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Abstract

Antenna structure and performance, bandwidth, gain and guidance are the most important performance
indicators. For this purpose, RL homogeneous transmission line is very important due to low loss,
phase changes, frequency bandwidth, zero and negative order resonance, miniaturization and easy
construction, and is very suitable in the design of broadband and array antennas. The right-left hand
structure in the antennas due to the difference in the phase of the right part in the repetition of arrays
and the thickness of the layer has phase delay and finally deviation of the radiation pattern. On the
other hand, the blockage of the transmission line on the left causes bandwidth restriction and
increasing the number of casualties in the system. In this paper, with the help of deep learning (DL),
composite defects are solved and optimized arrayed antenna. The proposed antenna transmission line
design in the range of 2-7 GHz, optimum resonance frequency of 4.5 GHz and convolution, dual
resonance and spiral inductor neural algorithm are loaded onto the patch in four arrays. The use of
convolutional neural network (CNN) in the left transmission line compensates for the right phase
delay and finally enables optimal phase changes, correction of radiation pattern and continuous
scanning of phase arrays. Also, by creating gaps in the microstrip patch, bandwidth limit is removed
and the system losses are reduced. Secondary dimensions compared to the primary dimension are
reduced to about 60% in size and miniature according to the smart modified model. The results of this
improved composite showed an increase in bandwidth of 20.3 and the efficiency of the radiation
pattern by more than 96%. On the other hand, small dimensions, appropriate frequency bandwidth and
simple network design have been provided.
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Figure (1): Functional structure of a multi-layer convolutional neural network
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Figure (2): General model of homogeneous transmission line and deep learning, (a) The CRLH structure consists of torsional inductors [16],
b) Composite with the weight of deep learning data, c) Orbital model of RL homogeneous transmission line [17]
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Figure (3): Geometric view of modeling the construction of the initial antenna designed and implemented, a) Up structure, b) Antenna
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antenna in construction and simulation mode
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Figure (9): Radiant pattern in 2D screen, a) The main and orthogonal radiative pattern of phi=0°, b) radiant pattern phi=90°, c) LHCP pattern,
d) RHCP pattern

S5 dzs -0
Coenl 5l Uil ol jslate cnl sl ] oo et 0, 8as sbo adls e 32> 5] celin g3l Joe o LS
9 S5l ygliine o sie g o A o wiligsy (il )8 Wk Gligy oS Sl Lo 4 (Sed o jeelS aiies Jlo 95 YL
oob 5 a5 sbilen el cenlin Sy gl T 5 Wb ae T Slb 5 s e sete olile 5l lu el

Ui 5 oglas s 4 gl 9wl e slaysT o o]y Caws Sl Wb g ilae iy Sladllae g golpiin
29 Ol Jls winl oo Hlestn ilodan jo (dol dins alais flgie 4 baY culbks g &) 1S5 b o el

%)



VY=Y V0 ol [ il g Cuads o)l fodan Jlu /30 Caiuo j0 dieiior slo g, 4o i

g_é<}l= j‘ .;l.LS—‘i;o n)l:?li‘ ‘) gTAJuJLJ.a ‘_sdf*gls Lﬁgjjij‘ u.s:i S92 9 f:;ls: 9 ~>~><’S=‘j;o ‘:;‘i.gl: (J;j>§ij‘ n.é|J,:13| g:;~iLQJ ).b 9 jlé )15:5-l3 442!15::
50yt o0, Skae 1alS g a5 o Sl il g wil sl i Sk el cor Connd 4o JUil bl Sgdeme ,S0

dB(GainRHCP)
3. 3143e+000
1,5919¢+008
-1.3047e-001
-1, B528e+800
-3, 5752e+800
-5, 2976 +800
-7.0199¢+800
-8, 7423¢+200
-1.@465e+801
-1, 2187e+801
| -1.3999e+001
| -1,5632e+001
-1, 7354e+001
-1, 9877e+801
-2,0799e+801
-2, 2521e+801
-2, 424Ye+801

dB{GainLHCP)

3. 9499¢+800
2,1351e+000
3. 2023e-0a1
-1, 4946e+0008

-3, 3095¢e+000
-5, 1243e+000
-6, 9392e+000
-8, 7541e+0008
-1.@569e+001
-1, 2384%e+001
 -1,4199e+801
~ -1.6013e+801
-1.7828e+001
-1, 9643e+001
-2, 1458e+001
-2,3273e+001
-2,5088e+001

dB(GainTotal) 2

3. 9634e+000
3. 1611e+000
2,3588e+000
1.5565e+000

7.5418e-001
-4, 8120e-002
-8, 5842e-0@1
-1.6527e+000
-2, 4550e+000
-3.2573e+000
vvvvvv -\, 8596e+000
-4, 8619e+000
-5, 6642e+000
-6, 4665e+000
-7.2688e+000

-8.8711e+000
-8, 8734e+000

Qais Gls 3 e olgel 3 b oo C)Lo‘ @
3B Calises byl 50 oyl 0y :(Ve) S5

Modified with metamaterials at resonant frequency

Table (1): Check the values and parameters of the modified and primary antenna
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Figure (10): Gain antenna in different phase conditions, a) Without metamaterials for LHCP, b) Without metamaterials for RHCP, c)
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Table (2): Results of simulation of the gain and return of the proposed antenna and initial antenna radiation pattern
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Table (3): Comparison of performance of intelligent modified composite structure and previous studies in this field
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