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Sayisal Tasiyici Modiilasyonu

» Sayisal modiilasyon: Dijital veriye gére tasiyici sinyalin ézelliklerinin degistirilmesi
» Taslyicl: Genellikle sinlizoidal bir sinyal
» Modilasyon Turleri:

= ASK (Amplitude Shift Keying)

=  FSK (Frequency Shift Keying)

=  PSK (Phase Shift Keying)

= QPSK (Quadrature PSK)
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Sayisal Tasiyici Modiilasyonu

ASK — Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)
» Sinyalin genligi bilgilere gore degistirilir.
» En basit haliyle Binary ASK (BASK):
= 1 biti - tastyici sinyal iletimde
= 0 biti = sinyal gonderilmez veya dustlik genlikte
» Matematiksel Model:

=

_ VA cos(2mf,t) , bit=1
S(t)—{ 0 ’ bit=00StSTb

» Avantajlar:

= Uygulamasi kolay

= Donanim gereksinimi distk
» Dezavantajlar:

= Gurultaye karsi zayif

= Spektral verim disuktir
» Uygulama Alanlarr:

= Optik haberlesme sistemleri

= Basit RF sistemleri
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Sayisal Tasiyici Modiilasyonu
1. ASK - Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)

1 % Genlik Kaydirmali Anahtarlama (ASE) Modilasyonu Ornedi 37 $ Veri sinyali (bitleri zaman eksenine genisletivoruz)
&= clc; clear; close all; 28 — data_signal = repelem(data, Fs*Th);
3 29
4 % Parametreler 30 % Genel zaman ekseni
o= bit _count = 8; % Bit sayisa 200 = time axis = linspace (0, bit count*Th, bit count*Fs*Th):
HE data = randi([0 1], 1, bit count); % Rastgele bit dizisi 32 B B -
T - T = 1; % Bit sidresi (saniye) 33 % Grafikler
2= Fs = 1000; % frneklems frekansi 34 - figure;
9 — Fo = 10; % Tagiyici frekansi (Hz) 25
1 = Al = 1; £ Bit 1 igin genlik 36 — subplot(3,1,1);
1T (= Lo = 0; $ Bit 0 igin genlik (yvani sinyal vyok) 37 - stem(0:kit_count-1, data, 'filled'):
12 35 - title('Orijinal Bit Dizisi'):
13 % Zaman vektdrd (her bit igin Tb saniye, Fs*Tb &rnek) 38 - xlabel ('Bit Sirasi');
14 - t = linspace (0, Tb, Fs*Tb); 40 - vlabel ('Bit Dederi');
15 -  modulated signal = []; 4l = grid om;
16 42
17 % ASK Modiilasyonu 43 - subplot{3,1,2});
18 — [for i = l:length(data) 44 - plot (time axis, data signal, 'k', 'LineWidch', 1.5):
19 — if data(i) == 1 45 — title ('Zamana Genigletilmis Bit Sinvali'):
50 — s = Al * cos(2*pi*Fc*t): dg — Xlabel('Zaman (=)"):
51 — clse 47 — vliabel ("Genlik'):;
A 43 — axis ([0 kit count -0.2 1.2]1):
22 — 3 = A0 * gcog(2%pi*Fc*t); ) -
23 — end :3 - grid omn;
24 — modulated signal = [modulated signal =]: 5 — subplot (3,1,3) :
= |~ ol = plot (time axis, modulated signal, 'b', 'LineWidth', 1.5);
= 53 — title ("ASE Modileli Sinval');
54 - Xlabel('Zaman (=)"):
= ylabel ("Genlik') ;
o6 — grid on;
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Sayisal Tasiyici Modiilasyonu
1. ASK - Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)
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Sayisal Tasiyici Modiilasyonu
1. ASK - Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)

ASK MODULATOR AND DEMODULATOR
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Sayisal Tasiyici Modiilasyonu
1. ASK - Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)

Modulated Signal

Demodulated Signal




Sayisal Tasiyici Modiilasyonu

1. ASK - Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)

Block Pararmeters: Bernoulli Binary Generator

Bernoulli Binary Generator

Generate random Bernoulli distributed binary numbers.
Source code

Parameters

*

Probability of zero:  |.5

Source of initial seed: |Parameter

Initial seed: |61

Sample time: | 1

Samples per frame: | 1

Output data type: |dnuhle

Simulate using: |Inherprel:ed execution

[ ok | cancel | Help |

Block Parameters: 5ine Wave #

Sine Wave

Qutput a sine wave:
O(t) = Amp*Sin(Freq*t+Phase) + Bias

Sine type determines the computational technique used. The parameters in
the two types are related through:

Samples per period = 2*pi / (Frequency * Sample time)
MNurmnber of offset samples = Phase * Samples per period / (2*pi)

Use the sample-based sine type if numerical problems due to running for
large times (e.g. overflow in absolute time) occur.

Parameters

Sine type: | Sample based -
Time (t): | Use simulation time - |
Amplitude:

s [
Bias:

lo [

Samples per period:

[s0 [

Number of offset samples:

lo [

Sample time:

l0.01 |4

[] Interpret vector parameters as 1-D

Q | 0K || Cancel || Help | Apply
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Block Parameters: 5ine Wavel
Sine Wave

Output a sine wave:
O(t) = Amp™*Sin(Freq*t+Phase) + Bias

Sine type determines the computational technique used. The parameters in
the two types are related through:

Samples per peried = 2*pi / (Frequency * Sample time)
Number of offset samples = Phase * Samples per peried / (2*pi)

Use the sample-based sine type if numerical problems due to running for
large times (e.g. overflow in absolute time) occur.

Parameters

Sine type: |Samp|e based - |
Time (t): | Use simulation time - |
Amplitude:

E [
Bias:

lo [

Samples per period:

[s0 [

Number of offset samples:

[o [

Sample time:

l0.01 B

[] Interpret vector parameters as 1-D

9 OK || Cancel || Help | Apply




Sayisal Tasiyici Modiilasyonu
1. ASK - Genlik Kaydirmali Anahtarlama (Amplitude Shift Keying)

|4k| Block Parameters: Digital Filter Design - O > [ Block Parameters: Switch >
File Edit Analysis Targets View Window Help Switch
D@EQ@JQ"Q" @E|E|@|E@f£%mr[m]0@|k’? 0 Pass through input 1 when input 2 satisfies the selected criterion; otherwise,

pass through input 3. The inputs are numbered top to bottom (or left to
right). The first and third input ports are data ports, and the second input
port is the control pert. The criteria for control port 2 are u2 >= Threshold,
I ' ' ' ' ' I [ u2 > Threshold or u2 ~= 0.

~Current Fitter Information — Magnitude Response (dB)

Structure: Direct-Form FIR o -20 Main = Signal Attributes
Order: 10 ‘;;
Stable:  Yes S Criteria for passing first input: | u2 > Threshold - |
Source;  Designed = 40
5 Threshold:
]
=
60 o |
L ! ! ! : [~ Enable zero-crossing detection
| Store Fiter . | 0O 01 02 03 04 05 06 07 08 09
| Filter Manager ... | Normalized Frequency (= rad/sample)
—Response Type—_ FiterOrder— _ Frequency Specifications — Magnitude Specifications
® Lowpass ~| || @ specify order: Units: | Normalized (0 to 1) Enter a weight value for
O Highpass ~ each band below.
O Minimum order Fs:
O sencpus s
— || O Bandstop _ Options wpass: |.001
= | watop
—|| O [oirferentator ~| || Density Factor. waiop: Q9 OK | cancel || Help | Apply
[CE]||-pesion methos |
ng O Butterworth e
® FIR |Equiripple ~

Input precessing: |Culumn5 as channels (frame based) Design Filter

|| Ready
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