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Abstract:

Today, strategic UAVs with their ultra-modern facilities in the fields of COMMAND, ELINT and high-resolution
imaging and their guidance and navigation and sending and receiving information at a high rate through
communication links with satellites are able to collect valuable information. which can disturb the balance of
the battle scene and if needed, they will be able to act and destroy the country's strategic infrastructures.
Therefore, in order to deal with this type of birds, it is felt to use an electronic warfare system that is capable of
active and passive tracking with the ability to disrupt. In this system, due to the many advantages of antenna
array and electronic beam shaping, this method has been used. Depending on the operational needs, these
arrays should be capable of receiving several Mhz instant bandwidth signal over the entire operating frequency
range x and Ku. In array antennas by sending and receiving broadband signals, the narrow beamforming
structure will not respond to the beamforming, so wideband beamforming structures are used. In broadband
structures, due to the increase in the number of beamforming coefficients from the M coefficients to the M * J
coefficients, if the common optimization algorithms in wideband beam formation are used to determine the
coefficients, computational complexity and therefore power The required processing and computational latency
are very high, which is one of the challenges of beamforming in wideband systems. In this paper, in order to
reduce the computational complexity, the deep learning method has been used and it is shown that the proposed
method reduces the complexity by determining the coefficients significant while maintaining efficiency.
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Initializing input data normalization.

CPU 11th Gen Intel-Core i5 @ 2.60GHz
Nvidia Geforce RTX 3060
GPU 1320 MHz acceleration frequency
3584 Cuda core
12.7 TFLOP/S
GPU
Dedicated RAM 12GB
CPU RAM 16 GB
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raining finished: Max epochs completed.

1 1
| Epoch | Iteration | Time Elapsed | Mini-batch | WValidation | Mini-batch | Validation | Base Learning |
1 1 | (hh:mm:ss) | RMSE 1 RMSE 1 Loss 1 Loss 1 Rate 1
1 1
1 1] 1.] 00:00:28 | 17.47 | 897.26 | 152.5622 | 402538.8438 | 0.0010 |
1 2 20000 | 00:06:02 | 0.04 | 0.82 ] 0.0008 | 0.3352 | 0.0010 |
1 3] 40000 | 00:11:33 | 0.05 | 0.68 | 0.0015 | 0.2341 | 0.0001 |
1 | 60000 | 00:17:04 | 0.02 | 0.53 | 0.0002 | 0.1427 | 0.0001 |
1 | 80000 | 00:22:34 | 0.04 | 0.41 | 0.0008 | 0.0829 | 1.0000e-05 |
| 6 | 100000 | 00:28:06 | 0.04 | 0.37 | 0.0009 | 0.0693 | 1.0000e-05 |
I 7| 120000 | 00:33:37 | 0.01 | 0.35 | 5.0261e-05 | 0.0612 | 1.0000e-06 |
1 | 140000 | 00:39:09 | 0.01 | 0.35 | £.29382-05 | 0.05596 | 1.0000e-06 |
1 9 | 160000 | 00:44:39 | 1.65 | 0.34 | 1.3612 | 0.0593 | 1.0000e-07 |
| 10 | 180000 | 00:50:15 | 0.03 | 0.34 | 0.0006 | 0.05982 | 1.0000e-07 |
1 10 | 180010 | 00:50:21 | {in s | 0.34 | 0.0058 | 0.0552 | 1.0000e-07 |
| |
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WBBCNN

M = M, * M, number of sensors
N = number of snapshots
J = number of TDLs
ks = size of kers in CNN layer

chiy,& ch,,; = size of input & output channel

@Convl - O[(M * N) * ks? x chyyy * chyyy

OConv2 - O[(M * N) * ks? * chyyy * Chyy]

©OConv3 — O[(M * N) * ks? * Chiyz * Chyyes)

OcConva - O[(M * N) * ks? x Chiyy * Choye)

Ofc— 2+ 0[(M+*N) * Choye * (M +])]

Total Complexity = (@ + @ + ©@ + @ + @]
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