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1D: 3saiti_1 1D: my_testl
Title: mudulaciis_testi_1 Title: sabsixshireebi
Author: me Value: 12
Description: -_- Category: int

Generate Oprions: teri_xmauri_2_1
Category: my_experiments

b@ test_user Demodulaor
] Label: B out | TIN | Label: demodulatori o
param: 0 verison: my_QAM16_3_4
Site
’--IN
Label: 3saiti_1 out test_user Demodulaor
Version: test_71 T .'E Label: A W Label: demodulatori
-El param: -3 verison: my_QAM16_3_4
el Site PE test_user Demodulaor |: d 443
Label: 3saiti_2 Eii Label: C ._l:- IN ataset_4_4 _:
T . IN | Label: demodulatori b
Version : sxva_54 FE param: 1 verison: my_QAM16_3_4 -m! |:IN Label: data
-'E test_user Demodulaor IN
Site Label: D out IN_| Label: demodulatori
Label: 3saiti_3 out FE param : 3 wverison: my_QAM16_3_4
Version : sxva_52
. E test_user Demodulaor
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gl test_user Demodulaor
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test_user Demodulaor
e[| labels out |—{IN_| Label: demodulateri
param: 10 verison: my_QAM16_3_4
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SNR | b3obodEyemo QPSK 39396960690mo QPSK

-3dB 75.65% 85.48%
0dB 83.12% 94.76%
1dB 97.73% 100.00%
3dB 99.98% 100.00%
5dB 100.00% 100.00%
7dB 100.00% 100.00%
10dB 100.00% 100.00%

QAM16 dmEIs3ool domgdmeo dgEmdgdol 3m9x30330963)gd0 obowgom
3gbm. 3_%9.

3gb6. 3. QAM16 dmEs300l sdwyserme LimMs dmlvyero oddmermgdols

36OHm396@0

SNR | bobod@Hmwo QAMI16 3939696006900 QAM16

-3dB 17.22% 19.80%
0dB 24.10% 27.47%
1dB 39.15% 45.81%
3dB 51.09% 63.86%
5dB 78.24% 92.19%
7dB 94.89% 100.00%
10dB 100.00% 100.00%

QAM64 dmes3ool dogdmeo d9Emdgdol 3m953033096(3)gd0 obowgm
3gb6. 4_%bg.

gbm. 4. QAM64 BmEnEsgool Lsdmsmmo Lim®s  dmbwmo  Loddmemgdols

36Hm396@0

SNR | bobod@mwo QAM64 393969006 90mwmo QAM64

-3dB 2.19% 2.43%
0dB 8.42% 9.38%
1dB 17.27% 19.29%
3dB 24.01% 27.01%
5dB 31.00% 35.40%
7dB 41.89% 50.27%
10dB 55.54% 73.31%
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Abstract

New electronic devices are coming in every day. There is a tendency to
operate different types of devices remotely. Until now, the scale of this was quite
limited. It can be a kettle, a refrigerator, a washing machine, a vacuum cleaner and
even a vehicle. According to statistics, the trend is increasing and by 2025,
compared to 2015, smart devices are expected to triple at least. The growth of
devices in the network has led to a tendency to increase its capacity. Based on the
analysis, we can say that the increase in devices far exceeds the improvement in
spectral efficiency. The paper discusses and demonstrates some of the weaknesses
of radio technologies. The spectral efficiencies of mobile systems are slowly
increasing, but new models need to be developed for further development. Access
technologies changed almost every time, but system speeds mostly increased with
increasing channel width. In the case of a bad SNR, the number of errors on high-
order modulations increases. In order to use 64QAM modulation we need to have
a good signal. To achieve spectral efficiency we need to have a strong clear signal.
The signal have to exceed the noise by about 200 times, which in the case of
mobile systems occurs only in the centers of the beams, where the antenna gain
and efficiency are high.

A key component of reliability is the development of software that does not
rely on the state of the device. Hardware errors cause additional software errors.
The total number of errors increases the probability of a fatal error. With new
adaptive software we will be able to increase the operating time of the device. We
propose a workflow testing model for IoT devices that can extend service life.

To make radio cognitive, we must use many aspects of communications and
computer science. We will see that these concepts and their application in
communication systems require a broad understanding of many disciplines. This
will make cognitive radio very interesting, but at the same time make it a rather
difficult subject. Cognitive radio is an intelligent processing program and
adaptation of a wireless communication system. We use it here, based on
environmental observations, as a processing engine. This part of the radio is called
the cognitive engine. Following the description and development of the cognitive
engine, we move on to the more general approaches to the use of learning
techniques and artificial intelligence in wireless communication systems. Neural
networks are the oldest form of Al in computer science. Recent advances in both
hardware and software allow them to be used in more applications. Of particular
importance are cognitive radios, neural networks provide the means for the
detection and classification of signals and modulations.

Today, fixed, stereotyped signal processing algorithms are used in signal
transmission systems. The basis of these algorithms are mathematical models that
have been worked on by a number of eminent scientists.

The Fourier series consists of harmoniously sinusoids. Using such a function
we are able to transmits signals through different harmonic oscillations so that
even if these oscillations are superimposed on each other, we can still
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mathematically detect all these oscillations. This model is designed only for
systems of harmonic oscillations where the frequency of these oscillations is
different. Unfortunately this harmony may disturbed after the signal is formed,
transmitted through radio components and transmitted. Harmonic oscillation
changes shape. The change in shape leads to the formation of new harmonic
constituents and interference to other signals because these harmonic constituents
coincide with the frequency of the harmonic constituents of other signals.

we propose to add new functionality to radio systems that can intelligently
process waves. In addition to existing algorithms and radio signal processing
techniques, there will also be flexible adaptive mechanisms. SDR allows you to do
this. Nowadays, the signal processing of radio units is done programmatically and
not physically as it was before. All the leading manufacturers of base station radio
units on the market already use SDRs. To some extent this means that the
introduction of new modulations should theoretically be possible on existing
devices.

As a result of modulation and demodulation, sideband components are
formed, this is due to both mathematical modeling and transmission in non-ideal
structure cable systems. As a result, the shape of the signal is changed and we
receive additional noises after performing the fast Fourier transform function. We
can see this from points on the spectrum. To compensate for the noise, we have
proposed modulations generated by the neural network. The advantage of a neural
network is its ability to adapt. After integrating the functionality of the neural
network, we will be able to make individual algorithm optimizations according to
the place and condition. This will give us high efficiency and increase the total
capacity of the system.
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