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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

PSK- Faz Kaydirmali Anahtarlama (Phase Shift Keying)
» Phase Shift Keying (Faz Kaydirmal Anahtarlama), tasiyici sinyalin fazini degistirerek sayisal veri iletimini
saglayan bir modulasyon teknigidir.
» Binary PSK (BPSK), en basit PSK tlruddr.
» Sadece iki farkl faz degeri kullanir:
= Bit 1icin: tastyici sinyal fazi 0
= Bit Oicin: tastyici sinyal fazi r (yani 180° faz kaymasi)
» PSK Modiilasyonu
» Taslyicl Sinyali su sekilde ifade edilebilir.
c(t) = Acos(2nf.t) veya c(t) = Asin(2nf.t)
» BPSK modile edilmis sinyal
_ Acos(2nf,t) , egerb(t) =1
s(t) = Acos2nf.t + m) = —Acos(2nf.t) , egerb(t) =0
» Alternatif olarak genel ifade su sekilde de ifade edilebilir.
s(t) = Acos(2nf,t + mh(t))

w

A: tasiyici genligi

fc: tasiyicl frekansi

b(t) € {0,1}: iletilmek istenen bit
Faz Farki:m (180°)
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Sayisal Tasiyici Modiilasyonu

3. PSK- Faz Kaydirmali Anahtarlama (Phase Shift Keying)

» PSK Demodiilasyonu

» Demodilasyon isleminde gonderilen sinyal, es fazh tasiyici sinyal ile carpilarak ve daha sonra entegral
alinarak yorumlanir.

» Ahlnan sinyal su sekilde ifade edilir.

r(t) = s(t) + n(t)
» n(t): Kanal Gurultasu (varsa).

» Demodiilasyon islemi ise su sekilde ifade edilir.
T

zZ = Jr(t) cos(2mf, t)dt
0
» Karar kuralida su sekilde ifade edilir.
~ (1, egerz>0
b(t) = {O , egerz <0

A: tasiyici genligi

fc: tasiyicl frekansi

b(t) € {0,1}: iletilmek istenen bit
Faz Farku:m (180°)
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Sayisal Tasiyici Modiilasyonu
3. PSK- Faz Kaydirmali Anahtarlama (Phase Shift Keying)

1 % Binary PSK modiilasyonu ve demodiilasyonu igin MATLAER kodu 46
3|= clc: 47 — t3 = bp/99 : bp/9%9 : bp*length(x):
3 - clear all; 45 — subplot (3,1,2);
4 - close all; 45 — plot(t3, m);
5 50 — xlabel {'Zaman (saniye)');
€- x=([1001101]; % fkili bilgi dizisi 51— ylabel{'Genlik (volr)'): .
~ . - ~ ~ 52 - title('Binary PSKE modillasyonu dalga formu (ikili bilgive kargilik)'}):

= bp = 0.000001; % Bit siiresi (bit period) o3
= disp('Verici tarafindaki ikili kilgi :'): 54 $Binary PSK Demodilasyonu .
3= disp (x); 55— mno= [1: [# Figure 1 - O 'Y
10 56
11 % Ikili bilgivi savisal isaret olarak gdstcerimi 57 — [Jfor n = ss:ss:lengthim) file Edt View Inset Tools Desktop Window Help ¥
12 = bit = [1: 58 — t = bp/9% : bp/99 : bp; ‘Dﬁﬂ@|@|ﬂ@|[}:ﬁ§
13 = for m = 1:length(x) 59 — y=cos(2 *Ypi ¥ £ % t); % Yerel tagiyici sinyal
14 - if x(n) =1 &0 - mmo=y L omi(n - (ss - 1)) :om): % Girig sinyaliyle carp Verilen bilgiyi sayisal igaret olarak go
15 = se = ones(1,100); % 1 igin yiiksek genlik 61 — t4 = bp/99 : bp/9% : bp: %« 1? T T T T T T
18 — else 62 — & = trapzi(t4, mm); % Integral alma (enerji Olcimi) i’os— 1
17 = se = zeros(1,100); % 0 igin sifar genlik €3 - zz = round((2 * z / bp}); % Normalize =t we yuvarla = ok | I | I ]
18 — end e 5_05 I | I | | I
19 — bit = [bit se]; =)= ifzz =0 0 1 2 3 4 5 & 7
a0 — end R g6 — a=1; % Farar: pozitifse 1 alinmigtir Zaman (saniye) =10%
a1 €7 — else 5 Binary PSK ! lilasyonu dalga formu (ikili bilgiye kargilik)

68 — a=0o; % Farar: negatifse 0 alinmigtir =
22 - tl = bp/l00 : bp/l00 : 100*length(x)*(bp/l00); fa — end s
23 — subplot (3,1,1); 70 % o B
24 - plot(tl, bit, 'lineWidth', 2.5); grid on; 71 — mn = [mn a]; % Alinan bit dizisine ekle & )
o = axis ([0 bp*length(x) -0.5 1.5]): 72 — L end o '50 1 2 9 4 5 & 7
26 — vlabel ("Genlik (wvolt)'): 73 Zaman (saniye) 0%
27 - xlabel ('Zaman (saniye)'): 74 - disp('Alici tarafindaki ikili bilgi :'): Binary PSK demodiilasyonu sonrasi alinan bilgi (sayisal gésterim)
28 — title('Verilen bilgiyi sayisal igaret olarak gOnderme'): i3 = disp(mn); %' 1‘:' | [ [ | | |
29 76 i o5l | I | I 1
k] %Binary PSE Modilasyonu 77 % Demodiilasyon sonrasi elde edilen ikili bilgiyi sayisal igaret olarak gdster E ok i
Bl (= R = 5; % Tasivici genligi 78 - kit = []: D 45 L L L L I L
32 - br = 1 / bp: % Bit hizi 79 0 1 2 3 a9 & 8 7
33 - £ =k5bkr * 2; % Tagiyici frekansi an= for n = l:length(mn) Zaman (saniye) =10
34 - t2 = bp/99 : bp/99 : bp: % Zaman ekseni (bir bit sdresi) = if mn(n) == 1
35 — ss = length(t2): 82 - se = ones(1,100);
36 - m = [1: = stes

84 — se = zeros(l,100);
& 85 — end
38 — for i = 1l:1length(x) 86 — bit = [bit s=];
2011= if x(i) = 1 87 — end
40 - v =54 % cos(2 * pi ¥ £ * £2); % Bit 1 igin sinyal a8
41 - else 89 — t4 = bp/l00 : bp/l00 : 100*length(mn)* (bp/100);
42 — v =L * cos(2 *pi * £ % t2 + pi): % Bit 0 igin fazi n kadar kaydir gp — subplot (3,1,3)
43 — end 81 — plot(t4, bit, 'LineWidch', 2.5); grid on;
44 — m = [m ¥]; % Sinyali birlegtir 92 — axi= ([0 bp*length(mn) -0.5 1.5]):
45 — end 83 = ylabel ("Genlik (wvolt)');

94 — xlabel ('Zaman (saniye)"'):

o5 = title('Binary PSK demodillasyonu sonrasi alinan bilgi (sayisal gdsterim)'):
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Sayisal Tasiyici Modiilasyonu
3. PSK- Faz Kaydirmali Anahtarlama (Phase Shift Keying)

1 % Binary PSK modiilasyonu ve demodiilasyonu (sin tasiyici ile) 46
2 - clc: 47 — £3 = bp/99 : bp/99% : bp*length(x):
3 — clear all: 48 — subplot (3,1,2);
4 - close all: 4% — plot (t3, m);
5 50 — xlabel ("Zaman (saniye)'):
) - ' ; "
6- x=1[10011011; % ikili bilgi dizisi :2 Yf"ll’ﬂl‘;enllkpé;c‘lt;_;’ _ i
- titc t H
7= bp = 0.000001; % Bit sires:i = itle ('"Binary modiilasyonu (sin tagiyici)')
— i ' ici i ikili Bilod ')
@ disp('Verici tarafindaki ikill bilgi :'); 54 % Binary PSK Demodiilasyonu (sin tasiyici ile)
o= disp(x); _ z| Figure 1 — O =
55| = mn = [1:
- . . o 56 File Edit View Inset Tools Desktop Window Help El
11 % Sayisal igaret olarak gdsterimi 57 - [[Jfor m = ss:ss:length(m) D a @ @ D lE Q E
12 = kit = []; 58 — t = bp/%9% : bp/%% : bp: | | |
13— for n = l:length(x) 58 — ¥ = s8in(2 * pi * £ * t); % Yerel tasiyici sinyal (sin)
14 — if x(n) = 1 &0 — mm =y .* m{{n - (83 - 1)) : m): % Girig sinyaliyle carp Verilen bilgiyi sayisal igaret olarak go
15 — se = ones(1,100); % 1 igin yiksek genlik 61 — t4 = bp/99 : bp /99 : bp; =) 3 | [ [ | | [
16 — else 62 — z = trapz(t4, mm): %t Integral alma (enerji Slcumd) E 0;_ i
1= se = zeros(1,100); % 0 igin sifir genlik 63 — zz = round ({2 * z / bp}): % Normalize et ve yuvarla = .D- |
o
18 — end @ o . I I . . .
65 — if >0 8
19 — bit = [bit se]: L ozz 0 1 2 3 4 5 6 7
= end 66 — a=1; % Karar: pozitifse 1 alinmigtir Zaman (saniye) «1078
a1 &7 = else Binary PSK modiilasyonu (sin tagiyici)
68 — a = 0: % Karar: negatifse 0 alinmistair ':5 T T T T T T
22 — tl = bp/l00 : bp/1l00 : 100%length (x) * (bp/100) ; . a z
- S =
aEl|= subplot (3,1,1): 70 = 0F 1
= i i i . i - =
24 plot(tl, bit, 'lineWidth', 2.5): grid on; F1L||= mn = [mn al]; % Alinan bit dizisine ekle 3 /\ /\
BT = axis ([0 bp*length(x) -0.5 1.5]): _ L -5 - L . . . .
26 — ylabel ('Genlik (wvolt)'): s =nd L i 2 3 4 e 3 Y
27 label('Z (saniye) '; I Zaman (saniye) x10%
- xlabe aman (saniye H - i ' i ikili bilgi :"): = A
- ! - Y ! - . T4 disp('Alici tarafindaki ikili bilgi :"): Binary PSK d Jiilasy alinan bilgi (sayisal gosterim)
28 — title('Verilen kilgivi savisal isaret olarak gdnderme'): 75 |— disp (mn) ; = .5 T T T T T T
29 76 R
30 % Binary PSK Modilasyonu (sin tasivici ile) 77 % Demodilasyon sonrasi elde edilen ikili bilgiyi savisal igaret olarak gdster 2= 05 1
. c L I I i
30 = L = 5; % Tasivicli genlidi 78 - kit = [1: S 0
. L L L L L
32- br =1/ bp: % Bit hiza v = Z = 5 a = G =
33 — f=bhr * 2; % Tasiyici frekansi i for n = 1:length(mn) Zaman (saniye) «<10%
34 — T2 = bp/99 : bp/9% : bp: % Zaman ekseni (bir bit siresi) (= if mn(n) =1
5= ss = length(t2); 22 e = ones(1,100);
36 — m=[1: 83 — else
’ 84 — se = zeros(1,100);
e . B5|= end
38 - for i = l:length(x) 56 — bit = [bit sel;
sil= if =m(i) == 1 87 — end
40 — vy =&k * sin(2 * pi * £ * t2); % Bit 1 igin sinyal 88
41 — else 8e — t4 = bp/100 : bp/l00 : 100*length(mn)* (bp/100):
Ligl|= ¥y =& % sin(2 * pi * £ * £2 + pi): % Bit 0 igin fazi o kadar kaydair 90 - subplot (3,1,3)
43 — end 8l — plot(t4, bit, 'LineWidth', 2.5); grid on;
44 — m = [m y]; % Sinyali birlegtir 82 - axis ([0 bp*length(mn) -0.5 1.5]);
L= end 93 = ylabel ("Genlik (volt)'):
494 - xlabel ("Zaman (saniye)'):
g5 — title('Binary PSK demodiilasyonu sonrasi alinan bilgi (sayisal gdsterim)'):
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Sayisal Tasiyici Modiilasyonu
3. PSK- Faz Kaydirmali Anahtarlama (Phase Shift Keying)
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3.

Sayisal Tasiyici Modiilasyonu
PSK- Faz Kaydlrmall Anahtarlama (Phase Shift Keying)
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Sayisal Tasiyici Modiilasyonu

3. PSK- Faz Kaydirmali Anahtarlama (Phase Shift Keying)

Block Parameters: Sine Wave X
Sine Wave (mask) (link)

Output samples of a sinusoid. To generate more than one sinusoid
simultaneously, enter a vector of values for the Amplitude, Freguency, and
Phase offset parameters.

Main Data Types

Amplitude: [1 IH
Frequency (Hz): 4000 [E|
Phase offset (rad): [0 IH
sample mode: | Discrete -
Output complexity: |Real -
Computation method: | Trigonometric fcn -
sample time: | 1/100000 I
samples per frame: |1 [H
Resetting states when re-enabled: |Restart at time zero -

(7] OK

|| Cancel || Help | Apply

Block Parameters: Step
Step
Qutput a step.

Main  Signal Attributes
Step time:

*

[1/300

Initial value:

[-5

Final value:

[-5

Sample time:

[0

[ Interpret vector parameters as 1-D

[ Enable zero-crossing detection

|| Cancel ||

9 OK

Help

Apply

Block Parameters: PN Sequence Generator >

PN Sequence Generator (mask) (link)

Generate a pseudorandom noise (PN) sequence using a linear feedback shift
register (LFSR). The LFSR. is implemented using a simple shift register generator
(SSRG, or Fibonacci) configuration.

The 'Generator polynomial' parameter values specify the shift register connections.
Enter these values as either a polynomial string, a binary vector, or a descending-
ordered polynomial. For the binary vector representation, the first and last
elements of the vector must be 1. For the descending-ordered polynomial
representation, the last element of the vector must be 0.

The '"Output mask source’ may be from a dialog parameter or an input port. The
'Output mask vector’ is a binary vector corresponding to the shift register states
that are to be XORed to produce the output sequence values. Alternatively, you
may enter an integer 'scalar shift value' to produce an equivalent advance or delay
in the output sequence.

For variable-size output signals, the current output size is either specified from the
'0Siz" input or inherited from the 'Ref input.

Parameters

Generator polynomial:

Bleck Parameters: AWGN Channell *
AWGHN Channel (mask) (link)

Add white Gaussian noise to the input signal. The input signal can be
real or complex. This block supports multichannel processing.

When using either of the variance modes with complex inputs, the
variance values are equally divided among the real and imaginary
components of the input signal.

Parameters

Initial seed: |67 [
Mode: |Variance from mask -
Variance:

[0.2 [H

[[tooo011] I

Initial states:

[[boooo1] Al ok || cancel || Help | Apply
Output mask source: |Dialog parameter - |

Output mask vector (or scalar shift value):
E! [B]

[ output variable-size signals

Sample time:

[1/1000 I
Samples per frame:

1 [
[] Reset on nonzero input

[] Enable bit-packed outputs

Output data type: | double -
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Sayisal Tasiyici Modiilasyonu

3. PSK-Faz Kaydirmali Anahtarlama (Phase Shift Keying) i e :

Data Type Conversion

Convert the input to the data type and scaling of the output.

The conversion has two possible goals. One geal is to have the Real World
. Al - . Values of the input and the output be equal. The other goal is to have the
Block Parameters: BPF ot Sz ~ Block Parameters: Saturation x Stored Integer Values of the input and the output be equal. Overflows and
Analeg Filter Design (mask) (link) Saturation quantization errors can prevent the goal from being fully achieved.
Design one of several standard analog filters, implemented in state-space o i i FasAmiciers
form. Limit input signal to the upper and lower saturation values.
Output minimum: Output maximum:
Parameters .
Main  Signal Attributes O & [o B
Design method: | Butterworth - .
| | Upper limit: Output data type: | double MERES
Filt : |Band A
er type | ndpass | | 1 ||E| [ Lock output data type setting against changes by the fixed-point tools
Filter order:
|4 ||E| Lower limit: Input and output to have equal: |Sl:oned Integer (SI) - |
|0 ||E| Integer rounding mode: |Nearest - |
Lower passband edge frequency (rad/s):
i - . . [ saturate on integer overflow
|7900“2"‘Pl ||E| [ Treat as gain when linearizing =L
Upper passband edge frequency (rad/s): [] Enable zero-crossing detection ) ok ][ concad [ rep |
|3100$2*p'| ||E| Q nce P ﬂp[)ljl'
Q oK | | Cancel | | Help | Apply Q 0K | | Cancel | | Help | Apply Block Parameters: LPF at 4kHz *

Analog Filter Design (mask) (link)
Design one of several standard analog filters, implementad in state-space

form.
Block Parameters: J-K Flip-Flop1 *
Parameters
JKFlipFlop (mask) (link)
3-K Flip-Flop Block (Negative Edge Triggered) Design method: |BUttEI"W0fﬂ1 - |
Parameters Filter type: |Lowpass - |
Initial condition (state of Q): Filter order:

0 8] 4 A
Passband edge frequency (rad/s):
|4000%2%pi |3

Q 0K || Cancel || Help | Apply
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