ShLaY Sl nead) cadad e ) Gaaad) @dadl
Jlas¥|

Slael

.y
Q.JJ.“ AR e /.JT

Alawd! e /o

il 48
soadlage el sl

@ Y.YY/a)eey



ualsziudl

- Slasl it Slie pudind G 631 alghall Adcud | Azllall cilyidsy dusysd Jsgoms aluseiuly 8,La¥! delows mll (oo ¢ Sliled| Cigigas.
O B oy ot b " Beaadl @lall” anly o Ll 5Lty @y « crrsenll liiing cileaylgelly Amad| SISl [Slea § 81 DU flas
wdgiy S Jpiaidl Caas A b s e Rondil] Gaaad] elatdl leajylss Beadas Jadlly oSay. &bl uaded] Sl giaad| (gie e yuil]
oo e Sl B &ud5 Jegé Syl ¢ BasYI Slgiadl . Sl BBy 3yhiud Binag Ly Sl glyial Gl J) Alal 095 Slies @i
ool S B3k bl )Lyl Jyiad s § cumdl o 5 38 AallEfficientNet 4y gk @ « cumdl 0 EfficientNet. i ygiall
Ll 8. aalisell 5,Lay! Jsoad llalaies G jeeild c¥goell A8 Lol « dyndsill sligiall J) 5,LaY c¥ane §. Sgead BLa| coud wic
SNR 3l iy oo JSdo ASELI @lhLaY) caduas (Sall eTransformer Block. sEfficientNet ¢y JS cnasiais podi « AL (el
el gigaidly

/ EfficientNet /TransformeraJ¥| p.L\S/é.g.s plas / QLa.LUl Jooaddl s 4 liall oL



Hybrid Deep Learning for Signals Automatic
Modulation Classification

By
Hitham Khalid Alshoubaki

A thesis Submited for the requirements of the Degree of
Master of Science
(Electrical and Computer Engineering — Electronics &
Communication Department)

Supervised By
Prof. Muhammad Moinuddin
Prof. Ubaid M. Al-Saggaf

FACULTY OF ENGINEERING
KING ABDULAZIZ UNIVERSITY
SAUDI ARABIA
1443 H/ 2022 G



Abstract

Classifying signals is a crucial ability that may be applied in many situations. Before
categorizing the data, it is important to break down the signal using the Fourier
Transform and other long pre-process techniques that uses statistical modulation
features. Due to breakthroughs in neural network topologies, algorithms, and
optimization techniques, together referred to as "'deep learning™ (DL), we have
witnessed a huge degree of change over the previous five years. Advanced deep
learning algorithms can indeed be applied to the same automatic modulation
classification problem and generate excellent outcomes without the need for time-
consuming and manual and complex feature extraction methods. Within the recent
years, Google developed a new image detecting technique called EfficientNet. In this
research, a modified EfficientNet architecture was developed as part of the research
on signal modulation classification. The findings are particularly outstanding at
extreme signal ratios. At lower signal-to-noise ratios, we used the Transformer
Block to distinguish between various signal modulation schemes. In our proposed
hybrid solution, we include both the EfficientNet and the Transformer Block. It is
feasible to properly classify modulated signals using the SNR band and the hybrid
model.

Key words: Automatic Modulation Classification, Deep
Learning, Machine Learning EfficientNet, Transformer.



