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The research presents a micro strip patch antenna array for future 5G-communication
technology specially for mobile data applications to work on millimeter wave frequencies,

it also shows the effect of using machine learning algorithms like particle swarm
optimization technique on the design results.
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We are going to design (1X4 feeding network + antenna) which is an array antenna for S-
Band (2 to 4 GHZ) satellite communication system (2.4 GHZ). We will use array antenna
instead of single antenna because it is mainly used to increase gain, increase directivity,
maximize SNR over single antenna.
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The phase locked loop circuit is an electronic circuit that used to synchronize the output

signal with a reference signal, by making the phase between two signal equal to zero, then
the system will be locked. This circuit is negative feedback system therefore, this must be
taken into account during design by preventing the system from converting to the positive
feedback system, because of the positive feedback system is unstable system, we will do

that by making phase margin bigger than gain crossover.
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Our project aim to solve the communication problem in the train communication system.

To overcome the accident between the several train communication systems, we suggest to
use a relay station between the two trains base station. The relay can avoid this problem
by send alarm message to the second train base station and change the track of the train to
avoid accidents .The relay communication systems has three types: amplify and forward
relay (AAF), decode and forward relay(DAF) and Compress and forward relay (CAF).

The simulation results will introduce the improvement in the train communication system
using the three different types of relay .The enhancement of the SNR is illustrated using

the relay system.
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