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This poster describes our senior project entitled
“Fast Toolbox for Wireless Communication Systems”.
The aim of this project is to build a fast toolbox to
simulate the BPSK, BFSK, BASK, MPSK and MQAM
wireless modulation schemes under AWGN channels,
and compare their performance to each other and to
their theoretical performance using C++. In addition,
convolution coding techniques are used in order to
observe the improvement in the performance.

• Design a fast Toolbox to evaluate wireless
communications systems.

• Using object-oriented approach in designing the
different parts of the toolbox.

• To compare between C++ programming and MATLAB
in terms of speed as well as performance.

Wireless communications is the ability to share and
transfer information between two or more objects
without having an electrical conductor.
Nowadays, Communication is taking an important rule
in our daily lives in many different ways. The
new technologies in our hands are providing us with
rapid communications from every part of the globe.
To test the efficiency of a system, it needs to be tested
under deferent levels of noise to calculate the SNR. A
huge number of bits is needed to represent a test
sample, and therefore, the speed of the simulation is
very critical.
C++ supports object oriented programming which
makes it easier to correct programming, and it is closer
to the level of the machine language, which makes the
simulation faster.

Objectives

Wireless communications system contains main blocks
shown in figure 1. Where X(t) is the digitalized form of the
message after the quantization and encoding stages. The
source message is basically a stream of binary bits: 1s and
0s. These bits are modulated according to the type of the
modulation scheme [1].

Wireless communications system block diagram [1].
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Figure (1) shows a comparison between the Binary
Amplitude Shift Keying (BASK) and Binary Phase Shift
Keying (BPSK) systems. At any level of Bit Error Rate
(BER), the BASK requires more Signal-to-Noise Ratio
(SNR) to achieve the same BER as the BPSK. Therefore,
we can say that BPSK system outperforms the BASK
system in terms of the error performance.
Figure (2) shows a comparison between the M-ary PSK
and the Binary PSK systems. The figure shows that the
performance of the PSK systems is better at lower
values of M.
Figure (3) shows a comparison between the Binary
Frequency Shift Keying (BFSK) and BPSK. At any level of
BER for the BPSK curve, the BFSK system requires more
SNR to achieve the same BER. Therefore, we can say
that BPSK system outperforms the BASK systems in
terms of the error performance.
Figure (4) shows a comparison between the coded BPSK
and un-coded BPSK. The convolutional encoder and
hard Viterbi decoder are used to simulate the coded
BPSK.

-The BPSK system outperforms the M-ary PSK, M-ary
QAM, BFSK and BASK systems in terms of the error 
performance.
-The coded BPSK achieved better performance than the     
un-coded BPSK.
- Simulating the modulation schemes in C++ OOP is    
faster compared to the speed of simulation in MATLAB.
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