme yani 16001 6rnek geciktirme yeterlidir.
Bu parametre ayarlar1 gecikme blogundaki parametre ayarlarindan kolaylikla yapilabilir.
Gecikme bloguyla ilgili ayrintilar boliim 2.3.4.2°de ayrintili olarak anlatilmistir.
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5] kisi ayirma *
File Edit Wiew Simulation Format  Tools  Help

Ded&E fa@ < 3 4 Nomd  ~|| D B BB

t!} Sigreal Fr
ignal From
Workspaoe 4 Diskay 4
ram Wave -
o e Comshatan 1 Wazdmum 1 BT
Relational
Cpemtor 1
Dty 1
Operator 1
bemak_k Relatonal
Cpermtor 2
Signal From 1
wiorkepace 1
Delay 5

Comelation 2 Masimum 2 Butier 2

Relatonal
Operator 3

Delay 2

Logical
Operator 2

Sigral From
Workspase 2

18001,
z

Fielational

GORR
Opermtor 4

=

Masimurn 3 P

Froduct 2

Delay &

Gamelation
Signal From

workspare 8

Delay 3

Signal From
Workspase 3 Relational
Cperator

Lagical
Operator 3

Felational
Opemtor &

100% FizedStepDiscrete

Sekil 2.97 Matlab Simulink simiilasyonuna ‘Delay’ bloklarinin yerlestirilmesi

Ready

Cikis ses dosyasinin dogru zamanda verilmesi i¢in workspaceden alinan veri ile gecikme bloklar1
birbirine baglanir ( Sekil 2.98 ) .

EE

2 Kisi_s
File Edt Wiew Simulation Format Tools Help

DgEdE s O b o Momd  =||Hem B REERE F ®

. merhababerrak 5001
Signal From
tIJ Workepase & Ded
From Wave
B Gomalation 1 Waimum 1 R Maimam 4 Frodust 1
Relational
Cperator 1
Delay 1 Comerant 1 Bl
bermak_k Relational
Operator 2
-16001,
Sigral From merhabakh
workspace 1 I L Signal Bror Dielay 5
= Workspace 5 W

Madmumn 5

Gomelaton 2 Madmum 2

Buffer 2

Relational
Operator 3

Delay 2

Sgnalton 1 » Operator 2
(i e KOO Relational i 1
T Pl
Comelaton Produet2
Butier3 Sigreal From e
wiorkzpace B
Delay 3
Gonemnt 2
Sigral Fram
Warkspace 3 ge\anonals
perator
Operator 3
Fielatorl
Operator
Ready 100% FixsdStepDiscrete

Sekil 2.98 Simiilasyonda ¢ikis icin gerekli bloklarin baglantilarinin gergeklestirilmesi
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2.3.10 Uygun Cikisa Karar Veren Anahtarlarin Yerlestirilmesi - Boliim 8

Artik ¢ikis icin gerekli ses dosyalar1 ve giris sesini degerlendirip uygun c¢ikisin verilecegi
algoritma hazirdir. Sadece uygun c¢ikisin hangisi olduguna karar verecek bir anahtar gereklidir.
Bu anahtar anahtara gelen deger ‘1’ ya da ‘dogru’ ise ¢ikis isaretini gosterilmeli, eger anahtara
gelen deger ‘0’ yada ‘yanlis’ ise ¢ikis isareti gosterilmemelidir. Bunun i¢in Matlab Simulink’te
‘Switch’ blogu kullanilir. ‘Switch’ blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library
Browser’ yardimiyla Simiilink > Signal Routing sekmesinden ‘Switch’ simgesi bulunur ( Sekil

2.99) .

[ Simulink Library Browser

[+

. ] o O o O O O

O = dé |
Switch: Pass thiough input 1 when input 2 satisfies the selected criterion; otherwise, pass thiough input 3. The inputs are numbered top to bottom jor left

ta right]. The input 1 pass-through critenia are input 2 greater than or equal, greater than, or not equal to the threshhold. The first and third input ports are
data ports, and the second input port is the control port,

Ready

File Edit ¥iew Help

23| Commanly Used Blocks

2| Continuous
g Discontinuities

o P Discrete
22| Logic and Bit Operations

2| Lookup Tables
22 Math Operations

. B Model verification

| Model-wide Utilities
#2| Ports & Subsystems
#3| Signal Attributes

¥2-| Signal Rauting

1 Sinks
y Sources

24 User-Defined Functions
¥ ] Additional Math & Discrete
|- B8] Aerospace Blockset
B CDMA Reference Blockset
B Communications Blocksst
B Control System Toolbox
|- B8 Dials & Gauges Blockset
B Embedded Target For Infineon C166G
B Embedded Target For Makorola® HC
B Embedded Target For Motorola® MPC
- 8| Embedded Target for OSEK VDX
B Embedded Target For TI C2000 DSP
W Embedded Target for TICE000DSP ¥
| »

['ata Store ‘wite

Dremus

Erwironment Contraller

Fram

Goto

Goto T ag Visibility

Index Wector

Manual Switch

Merge

Multipart Switch

M

Selector

Sekil 2.99 Matlab Simulink Library Browser’dan ‘Switch’ blogunun bulunmasi
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Blok boliim 2.2.1.3’de anlatildigi gibi modele tasinir. Ug anahtar ses igin ii¢ ayr1 cikis
olacagindan ayn1t model dosyasi i¢ine ayni bloktan ii¢ tane olusturulur. ‘Switch’ blogu i¢in uygun

ayarlar degistirilir ( Sekil 2.100 ) .

E! Block Parameters: Switch

Switch

the control port,

Signal data twpes

Fazs through input 1 when input 2 satisfies the selected criterion; otherwize, pazs
thraugh input 3. The inputs are numbered tap ta battam (or lEf o nght]. The input 1
pasz-through criteria are input 2 greater than or equal, greater than, or not equal to the
threshhald. The first and third input parts are data partz, and the second input part s

[+ Enable zero crossing detection

Sample time (-1 for inherited];

-1

] LCancel Help

Apply

Sekil 2.100.a Standart ‘Switch’ blok ayarlar

Degistirilmesi gereken parametre ‘threshold’ degeridir. Daha 6nceki basamaklarda islemler lojik
olarak yapildigindan dolay1 threshold degerini ‘1’ olarak segcmek gereklidir.

E! Block Parameters: Switch 1

Switch

the cantrol part,

Fazs through input 1 when input 2 satisfies the selected critenon; othenwize, pazs
through input 2. The inputs are numbered top to battom [or left toright). The input 1
pazs-through criteria are input 2 greater than or equal. greater than, o nat equal ta the
threghhold. The firzt and third input ports are data ports, and the second input port is

Criteria far pazzing first input: | w2 »= Threshald
Threzhold:

=l

1
[v Enable zero crossing detection

Sample time [-1 for inhernted]:

-1

0k Cancel Help

Apply

Sekil 2.100.b Kisi ayirma projesine uygun ‘Switch’ blok ayarlarinin yapilmasi
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=1 kisi_ayirma

EEX

File Edit View Simulation Format Tools Help
~
RRE— == | o » BREBR I ®
. merhababemak 100t
Signal From
tIJ Workspace 4 Deaya
From Vave
Device
Feltional
Cperator 1 Switch 1
Dielay 1 Logical
Operatr 1
bemak_k Felational
Cperator 2
-160071,
Sigral Fram > merhabafath z
Warkspace 1
SIApREe Sigral From e
Warkspace: 5 W
Switeh 2
Delay 2 Fektional
ey
Logical
Sigral From *
bt > Operatr 2
Bl Fektional
opmmne 2
Comelaton 3
Signal From
‘iorkspace B Dol
Delay &
Constant 2
Sigral From St
Warkspace 3 Feltonal
Operator 5
Lagical
Operator 3
Felatonal
Cperator §
Ready 100% FixedStepDiscrete

Sekil 2.101 Matlab Simulink simiilasyonuna ‘Switch’ bloklarinin yerlestirilmesi

‘Switch ’ bloglarinin baglantilar1 bolim 2.2.1.5’de anlatildigi gibi baglanabilir. Switch
bloklarinin 1. girisine ¢ikisa iletilecek blok, 2. girisine threshold degerini belirleyen blok baglanir

(Sekil 2.102) .

=1 kisi_ayirma

File Edit View Simulation Format Took Help

DS @2 4

REE P

Delay 1

Mavimum 4

Gonstant 1

Signal From
wiorkspace 1

Delay 2

Signal Fram
Workspace 2

Delay 3

Signal Fram
Workspace 3

Ready

Felatonal
Operator 1

Refational
Operator 2

SRt

Mazimum 5

Maimum 6

Consmnt 2

Reltional
Operator 3

FReltional
Operator 4

Compare

Feltonal
Operator 5

Felatonal
Operator &

100%

To Gorsmnt 3

Sigrd From
Workspace 4 Pelayd

Logical
Speratr 1

Signal Fram

Workspace 5 Délys

Logical
Operator 2

merhabahurey

Signal From

Viorkspace & Delavy

Logical
Operator 3

FixedstepDiscrete

Sekil 2.102 Simiilasyonda ‘Switch’ bloklar1 baglantilarinin gergeklestirilmesi
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2.3.11 Uygun Cikisin Verilmesi - Boliim 9

Projemiz icin uygun ¢ikis degerlerine karar veren anahtarlama islemi lojik olarak yapilmistir.
Buna gore sadece digerlerinden daha biiyiik olan korelasyon degeri ‘1’ sonucunu verir, digerleri
ise ‘0’olur ve ¢ikis i¢in bu isaretlerin toplanmasi yeterlidir. Boylece sonu¢ daima ‘1’ olur ve
istenilen ¢ikis kaydi hoparlor araciligiyla kullaniciya bildirilir. Bu boliimde toplama isleminin
yapilmasi ve hoparlérden duyulmasi islemi sirasiyla anlatilmistir.

2.3.11.1 Toplama isleminin Yapilmasi
Toplama isleminin yapilabilmesi i¢in Matlab Simulink’te ‘Add’ blogu kullanilir. ‘Add’

blogunun simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla Simiilink >
Math Operations sekmesinden ‘Add’ simgesi bulunur ( Sekil 2.103 ) .

(51 simulink Library Browser.
File Edit Yiew Help

O =& 2 #h |Add

Add: Add or sublract inpuks. Speéify one of the followihg:
a| string containing + or - for each input port, | for spacer between ports [e.g. ++H++]
b) scalar »=1. & walue > 1 sums all inputs; 1 sums elements of a single input vectar

5 &
2 Commonly Used Blocks
| Continuous

-2 Discontinuities
2+ Discrete
2] Logic and it Operations ]

#| Lookup Tables

@ Math Operations l Biasignment

3 Model Yerification

2 Model-Wide Utiities
| Ports & Subsystems

o2 signal Attributes

=
w
=
m

Bias

[=
£
2
o

|u] i
J_,H Signal Routing {gu Complex to Magnitude-Angle
2+ sinks
| Sources %E; Complex to Reallmag

-2 User-Defined Functions

+- 2 Additional Math & Discrete Divide
- B Aerospare Blockset i
- B COMa Reference Blockset |:| Dot Product
- B Communications Blockset
B Control System Toolbox ;
- Bl Dials & Gauges Blockset l> i
i+ W Embedded Target For Infineon CLEEG e
[+ W Embedded Target For Matorola® HC M agritude-Angle to Complex
- 9 Embedded Target For Matorola® MPC
= ﬂ Embedded Target For CSEK VDX M ath Function
M §| Embedded Target For TI C2000 DSP .
<+ W Embedded Taraet for TI C000 DSI; ¥, ﬁﬁcﬁt W A
Ready

Sekil 2.103 Matlab Simulink Library Browser’dan ‘Add’ blogunun bulunmasi

Blok boliim 2.2.1.3°de anlatildig1 gibi modele tasinir. Gergek zamanli ses sinyali 3 anahtar ses
sinyali ile karsilastirilacag i¢in girisinin 3 girisli bir toplama blogu olmas1 gerekir. ‘Add’ blogu
icin uygun ayarlar degistirilir ( Sekil 2.104 ) .
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E! Block Parameters: Add

Sum =3
Add or zubtract inputz. Specify ane of the following:
a) zhring containing + or - for each input port, | for spacer between portz [2.g.
|- [++]
b) scalar »= 1. A value » 1 sumsz all inputz; 1 zums elements of a zingle input weckar
lzan shape: | rectanigular ﬂ
Eist of Signs:l
|++ -1
Sample time [-1 for inkerited):
1
=
Ok | LCancel | Help ‘ Apply |

Sekil 2.104.a Standart ‘Add blok ayarlar1

E! Block Parameters: Add

Sum

Add or zubtract inputs. S pecify one of the following:

a| ztring containing + o - for each input port, | for spacer between ports [e.g. ++-|++]
b) zcalar »= 1. 4 walue > 1 sums all inputs; 1 sums elements of a single input wector

Fequire all inputs to have same data type

Cutput data type mode: | [nhet via internal mile ']

Round integer calculations toward: | Floor

r_ Saturate on integer overflow

Ok LCancel | Help | Apply

Sekil 2.104.b Standart ‘Add’ blok ayarlar1

Degistirilmesi gereken diger parametre ‘¢ikistaki deger tipi’ dir. Cikista yine lojik bir saymin
verilmesiyle hoparldrden uygun ¢ikisin goriilmesi saglanacaktir. Ayrica giristeki degerlerin aynm
tip bilgiye (lojik bilgi) sahip olmasi ve ¢ikista tek bir degerin gosterilmesini ve arka arkaya
c¢ikisin tekrar etmemesini saglayan gerekli isaretler segilir.
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E! Block Parameters: Sum4

Sum

Add ar subtract inputs. Specify one of the fallowing:

a) shing containing + o - for each input port, | for spacer bebween ports [e.q.
o|-[++]

b) zcalar >=1. A value > 1 zumsz all inputz: 1 sums elements of a single input vectaor

l Signal data types

lzan shape: | rectargular ﬂ

List af signs:

|+++|

Sample tirme -1 for inherited):
B

=l
aF. | LCancel | Help | Apply |

Sekil 2.104.c Kisi ayirma projesine uygun ‘Add’ blok ayarlariin yapilmasi

E! Block Parameters: Sum4

Sum

Add or subtract inputs. Specify one of the following:

a) string containing + or - far each input port, | for spacer between ports [e.g. ++-1++]
b) zcalar »=1. & value > 1 zums allinputs; 1 zums elements of a single input wector

|

[v Fequire all inputs to have same data type

I ET

Output data type mode: | Same az first input

Fiound integer calculations toward: | Floor

KAQEN

[v Saturate on integer overflow

(1] Cancel Help Apply

Sekil 2.104.d Kisi ayirma projesine uygun ‘Add’ blok ayarlariin yapilmasi
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i
Edit

yirm

Yisw  Simulation  Format  Tools  Help

REE T ®

EEX

Ready

D SHE| sBR | afi [oma = EHES
@J Compare Signal From
To Gonsmnt 1 VA i Delay &
rom Wave
Divica Comelation 1 Buffer 1
Reftonal Switoh 1
Operator 1
Delay 1 Lagical
Constant 1 Operator 1
bemak_k Feltional
Opertor 2
Signal From -1 merhabatath
Workspace 1 I val >
eTeRRes E Signal From
Delay 5
Workspace 5
Masimum 5 Dompers
Buffer 2 To Gonstmnt 2
Delay 2 Felational Swith 2
g Operator 3
» :
» Logical
Sigrral From %
el 1 » Opemtar 2
[0} Refational
Operator 4 memhababurcu
Conelation & Frodustz
Bifens Signal From Doy &
Workspace &
Delay 3
Corstarnt2
Sigrl From
Wiorkspare 3 Relzional
Operatar
Logical

Feltioral
Operator &

Operator 3

FixedstepDiscrete

100%

Sekil 2.105 Matlab Simulink simiilasyonuna ‘Add’ blogunun yerlestirilmesi

‘Add’ blogunun baglantilarin boliim 2.2.1.5°de anlatildig: gibi baglanabilir. ( Sekil 2.106 ) .

File Edit View Simulstion Faormat Tools Help
OEEE < [ Nomal b [ & j
= =2 ormal || 55 &) B
. L L W -5
XCORR . IVaJ—h — I\Ja] Lol 2
Product 1 T——
F"DD“;:::"E Gomelation 1 Madmum 1 Batier 1 Masdmurm 4 To Gonstant 1
> AND
AR Felational
Cperator 1
I Delay 1 S
Intager Delay Operator 1
merababemak, H leeai B
n Felatonal
Signal From Int=ger Delay 4
Workapace 4 & 2 Oparator 2
Signal Fram
Wiorks) 1
orkspace . == Switeh 1
¥OORR — I Wal —iw - I val 1
S =5
Comelation 2 Mazdmum 2 Euffar 2 Madmum 3 Compare
To Constant 2
-
= AND —
>
Refaional Rl
Cpermator 3 [
Logical 1 ol
merhabatath Eiteimtird »
Signal Fi Switch 2
fatih_k ignal From Integer Delay 5 Relatonal = ok
wiorkspace 5 Operator 4
Sigral Fram
Warkspase 2 - =
HKOORF — I\.raj—h ™ val =
-
Comelaion 3 Mawimum 3 e Moo | Produsts o
To Constant 3
» 7 AND L
Integer Delay 3 Constant 3 - >|—'_|
Relational Saiteh 2
Cperator 5
Logical
rartababurey ;15001
Signal From ‘ e Spersiond
Workspace 3 Signal From Integer Delay § Relaional
Workspace 6 Operar §
Feeady 100%: FixedStepDiscrete
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Sekil 2.106 Simiilasyonda ‘Add’ blok baglantilarinin gergeklestirilmesi
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2.3.11.2 Simiilink Modeline Hoparlor Blogunun Yerlestirilmesi

Son blok olarak kullaniciya sesli yanit verilmesi i¢in hoparlor blogunun baglanmasi gerekir. Bu
islem Matlab Simulink’te ‘To Wave Device’ blogu kullanilir. ‘To Wave Device’ blogunun
simiilasyon modeline yerlestirilmesi i¢in ‘Library Browser’ yardimiyla Signal Processing
Blockset > Platform Specific (I/O) > Windows (WIN32) sekmesinden ‘To Wave Device’
simgesi bulunur ( Sekil 2.107 ) .

[ Simulink Library Browser
File Edit Yew Help

O =& 42 #h |add

To Wave Device: "Wiites data samples to a standard Windows audia device inreal time. I audia glitches ocour, increase Initial output delay (for
glitches at startup) or Queue duration. Double- and single-precigion and int16 input data types are plaped uzing 18 bit samples; uintd data iz played using 8-
bit samples.

Only for uze with 32-bit Windows platformns [wiM32).

+ EJ Fuzzy Logic Toolbox bd @} .
B Link for Modelsim
- B Model Predictive Control Toolbox
B B Meural Metwork Blockset
- I RF Blockset
B Real-Time Windows Target
1+ §| Real-Time Workshop
B B Real-Time Workshop Embedded Code
H §| Repork Generator
u Signal Processing Blockset )
2+ DSF Sinks
y DSP Sources
+- 2 Estimation
- 2+ Filtering
[ 2 Math Functions
(=L Flatform Specific [0 )
(& Windows (WI32) )
2+ Quantizers
- 2+ Signal Management
! &I Signal Operations
3] Statistics
- 23] Transforms
- Bl SimMechanics
B B SimPowerSystems
+ §| Simulink Contral Design
- @ simulink Extras
+
=

From Wave Device

va| From W ave File

audiowav | To'Wave File

- gl simulink Parameter Estimation

- B Simulink Response Optimization b
< |

Ready

Sekil 2.107 Matlab Simulink Library Browser’dan ‘To Wave Device’ blogunun bulunmasi

Blok boliim 2.2.1.3de anlatildig1 gibi modele tasinir. ‘“To Wave Device’ blogu i¢in herhangi bir
parametrenin degistirilmesine gerek yoktur.
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ayirma

Integer Delay 1

Signal From
Workspase 1

Irteger Delay 2

fath

Sigral From
Workspaes 2

Integer Delay 3

Sigral From
Workspace 4

Fie Edt Yiew Simulstion Format Tosls Help
DEeEdS L > 4 Nemdl v DR BE S REBE @
lIJ Pradust 1
From e Gomelation 1
Device

Felational
Operatar 1

Relaional
Operator 2

Lagical
Operator 1

Comelation 2

Comelaion3 M

Mavimom 2

Signal From
Warkspace 5

imum &

Masimom 5

Integer Dalay §

Relional
Operator 3

Flatonal
Operator 4

Logical

Operator 2

Praduct 3

Felatonal
Operator 5

Logical
Operator 3

Sigral Fram
Workspace 3 Signal From Integer Delay & Felatonal
Werkepace & Operaor 5

Ready 100% FixedstepDiscrete

Sekil 2.108 Matlab Simulink simiilasyonuna ‘To Wave Device’ bloklarinin yerlestirilmesi

‘To Wave Device’ blogunun baglantilarin bolim 2.2.1.5’de anlatildig gibi yapilir ( Sekil 2.109 )

EE

Integer Delay 1

Sigral From
Workspase 1

Integer Delay 2

fatin_k

Sigral From
Workspace 2

Integer Delay 3

Sigreal From
Workspace 3

Ready

Comslation 2

Comelation 3

Sigral From
Workspase 4

File Edt Wiew Simulation Format Tooks  Help

0DEeEE »ou homa -l Hig RS0 RERE @
From wae Comelaton 1 Madmum 1
Device:

Relaional
Operator 1

Felational
Opertar2

Logical
Operator 1

Mairum 2

Signal From

Maimum 3

marhababurcy

Sigral From
Workspace &

Masdmor 5

Conetant 3

Int=ger Delay 5

Integer Delay §

Relational
Opemtor 3

Relatonal
Operator 4

Logical
Operator 2

Froduct 3

To Consant 3

Relational
Opemtor 5

Relatonal
Operator &

|100%

Logica
Operator 3

FirxedstepDiscrete

Sekil 2.109 Simiilasyonda ‘To Wave Device’ blok baglantisinin gerceklestirilmesi
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Simiilink modeli hoparlériin yerlestirilmesiyle tamamlanmistir ( Sekil 2.110 ) .

[5] kisi_ayirma
File Edit Wiew Simulation Format Tools Help

EBX

Device

Intzger Delay 1

Constant 1

DS ' oo Nomal -] g B & REE I ®
\!J
Product 1
Emm:ave, Gomelation 1 Madmum 1 Waimum 4

merhababermak, H

-18001
z
Int=ger Delay 4

Fielatonal
Operator 1

Felatonal

Logical
Operator 1

Signal F
"V‘fr::'spmr;md e d
Signal From
Workspare 1 :
» ] Swdtch 1
HGORR I val I val
Camelaton 2 Madmom 2 e Madmum 5 e
To Constant 2
FRelmtonal i
Cperator 3 -
Integer Delay 2 - Logical - s
merhabatath SAs0a = Operator 2 v
Swdteh 2 3 f }
fath_k Sigral Fram Integer Delay 5 Relatonal -+
Kot Workspace 5 Operator 4
- To Wiave
Signal From feield
Wiorkspace 2 » —
HCORR I wval ] I\fa]
Comelaton 3 Mapdmom 3 R Medmom B | Prodost3
Integer Dalay 3 Censtant 3
Relational Swdteh 3
Operator 5
Logical
merhababurou ;16001
Signal Fram ‘ 2 Opermtor 3
Workspase 3 Signal From Integer Delay 5 Feltional
Worepase o Operator §
Ready 100%: FixedStepDiscrete

Sekil 2.110 Simiilasyon modelinin son hali

2.3.12 Simiilasyon Sonucunun Goézlemlenmesi

Projemizde kisi ayirt etme amaciyla ‘merhaba’ sesine karsilik ‘merhaba (kisi adi)’ cevabi
beklenmektedir. Bu amag¢ dogrultusunda sekil 2.110°daki simiilasyon modeli hazirlanmistir.

Simiilasyon calistirildiginda, mikrofondan ilk 2 saniye i¢in ‘ Berrak ’,  Fatih > yada ¢ Burcu ’
kisilerine ait © merhaba ’* sozciigiine karsilik sdyleyen kisiye bagli olarak ¢ merhaba Berrak ’ ,

merhaba Fatih °, ‘ merhaba Burcu ’ sozciikleri duyulmaktadir.
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2.4 C 6713 DSK Kartinin Tanitilmasi

C 6713 DSK kart1 genel olarak ger¢ek zamanli sinyal isleme uygulamalari i¢in kullanilir.
Ekonomiklik ve uygulama kolaylig1 konusunda sagladig1 avantajlar nedeniyle tercih sebebidir.
DSK C 6713 kart1 16 MB SDRAM, 256 kB flash memory elemanini iizerinde bulundurmaktadir.
Giris ve ¢ikislar i¢in, mikrofon girigi ( MIC IN ), line girisi ( LINE IN ), line ¢ikis1 (LINE OUT),
ve kulaklik ¢ikisi ( HEADPHONE ) bulunmaktadir. Kullandig1 frekans 255 MHz.’dir ( Sekil
2.111).

C 6713 DSK kitinin ¢alismasi i¢in kurulum CDsinde bulunan 6713 Diagnostics Utility ve Code
Composer Studio V2 (CCS) programlarmnin kurulmasi gereklidir. 6713 Diagnostics Utility
programi DSK seti ve bilgisayar baglantisinin dogrulugunu kontrol eder, Code Composer Studio
programi ise farkli programlama dillerinde (Matlab Simiilink, C, C++) olusturulmus kodlar
assembler koduna cevrilerek C 6713 DSK kiti tarafindan okunmasini saglar.

DSK

Line In Headphone
MicIn | Lineloutl

TUSIZ2@CE416 DS

Power use DIP LEDs Reset Config External
Jack Port Switches Switch Switch JTAG

Sekil 2.111 DSK C 6713 kartinin goriiniisii

DSK
L1
= B e — Ex
1B E McBSPs | EMIFA | S—
AlC23 - § EMIFB:
Codec oo i i E }9 j ™ E
" 1 T A | M
S T | |9 | S Z s
R JTAG DSP = @
Voltage M 5 = 2] o
Reg i B
- Embedded . ~ Peripheral Ex
: %ﬁg ey
& ) Ext. Bk (LED ] [DIPF ]
E g JTAG e 0123 0123

Sekil 2.112 DSK C 6713 kartinin diyagram goriniisii
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24.1 C 6713 DSK Kart Baglantilarinin Kontrol Edilmesi

C 6713 kart baglantilar1 yapilir ve masa tistiindeki yeni kurulan ‘6713 DSK Diagnotics’ programi
acilir ( Sekil 2.113) .

[So] 6713D5K Diagnostics =13
General lAdvanced]
Overall Diagrostic Test Diagriostic Status: About
i@ Emulation Diagnostics
DSK:

i@ DS5SP Diagnostics Stap
5 E e Companett | W alue |

wtemal Memery Litity Rervision 112 Reset Ernu
@ Flash Diagnostics
@ Codec Diagnostics Feset DSE
@ LED Diagnostics
i@ Dip Swt Diagnostics Save As

Help |

Diagnostic Resultz

Sekil 2.113 DSK C 6713 kart baglant1 testinin baslamasi

Programda ‘Start’ tusuna basilarak test baslatilir. Test sonucunda baglantilar dogruysa biitiin
ledlerin yesile donmesi beklenir ( Sekil 2.114 ) .
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6713DSK Diagnostics

General l Advanced |

LED Diagriostics

. . About
Overall Diagnostic Test Diagrostic Status: ﬁ
i@ Emulation Diagrostics DSK: ot
i@ DSP Diagnostics P
o R i Component | Yalue |
e i Utility Frevision 112 Reseat Emu
i@ Flash Diagnostics
i@ Codec Diagnostics Reset DSE
@
s _Saveds |

Dip Swt Diagrostics Saveds

Help

Diagnostic Results

Starting diagnostic test suite.
--» Running USE diagnostics.
--» Running emulator diagnostics.
--» Running D5P diagnostics.

Sekil 2.114 DSK C 6713 kart baglantilarinin test edilmesi

Test tamamlandiginda, biitlin ledler yesile donmiistiir ve ‘diagnostic status’ penceresinde testin
istenilen gibi tamamlandigini yani baglantilarin dogru oldugunu gosteren ‘PASS’ yazis1 gozlenir
(Sekil 2.115) .

[S0] 6713DSK Diagnostics

General ] Advanced ]

. . About
Overall Diagnostic Test Diagnestic Status: $
@ USB Diagnostics Start
@ Emulation Diagnostics
DSk
i@  DSP Diagnostics S
Component | Walue |
2 Bt e Utility R evizion 112 Reset Emu
i@  Flazh Diagnostics Board Version 2
@ Codec Diagnostics EPLD Version 2 Reset DSK
@ LED Diagnostics
@ Dip Swt Diagnostics Save fs
Help |

Diagnostic Results

Starting diagnostic test suite.

--+ Running USE diagnostics.

--» Running emulatar diagnostics.

--» Running DSP diagnostics.

-+ Running external memary diagnostics.
--» Running Flazh diagnostics.

-+ Aunning codec diagnastics.

--» Running LED diagnostics.

-+ Running DIP switch diagnostics.
Stopping diagnostic suite.

Sekil 2.115 DSK C 6713 kart baglantilar1 testinin tamamlanmasi

Baglantilarin dogrulugu test edildikten sonra artik kart program yiiklenmeye hazirdir. Burada
dikkat edilmesi gereken nokta kart baglantilarinin test edilmesi sirasinda Matlab programi kapali
olmalidir. Aksi takdirde kart - bilgisayar baglantis1 yapilamamaktadir.
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2.5 Code Composer Studio Programimin Tanitilmasi

Code Composer Studio programi Matlab Simulink’te blok diyagrami olarak olusturdugumuz
algoritmanin kart tarafindan taninmasi i¢in assembler dile ¢evirecek programdir.

Istenilen algoritma Code Composer Studio progranu araciligiyla kartin isleyebilecegi assembler
diline ¢evrilmeden 6nce Matlab ortaminda yazilan programda bazi degisiklikler yapilmalidir. Bu
degisikler Matlab Simulink ortaminda C 6713 kartina ait bloklar kullanilarak yapilir. C 6713 i¢in
uygun Matlab Simulink bloklar1 Embedded Target fot TI C6000 DSP > C6713 DSK Board
Support sekmesi izlenerek bulunur ve bolim 2.2.1.3°de anlatildig1 gibi modele taginir ( Sekil
2.116).

[ simulink Library Browser
Fle Edit View Help

O 40 d |

ADC: Configures the AICZ3 codec and the TS 32006713 peripherals 1o output a stream of data collected from the analog jacks on the CE713 DSP
Starker Kit board.

During simulation, this block simply outputs zeros.
- W Communications Elockset N Line In
3 cerizosk | ADC
B Contral System Toobox s
- Wbl Dials & Gauges Blockset =
- gl Embedded Target for Infineon C166@ Micracontrollers DAC

- Wbl Embedded Target for Motorola® HC12

- Nl Embedded Target for Motorola® MPCSSS LED

/- Wbl Embedded Target for OSEKVDY
) Embedded Target for TI C2000 DSP
{—' % Ernbedded Target for T CA000 DSP ] .
3| CA000 DSF Core Support Switch
& 2| CE000 Target Preferences A e
*| C6Zx DSP Library
] Ce416 DSK Board Support

| Cox D3P Library
*| C6701 E¥M Board Support

| Reset

| RTDX Instrumentation
| TMDX326040 Support
- Wl Fuzzy Logic Toolbox
W Link for Modelsin
41 Tl Modsl Predictive Control Toolbox
- Wbl Meural Matwark Blocksst
- Wbl RF Blockset
W Real-Time Windows Targst
- Wbl Reak-Time Workshop
=1 Wbl Reak-Time Workshop Embedded Coder
i| Report Generakor

- W sianal Processing Blockset 2
Sekil 2.116 Matlab Simulink Library Browser’dan DSK C 6713 i¢in uygun Simulink bloklarinin
bulunmasi

Bu bloklar;

e ADC blogu, line in ve mic in seklinde kullanilarak giris isaretinin karta aktarilmasi
amaciyla kullanilir.

e DAC blogu, line out ve headphone seklinde ¢ikis isaretinin alinmasi amaciyla kullanilir.
e LED, C 6713 DSK kart1 lizerinde bulunan dort ledin kontrolii amaciyla kullanilir.

e RESET, kartin resetlenmesi amactyla kullanilir.

e SWITCH, C 6713 DSK kart iizerindeki switchlerin kontrolii i¢in kullanilir.
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2.6 Tasarlanan Algoritmanin Code Composer Studio Aracihigiyla C 6713 DSK Setine
Aktarilmasi

Matlab Simulink programinda yazilan algoritmanin ¢alismast i¢in oncelikle programda uygun
degisiklikler yapilmaldir. Bu degisiklikler kullanilan kartin 6zelliklerine gore bloklarin adapte
edilmesidir. Ayrica programin ¢aligsabilmesi i¢in boliim 2.2°de anlatilan islemler yapilmalidir. Bu
programlarla hazirlanan algoritma i¢in anahtar sesler ve iizerinde yapilmasi gereken islemler
gerceklestirilmistir. Gerekli olan islemler yapildiktan sonra algoritmanin C 6713 kartina uygun
hale gelebilmesi icin gerekli degisimler yapilmalidir. Bu amagla 6ncelikle hazirlanan blok
diyagrami kopyalanarak yapilacak degisiklikler kaydedilir. Projemizde bu islem igin
‘kisi_ayirma_C6713.mdl’ modeli olusturulmustur. Burada 6nemli olan bir baska nokta da karta
atilacak simiilasyon dosyas1 mutlaka C: > MATLAB7 > work klasorii altinda olmalidir. ( Sekil
2.117 ) . C: > MATLAB7 > work klasorii iginde olugturulmus bir klasorde olmasi durumunda
bile Code Composer Studio programi C 6713 DSK kiti i¢in gerekli dosyalar1 bulamamaktadir.

+): MATLAB
File Edit Yiew Debug Deskbop Window Help
O & 8@ o o 8| 2 [ fcurentDirestory: | cimaTLAETwark | ¥ ..
Shorteuts (2] How to Add  [#] Wuhat's Newr
Current Directory - C:\MATLAB7work

s B >
Al Files - i File Type
T T
| 1 hitirme_gdewi.rar RAR File &
it ses_kaydi mal Iadel
i s2s_dosyasindan_matrise_cikis. mdl Model
i ses_dosyasindan_matrise. mdl Model
i kisi_ayirma_prajesi. mdl Madel
ik ma 5713 mdl hodel
[ kisi_ayirma. mdl Iadel
78 matris_kesme.m M-file v
< | >
- A X

RS || oo ]
e ] ——— | — (s

herrak_k <1000x1 doubl... 1000x1 |
A burcu_k <1000x1 doubl... 10001 [
[ fatih_k =1000%1 doubl.. 1000x1
A methababerrak  <16002¢71 dou... 16002x1
[ merhababurcy  <16002x1 dou..  16002x1
M3 methabafatin <16002x7 dou... 16002x1
FH berrak <B001x1 doubl... B001x1 |
H burcu <8001%1 doubl... 80011 b |
Al & |
4 start

Sekil 2.117 ‘kisi_ayirma C6713.mdl’ modelinin olusturulmasi

Hazirladigimiz programda degistirilmesi gereken bloklar mikrofon ve hoparlordiir. Ciinki
hazirlanan simiilinkte mikrofon ve hoparlér bilgisayarda simiilasyon yapmaya uygun olan
Windows mikrofonu ve hoparldriidiir. Simdi ise C 6713 karti i¢in uygun mikrofon ve hoparlor
kullanilmalidir. Bu islem i¢in boliim 2.5’deki basamaklar uygulanarak ADC blogu mikrofon
blogunun yerine, DAC blogu hoparlor blogu yerine yerlestirilmelidir. Parametre ayarlart igin
DAC blogunda higbir degisiklik yapmak gerekmemektedir. ADC blogunda ise kartin girisi
olarak mikrofondan veri alinacagi igin girisi mic in olarak degistirmek, kuvvetlendirme yapmak
ve stereo 0zelligini kaldirmak, ¢ikis verisini karttaki headphone ¢ikisindan duyabilmek i¢in ¢ikis
veri tipini double olarak degistirmek ve cikistaki pencere sayisini projemizde daha Once
kaydedilen seslerle ayni olmasi i¢in 1001 olarak degistirmek gerekir ( Sekil 2.118 ) .
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5] Block Parameters: ADC1

CEF13DSK ADC [mask) [link]

Canfigures the AICZ3 codec and the TS 320CE713 peripherals to output a stream of
data collected from the analog jacks on the CE713 DSP Starter Kit board.

During simulation, this block simply outputs zernos.

Parameters

[4DC source: [N -
[~ +20 dB Mic gain boost
v Sterso]

S ample rate: | 8 kHz

lﬁutput data type: | S inale

=l
“word length: | 16-tit =l
M |
=

Scaling: | Nomalize

Samples per frame:

[54

Ok | LCancel | Help | Apply |
Sekil 2.118.a Standart ‘ADC’ blok ayarlar1

=] Block Parameters: ADC

CEF13DSK ADC [mask) [link)

Configures the AICZ3 codec and the TS 32006713 peripherals to output a stream of
data collected from the analog jacks on the CE713 DSP Starter Kit board.

During simulation, this block simply outputs zeros.

Parameters

ADE source: =

v +20 dB Mic gain boost
[ Sterea

Sample rate: | 8 kHz

“wiord length: | 16-bit

Output data ype: | Dauble

Lol Lef L] Lo

Scaling: | Mormalize

Samples per frame:
[1001

Ok | LCancel | Help | Apply |
Sekil 2.118.b Kisi ayirma projesine uygun ‘ADC’ blok ayarlarinin yapilmasi
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C 6713 kartindan giris almak i¢in ‘mic in’girisine mikrofon, ¢ikis almak i¢in ‘headphone’
girigine kulaklik yada hoparlér baglanmalidir.

) kisi_ayirma_C6713
Flle Edt VYiew Simulation Format Tools Help

DeEd&E &B = 4 4 Nomal -] CF g [ 8 REB &

Mic In
CE713 DS 1
ADG
A0C
Butfer 1
Consant 1 Fielational
Operator 1
; — Lagical
=
rEARr e merhababerak 8001 e
Ficlatiorial
berrak_k Signal From Integer Dlelay 4
Workepase 4 Operator 2
Signal From
Workspace 1 ey
B I
Gomelaton 2 Wasimum 2 e Masimum 5 W oo
To Corstant 2
Relational Rald
. 1 merhabafatih Cpermmr 3
Integer Delay > Lagical h 3
Sigral Frorm Intzger Delay 5 = Operator 2 CE713 DSk
Workspane 5 w2 DAG
fath_k Ficlational -+
Operator 4 TAG

Signal From
Workspace 2 > il
HGORR I wal

Comelation 3 Maimum 3 Bufier 3

Gompare
To Gonstant

Integer Delay 3
Fislational Switeh 3

Cperatr 5

Lagical
Sigral From ‘ eebebuizy w0001 Opemtor3

Workspace 3 Signal From Integer Delay Felational

Workspace £ Opermtor
Ready 100% FixedstepDiscrete

Sekil 2.119 C 6713 kartina yiiklenecek programin diizenlenmesi

Matlab Simulinkte hazirlanan projemizin karta aktarilmasi i¢in simulink modeli agilir ve model
penceresi lizerinden Tools > Real Time Workshop sekmesinden ‘Build Model’ segilerek
hazirlanan blok diyagraminin Code Composer Studio programina aktarilmasi saglanir ( Sekil

2.120).
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DS &80

Signal From
Wirkspace 1

File Edit View Simulation Format SEsc

Simulink Debugger ...
Fixed-Paink Settings. ..

[ Pmpe WEE - ®

Maodel Advisor..,

Lookup Table Editor...
Dats Class Designet. ..
Bus Editor...

Madmum 1
Profiler

Coverage Settings.. .

Signal & Scope Manager ..

=

Euffer 1

Mairum 4

Gongmnt 1

External Mode Contral Panel...

Control Design 3
Parameter Estimation. ..

Integer Dalay 4

Product 1

Feltoral
Operator 1

Feltoral
Operator 2

Logical
Operator 1

Report Generator.,.

IVaJ

Gomelaton Wasimom 2 Soez Mmimum S
A merhabafath
Int=ger Delay
Signal From Integer Delay 5
Workspace 5
fatih_k
Signal From
Workspace 2 » -
HOORR I wal
Comelaton Masimum 3 o3 Wasdimum &
Integer Dielay 3 Constant 3
merhababurey 76003
Signal Fram
Workspace 3 Signal From Integer Delay 6
Wiarkspace 6

Relatonal
Operator 3
>

Reltonal
Operator 4

Logical
Operator 2

Product 3

Compare
To Constant 3

Fislatonal
Cperator 5

Fislatonal
Cperator §

Opermtar 3

Switsh 3
Lagical

(Generate RTW code

100%

FizedStepDiscrete

Sekil 2.120 Matlab’de ‘Build Model” segilmesi

‘Build Model’ segildiginde Matlab’de yazilan programa uygun C kodlari
baslanmistir ( Sekil 2.121 ) .

olusturulmaya

mam

File

code into build directory: C:\MATLAB7\workikisi_ayirma C6713 co000_rtw
'kisi_ayirma C6713/Switch 1!
‘kizi_awirma CE713/8witch 2
'kisi ayirma C6713/%witch 3°
iz no board and processor specified in

port 3 of
porc 3 of
porc 3 of

to Code Composer Studio(R)...

is not connected.
iz not connected.
iz not connected.

the model; MATLAE Link for Code Composer Studio will use

Edit Debug Desktop Window Help
D & B o |8l | % curentorectory [cmatLagrwork
Shorteuts [2] How to add (2] What's Mew
) n X
### Generating
File Type = | Losthogi | [Parning: Toput
A merhaba_burcu.wav WAV File 3T-May- | fParning: Inpuc
[:] merhaba_berrak wav WA File 31-May-, |[Varning: Input
VYAV File 31-May- '::;“;::m:*t‘:;;
WAY File 03-Jun-2 s
[i] berrak. wav WAY File 03-Jun-2
hitirrne_ddevi.rar RAR File 03-Jun-2
[ ces_ kaydi madl Ilodel 03-Jun-2
B ses_dosyasindar_matrise_cikis mdl hodel 01-dun-2
[ ses_dosyasindan_matrise. mell hodel 01-Jun-2
[l kisi_ayirma_projesi.mel hodel F1-hay-.
[ kisi_ayirma_CB713.mdl Model 05-Jun2
[ kisi_ayirma.mdl Model 03-Jun-2 o
< 3
Yorkspace A X
PSS ||l steokese ]
Mare: J Walus I Size | Bytes ] Class
herrak_k <1000x1 doubl... 1000x1 §000 double
A burcu_k <1000x1 douhl... 1000x1 8000 double
FH fatih_k <1000x1 doubl... 1000x1 8000 doukle
A merababerrak  <16002x71 dou... 1600221 128016 doukle
A mermababurcy <1B002%71 dou . 1E0021 128016 double
I rmerhabafatin <16002x1 dou... 1600221 126016 double
I fs_afur 16000 1x1 8 double
FH «_afur «3000x1 doubl... 3000x1 24000 double
FH berrak <8001%1 doubl... B001x1 B4005 double
A burcu <8001x1 douhl... 8001x1 B4005 double
R fatih <8001x1 doubl.. 8007x1 B4005 double
< | ¥ |&

4\ start

Sekil 2.121 Matlab’de C kodlarinin olusturulmast
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Bu islem devam ederken Code Composer Studio programi kendiliginden agilir ve
‘kisi_ayirma_C6713.pjt” dosyasinin olustugu goriiliir ( Sekil 2.122) .

# JIC6713 DSKICPU_1 - C67xx - Code Composer Studio *C6713 DSK Tools
Edit “iew Project Debug Profiler GEL Option Tools PBC DSPIBIOS ‘Window Help

Bk BB~ Sl & BRG] S| G EE( AR A6
[kisi_spima_C6713pk ]| Custom_iw/ Sl e Ees o H| D %
Rl 6 EBMEHEL 2928250

_{.} ? Files

i (L] GEL Files

=423 Projects

{3 {£ 5 kisi_ayirma_C6713.0%¢ (Custom_Mw) )
©

o

<]

EEEEIEELE

" D File View | A#Bookmarks |

CPU HALTED: [ [ T
Sekil 2.122 Code Composer Studio’da .pjt dosyasinin olugmasi

Code Composer Studio programinda ‘kisi ayirma C6713.pjt" dosyaninin olusmasi sirasinda
Matlab’te C dosyalarinin olusturulmasini bittiginde program bir hata vermektedir. Ancak bizim
karta ytlikleyecegimiz programi ve programin ¢aligmasini etkilememektedir. Bu hata kullanilan
bilgisayardaki bazi eksik dosyalar nedeniyle karsimiza ¢ikmaktadir ( Sekil 2.123 ) .
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=) kisi_ayirma_C6713

View  Font Size

Message

ed by | Sumimary
" WEuild Error Etror using === M makertw rnake_twError uging === ...
@ Model error  Kisi_ayirma... Simulink Error building Real-Time Workshop target for block diagram ...

| & Kisi_ayirma_c6713
Iirror using ==> RTW.makertw.make rtw

rror using ==> rtw\privatelissue_ inv comp env_wal error
Inwalid setting for enwviromment wvariahle M5DewDir or DevEnwDir.
The setting is: '!

Tou can werify the setting by checking for the existence of:

FMSDevwDirsh. .\ woibinyvowvars3Z.bat [for Visual C/C++ 5.0)
EMEDewDirsy. . Y. . Avoc98vbin\vovars3zZ. bat [for Visual C/C++ 6.0)
(DevEnvDirsy. . \tools\vsvars3iZ.bat (for Visual C/C+H 7.00

You must define M3DevDir or DevEnvwDir to be:

get $MSDevDir%=<VisualRoot:)sharedide (for Wisual C/CH 5.0)
set $MEDevDir%=<VisualRoot:'\common'msdev?8 (for Visual C/CH 6.0)
set DevEnvDirs=<VisualRoot>common7?4ide [for Visual C/C+ 7.0)

This error may be due to an invalid preference file:
C:hDocuments and Settingsiburcu kurilhdpplication
DatayMathWorks'MATLAE\R1d\mexopts.bat

Please run "mex -setup” at the MATLAB prompt to correct

[ Open ]’ Help ]’ Close ]

Sekil 2.123 Matlab’de hatanin gézlemlenmesi

Artik Code Composer Studio programinin kullanacagi C dosyalar1 hazirdir. Ancak bu kodlarin
kart tarafindan taninmasi i¢in assembler koda ¢evrilmesi gerekir. Bunun i¢in Code Composer
Studio programindan Project sekmesinden Build secilir ( Sekil 2.124 ) .
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DSKICP 67xx - Code Composer Studio ‘C6713 DSK Tas A=

File Edit ‘Wiew Debug Profiler GEL Option Tools PEC DSP/EIOS Window Help
B || e 00 SlA%hWm(Iw|[se|aa|EE[ 4046
pen..
Kis_ayima_C671  Add Files to Project... o S0 BN R
Save
5| dr Close W% & T
2 Use External Makefil, .
DA vt
» ]
o =P Source Control 3
(¥ 2 n_MW)
) Cannpie File
Build
Rebuid Al
Stop Build
Buld Clean
Configurations. .
Buld Options. ..

File Specific Options...
Function Level Options. .

Project Dependencies. ..

Show Project Dependencies
Show File Dependencies

Scan Al File Dependencies
Reecent Project Flles »

EEEEIEECEEIE

" D) File iew | #Bookmarks

(CPU HALTED [ Builds the project incrementaly nUM A

I
Sekil 2.124 Code Composer Studio’da ‘Build’ secilmesi

‘Build’ seg¢ildiginde Matlab kodlarindan uygun C kodlarma c¢evrilmis olan program, C
kodlarindan kartin okuyabilecegi assembler diline ¢evrilir. Build islemi bittiginde kart i¢in uygun
proje olusturulmustur ( Sekil 2.125) .

# JC6713 DSKICPU_1 - C67xx - Code Composer Studio 'C6713 DSK Tools
Edt View Project Debug Profilr GEL Option Tools PBC DSP[EIOS Window Help

BEH| & BB 0 = -|ﬁ"&"ﬁa%\ék‘?|GE*Eln?Eﬁ#ElEEl/‘%%&\f
[kisi_ayima_CE713pt = || Custom_tw SllEeEss D R B R
Bl AEBEHEL ©0En ot o

| [T ries
A [ GEL files
=43 Profects

o & kisi_ayirma_C6713.pjt (Custom_Mw)

o

»

8

(]

&

=

F3

i

&
|| " D)Fils View [#Bookmarks

Fuild Complete, —I

0 Errors, 0 Warnings, 0 Remarks.

ATATE T Buikd / e ﬂj

CPU HALTED [ For Help, press F1 [ om | [ A

[
Sekil 2.125 Code Composer Studio’da assembler kodlarinin iiretilmesi
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Bir programin karta yiiklenebilmesi i¢in .pjt ve .out uzantili dosyalarin olusmus olmas1 gerekir.

Projemizde .pjt dosyast Matlab {izerinden C dosyalar1 olusturuldugunda elde edilmisti.

.out

dosyas1 da Code Composer Studio lizerinden assembler program iiretildiginde elde edildi. Ancak
bu dosyanin karta yiiklenebilmesi i¢in ‘Projects’ klasoriine tasinmasi gerekir. Bunun i¢in File
sekmesinden ‘Load Program’ secilir ( Sekil 2.126 ) .

# IC6713 DSK/CPU_1 - C67xx - Code Composer Studio ‘C6713 DSK Tools

[N Edit View Project Debug Profler GEL Option Tools PBC DSP/EIOS Window Help

New

Save
Save
Save

Open...
Close

o

'Eesll CllAwwmla@w[deesluae

Ctrks

o S| GEaE 08 2R

. E 4| eSS E

Al

Load

Load

Reelnad Program

Reload Symbols
Unload Symbols »

Program. ..

Symbals ¥ §713.pit (Custom_Mw)
»

Load
Data

Workspace 3
File 1/0...

GEL...

Print

Print. ..

Cerl+P
Preview

Recent Source Files
Recenit Workspaces
Recent: Program Files
Recent: Symbols
Recent: GEL Files

Launch Setup

Exit

marks ]

e

Euild Completes,
0 Errors, 0 Warnings, 0 Remarks.
AT Buita £ 1K
CPU HALTED Load 2 program onto CPU target [ om |

Sekil 2. 126 Code Composer Studio’da ‘Load Program’ secilmesi

‘Load Program’ secildikten sonra .out dosyasi bulunur ( Sekil 2.127 ) .

#IC6T13 DSKICPU_1 - C67xx -

g Profiler GEL Gptio

Code Composer Studio 'C6713 DSK Togls

Window  Help

HE =

|isi_aima_CE713.pit

|| Custom_Mw

_vjh%f‘_‘léiél'@lﬂl‘z“%|

Blor |0 ERMEHEL s dHaE Q|

| [F Fies

T (L1 GEL Files

o= ‘23 Projects Load Program

i ® 25 kisi_ayirma_C6713.pjt (Custom_MW)

™ Konum: | 3 kisi_ayima_C6713_c6000_rtw
»

ki)

#

&

&

&

Dosyaadt  kisi_ayima_C6713.0ut

=

& Dospatiii — [*.out

2

&

[ File View | #Bookmarks
Build Complete,
0 Errors, 0 Warnings, 0 Remarks.

T Buila lell »f
CPUIHALTED I For Help, press F1 M Y

Sekil 2. 127 Code Composer Studio’da .out dosyasinin seg¢ilmesi
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Artik .pjt ve .out dosyasi Code Composer Studio programina eklenmistir ve program kartta
calistirilabilir ( Sekil 2.128 ) .

# IC6713 DSK/CPU_1
File Edit Wiew Project

- C67xx - Code Composer Studio "C6713 D5K Tools

Debug Profiler GEL Opbion Tools PEC DSPIBIOS ‘Window Help

Q@m0 0 o S| & G [ E 2

| EEAS AL 6

[kisi_apima_CB713p) ]| Custom_bw B == IELE |
Ble | 0BmEREL | BEES 000
AN El\es &1 Disassembly (=03
o GEL files =S
& EaFm]E(ts poooooog
i 5 kisi_ayirma_C6713.pjt (Custom_Mw) 8012AC38 00000000
™ 8012AC3C 00000000
= 8012AC40
& ® 501zAC40 00000212

g012ac44 D000OBCZ
o B012AC48 DZ0003A2
{¥] G012Ac4c 00004000
3‘ RN12aren N74NMNN2 40

3 94
b
&
izl
&
[ File View | ®#Bookmarks
=]
Build Complete,
0 Errors, 0 Warnings, 0 Remarks.

AT Buit Jl« »
CPU HALTED [ [ For Help, press FL [ um 1 A

Sekil 2.128 Programin kartta ¢alistirilmaya hazir hale gelmesi

Programin kartta calistirilmasi i¢in Debug sekmesinden ‘Run’ komutu secilir ( Sekil 2.129 ) .

File Edt iiew Project Profler GEL Option Tools PEC DSPEIOS Window Help
B | p B g Breseonts. I Sl E R RSN e EE( AR RA|
Prabe Points...
|Kisi_ayima_CE713.pit StepTntn - E
Step Cver FL0
B e ‘ o & Step Cut Shift 7
® Files Ll =
o [Faans Halt Shift 5
o |FE s :""":te F12
{¥ - kisi_a Laliuc)
2 & i Run ta Cursor Cirl F10 00000000
& e 8012ZAC3E 00000000
7 Multiple Operation. .. Fi1 8012AC3C 00000000
- " .| so12aceo ¢ intn
- Assembly/Source Stepping  501ZAC40 00000212 )
& Reset CPU 8012AC44 00000BC2
& Restart 8012AC48 020003AZ2
3 Go Main 8012AC4C 00004000
b AN12a~ERN ATENNNT
] Reset Emultor i
2 v Always Connect a Startup -
Enable Thread Level Debugaing..
Real-tine Mode
Enable Ruds Real-time Mode
&=
&1
| DiFile View [ ®Baokmarks
El
Build complete,
0 Errors, 0 Warnings, 0 Remarks.
AT DT Buitd Lell »f
CPU HALTED Run Target [ | [ A

Code Composer S

[ I
Sekil 2.129 Code Composer Studio’da ‘Run’ se¢ilmesi

tudio programinda ‘Run’ komutunun seg¢ilmesi programin kartta calistigini

gosterir. Yani arttk C 6713 kartina baglanan mikrofon araciligiyla veri aliir ve alinan veriye
uygun ¢ikis hoparlor yada kulaklik araciligiyla kullaniciya iletilir.
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Programin tekrar ¢alistirilmasi i¢in Debug sekmesinden ‘Restart komutunun segilmesi yeterlidir
(Sekil 2.130) .

D P 6 70 ode Compose dio 6 D 00 m}
File Edt view Praject Profler GEL Option Tools PBC DSP/EIOS ‘window Help
B | g B Sreskeonts. -]l & & s G ék‘?|u‘§~‘§ FAEEE|ARK i
| Probe Poirts... ‘ | = | HE | | L3 ‘ [
[isi_spirmaCE712.5i e . [ 3|
o Step ver Fio
= B o A
| [F e o N
? 53 L Fils Halt Shift FS
o | =& rroeas :"‘”‘:tﬁ e # Disassembly
¥ kisi_a: LAl
Y ELS fun to Cursor crrlF1o §01lzac34 00000000
& e — 8012ZAC38 00000000
w Mltigle Opsration... F1 8012AC3¢ 00000000
- .| 80i2acdo _c_intd
-4 Assembly/Source Stepping 8012AC40 00000212
& cPu 8012A4C44 000008C2
. £ 8012AC48 020003A2
& n 8012AC4C 00004000
2: ANIT2arcn N7annn?a
N Reset Emulator
& w Ahways Connect at Startup
Enatle Thread Level Debugaing...
Real-time Mode
Enatle Rude Real-time Made
=]
&
I~ [XFile View [ABockmarks
=
Build Complete,
0 Errors, 0 Warnings, 0 Remarks.
AT Buitd Lall o
CPU RUNNING [ [ Restarts program from the ertry poink [ um | Y

Sekil 2.130 Code Composer Studio’da ‘Restart’ segilmesi

Code Composer Studio’da her ‘Restart” komutunun seg¢ilmesi durumunda C 6713 DSK kartina
baglanan mikrofon (yazilan programa bagli olarak) ilk 2 saniyede veri alir. Daha sonraki 2
saniyede ise bu veriyi degerlendirerek uygun c¢ikist kullaniciya ileterek gercek zamanl
caligmasini tamamlar.

Elektrik-Elektronik Mithendisligi Bolimii
103



3. SONUC

Bu bitirme projesinde C 6713 DSK seti ile kisi ve ses tanima algoritmalar1 hazirlanmis ve
uygulama basariyla sonu¢landirilmistir.

Bu projeler akilli evlerin otomasyonunda, giivenlik projelerinde ve daha pek cok uygulamada
etkin olarak kullanilabilir. Akilli evlerin otomasyonunda 6rnegin projeye uygun televizyonla
birlestirilerek ses ile kontrol edilen bir televizyon, giivenlik konusunda kisi tanima projesinden
yararlanilarak sadece belirtilen kisilerin acabilecegi bir kap1 uygulamaya gecirilebilir.

Daha 6nce bu konuda yapilan ¢alismalar, seslerin LPC ve MFCC (Mel frequency Cepstrum
Coefficients) katsayilariin farkli olmasindan yararlanilarak yapilmistir. Hazirladigimiz projede
bu ise LPC ya da MFCC katsayilar1 yerine korelasyon yontemi uygulanmistir. Korelasyon
yonteminde benzer seslerin korelasyonu daha biiyiik olmasindan yararlanilarak kisi ve kelime
ayirma uygulamalart yapilmistir.
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EK 1 : Kisi Ayirma Projesi icin Dosyalarin Calistirilmasi

‘Kisi Ayirma’ projesinin Matlab Simiilink ortaminda diizenlenmis seklini ¢alistirmak igin
sirastyla;

e Anahtar seslerin olusturulmasi ve gerekli islemlerin yapilmasi igin;
ses_kaydi.mdl

ses_dosyasindan matrise.mdl

ses_dosyasindan_cikisa.mdl

matris_kesme.m

AANENEN

e Matlab’de simiilasyonun ger¢eklestirilmesi i¢in;
v' kisi_ayirma.mdl

e C 6713 setinde hazirlanan algoritmay1 gergeklestirmek icin;
v’ Kisi_ayirma C6713.mdl

dosyalari ¢alistirilmalidir.
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