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Simulation analysis technology of digital communication signal based on PSK

modulation
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Abstract: The digital communication system based on PSK modulation is widely used in the practice of wireless
communication engineering. Due to various conditions, the PSK digital communication signal received from the actual engineering
system is difficult to obtain in teaching and scientific research, while the PSK modulation simulation data can be generated by itself.
On the basis of mastering the communication principle and simulation technology, this paper uses Matlab to simulate digital
communication signal sources such as BPSK, DPSK, QPSK, 8PSK, n/4-DQPSK, OQPSK, etc. It can flexibly set parameters such as
modulation system, working frequency, transmission code rate, sampling frequency and channel characteristics, and generate data
files with specified formats as required. It can be used as a training and testing sample for modulation mode identification software.
In addition, this paper combines the spectral line parameter characteristics such as modular square spectrum, square spectrum, fourth
power spectrum, eighth power spectrum, etc., and combines constellation diagram and eye diagram to identify and verify the
modulation system of digital communication signals based on PSK modulation.
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Fig.1 Block diagram of modulation identification of

uncooperative communication signals
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clc; clear all; close all;
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t=0.2; Yo FLEI ] (s)

Rb=1.5¢6; % R, 45 4% (Baud)

fc=2e6; %k I3 (Hz)

fs=10e6; %K FE % (Hz)

a=0.25; %IR[E 2%

SNR=40; %1 Ht.(dB)

df=2.5e4; % AfCFRAm L (Hz)

M=4; % i K %

Modulation_type="mPSK'; % AJ % (1 I il 77 =X
£ : 'mPSK', 'mDPSK', 'pi/4-DQPSK', 'OQPSK'

N=t*Rb; bits=randi([0, M-1], 1,N); % ;= 4= i #l

%% FL V- IS5

if stremp(Modulation_type, 'mPSK') == 1%M
=2,4,8

bits mod=pskmod(bits,M,0,'gray");

elseif stremp(Modulation type, 'mDPSK') ==
1%M=2.4

bits_mod=dpskmod(bits,M,0);

elseif stremp(Modulation_type, 'pi/4-DQPSK") =
= 1%M=4

bits mod=dpskmod(bits,M,pi/4);

elseif strcmp(Modulation type, 'OQPSK') ==
1%M=4

bits_mod=pskmod(bits,M,pi/4,'gray");
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pu=4; fs1=pu*Rb; %k £ 4] i R AEN R ZE 175
AR 445

h=rcosdesign(a, 6, pu, 'sqrt"); % H Tt 4% 5% i I U
I

b=upfirdn(bits_mod,h,pu);

if stremp(Modulation type,'OQPSK'") == 1

b=real(b(3: end)) +li*imag(b(l: end-2)); %
OQPSK: F&f T,,./2

end

T=length(b)/fs1;

signal=interp1(0: (1/fs1): (T-1/fs1), b, 0: (1/fs): T,
'spline"); Yo 3% 15 B R LR ELRAG (H

scatterplot(bits_mod); title(' /2 J& & "); % If] A
e ]

eyediagram(b(1:2000),pu*2); %8 HR [£]

N=length(signal);
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1)/£s); Yo_b AL 45

sig =awgn(sig UDC, SNR, 'measured', 'dB'); %
LS

s=real(sig); Yol I

fid=fopen(‘pskdata.dat','wb'); % LA A7t

fwrite(fid, round(s/max(abs(s))*2"15), 'int16"); %
HlE b

fclose(fid);
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