Noatica
Notico olaraq, robototexnika - sonaye vo sohiyyodon tutmus giindolik islorimizo vo qarsiligh
olagoalorimizo gador hoyatimizin miixtalif aspektlorinds inqilab etmok potensialina malik siiratlo inkisaf
edon bir sahadir. Tadqiq etdiyimiz kimi, robototexnikanin tokamiilii shomiyyatli marhalalar va texnoloji
yeniliklor, o ciimlodon omokdasliq edon robotlar, yumsaq robototexnika, siini intellekt inkisaflar1 vo
insan-robot qarsiliglt slagolorinin tokmillosdirilmasi ilo yadda qalmisdir. Miixtslif sonaye saholorindo
coxsayli tatbiglorlo robotlar getdikco miiasir diinyamizin vacib hissasina gevrilir. Da Vinci Corrahiyyo
Sistemi, Boston Dynamics-in Spot vo Zipline-in tibbi ¢atdirtlma dronlar1 kimi ugur hekayslari global
problemlori hall etmok vo hoyati yaxsilasdirmaq li¢lin robototexnikanin transformativ potensialini
niimayis etdirir. Robot texnikasinin faydalarinin masuliyyatli vo odalstli sokildo hoyata kegirilmasini
tomin etmok iiciin is yerini doyisdirmo, molumatlarm moxfiliyi, SI qorazliyi vo kibertohliikesizlik kimi
mosalolor diggotlo hall edilmalidir.iraliyo baxsaq, insan-robot omokdashigimin artmasi, sohiyyodo
robototexnikanin genislonmasi, yeni totbiglorin ortaya ¢ixmasi, mosuliyystli innovasiyaya daha ¢ox
digget yetirmoakla, bu sahads ¢oxsayli maraqli tendensiyalar vo inkisaflar gézloys bilorik. Siini intellekt,
masin Oyronmasi vo insan-robot qarsiliqli alaqosi sahoasindo irsliloyislor robotlarin golocoyini idara
etmoyo davam edocak, robotlar1 daha agilli, uygunlasa bilon vo hoyatimiza integrasiya edocokdir. Robot
texnikasinin golocoyini qobul etdiyimiz ii¢iin diisiiniilmiis miizakiralords istirak etmok, masuliyyatli
innovasiyalar1 tosviq etmok va bu texnologiyalardan etik vo davaml istifadoni tosviq edon siyasat vo
qaydalar hazirlamaq ¢ox vacibdir. Bununla biz robot texnikasinin potensialindan diinyamizin
yaxsilagdirilmasi, naticado somaraliliyin artirilmasi, miirokkob problemlorin halli vo hor yerdos insanlarin
hoyatina miisbat tosir gostormasi ii¢iin istifado olunmasini tomin edo bilorik.
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SCHEMO-TECHNICAL SOLUTIONS FOR DESIGNING NATIONAL FLIGHT CARDS FOR
UAVS
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Abstact
The control system based on the STM32 microcontroller is analyzed in detail on the specific example
presented in the article. In this system, the integration of components such as IMU, GPS module,
barometer and magnetometer is explained. Aspects such as system architecture and control
implementation, PID controller, and sensor data fusion are emphasized. Real-time flight path
optimization with machine learning algorithm and ability to adapt to environmental information is
explained. General information about unmanned aerial vehicles is given, the main features and
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parameters of STM32F405 and STM32F722 flight control cards are shown. The basic principles of
designing national flight cards used for reconnaissance UAV were reviewed. In addition, the analysis and
research of the applied control systems of unmanned aerial vehicles (UAVS) is discussed. Basic
components of control systems, sensor integration and flight control algorithms are explored.
Keywords: UAV, MAMBA, ESC, EASYEDA, STM32, PID, UART, USART, SPI, 12C, ADC, DAC.
Introduction.

Unmanned Aerial Vehicles (UAVs) are devices that can perform a wide variety of tasks autonomously or
remotely. UAVs are widely used in fields such as aerial photography, agriculture, and surveillance and
search and rescue missions. UAVs become a powerful auxiliary factor for commanders in making
decisions about launching combat operations, they are constantly developing and improving, and are
widely used in modern wars as both reconnaissance and strike tools. The above require a careful and
detailed analysis of all aspects of their application. The analysis of the development directions of the
forms and methods of military operations shows that unmanned aviation is now viewed as a highly
effective tool capable of solving a wide range of combat tasks [1]. It is assumed that in the near future,
UAVs will be able to detect the location of air defense means, their silencing and destruction, obtain the
exact coordinates of fortified enemy positions, as well as launch and direct missile and bomb strikes on
detected objects. will take over. The analysis of modern wars once again confirms that the widespread
use of UAV allows units to significantly reduce manpower losses, as well as to have an advantage over
the enemy both in terms of strength and morale-psychological condition [4].

In our country and around the world, the use of UAVs for military, civilian and professional purposes, as
well as for scientific purposes, is growing rapidly. Therefore, it is known that the application of this issue
for military and civilian purposes will be more on the agenda in the coming years. UAV manufacturers
are not limited by any standards yet. As a result, today there are no restrictions by air traffic controllers
on what equipment can be equipped with what[8].

The use of UAVs for military purposes made military operations more effective. It is divided into
different categories based on operating time, impact environment and other factors. UAVs are used by
police organizations in some countries for security purposes. It can also be used in borderlands,
underwater environments, and difficult terrains such as mountains or deserts. In our article, the issue of
designing national flight cards for reconnaissance UAV was considered.

Main part. Flight cards used in unmanned aerial vehicles (UAVs) are one of the main components that
control the flight of the UAV. These cards collect data from various parts of the UAV, making the flight
stable and safe. Flight cards receive data from various sensors (gyroscope, accelerometer, barometer,
GPS, etc.), adjust the signals sent to the motors and control the movements of the UAV. The main
functions and features of flight cards are as follows:

Control and Stability: Flight cards collect data from sensors such as gyroscope and accelerometer and
convert analog signals into digital signals to ensure stable and correct flight of the UAV. Through PID
(Proportional-Integral-Derivative) controllers, it regulates and stabilizes the movements of the PUA.
Data Reception and Processing: Flight cards receive data from GPS, barometer, compass and other
sensors and use this data during flight. The data is collected and sent to the remote control station by
means of telemetry modules.

Motor Control: The signals sent to the motors through ESC (Electric Speed Controller) are kept under
control. ESC controls the direction and speed of the UAV by adjusting the speed of the motors[3].
Remote Control and Autonomous Modes: The flight card receives signals from controllers and
provides manual control of the UAV. Executes predefined flight plans or missions for autonomous modes.
Popular examples of various flight cards include STM32F405, STM32F722, Pixhawk, DJI, Naza and
other popular platforms. These cards are selected and configured according to the requirements of
different users and the type of PUA.
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STM32 microprocessors are a family of microprocessors manufactured by STMicroelectronics and based
on ARM Cortex-M series cores. These microprocessors are widely used in drones, industrial, automotive,
home electronics, and various other applications. STM32 microprocessors are known for high
performance, low power consumption and many integrated peripheral modules. STM32 microprocessors
are versatile and widely used in drones. The STM32F405 and STM32F722 microprocessors are new
generation high-performance members of the STM32 family[2]. STM32F405 microprocessors are
equipped with an ARM Cortex-M4 core and are designed for high-performance applications. Table 1
shows the parameters and characteristics of STM32F405 microprocessors. STM32F722 microprocessors
are equipped with an ARM Cortex-M7 core and offer higher performance and more advanced features,
and the main features are shown in table 2[5].

Table 1. Basic parameters and peripheral modules of the STM32F405 microprocessor

Core ARM Cortex-M4

Clock Frequency Maximum 168 MHz

FLASH Memory 1 MB

RAM 192 KB- SRAM

DMA 16 kanal Direct Memory Access (DMA)
ADC 3x 12-bit ADC, 24 channel

DAC 2x 12-bit DAC

UART 6x USART/UART

SPI 3x SPI

12C 3x 12C

Table 2. Basic parameters and peripheral modules of the STM32F722 microprocessor

Core ARM Cortex-M7

Clock Frequency Maximum 216 MHz
FLASH Memory 512 KB-2 MB

RAM 256 KB SRAM

ADC 3x 12-bit ADC, 24 channel
DAC 2x 12-bit DAC

UART 8x USART/UART

SPI 6X SPI

12C 4x 12C

The STM32F722 has a higher clock frequency (216 MHz) and an ARM Cortex-M7 core, which gives it
higher performance than the STM32F405. Also STM32F722 offers larger FLASH and RAM memory
options and has more UART and SPI interfaces. Both microprocessors are high-performance, multi-
functional and suitable for use in unmanned aerial vehicles [6].

Fields of application and prospects of national flight cards in UAVs. The design of national flight
cards for quadcopters and fixed-wing UAVs offers great prospects for the development of modern
aviation. UAVs are used for a number of important applications in the military, civil, industrial and
research fields. Some key considerations regarding the prospects for developing national flight controls
for UAVs are as follows:

e Security: Quadcopters and fixed-wing UAVs can be adapted for use in security operations. They
offer great potential, especially in areas such as border security, rescue operations and
firefighting. It provides great perspective for potential application in many fields. This leads to a
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number of reasons for the development and use of national or domestic air traffic control
systems][7].

Reconnaissance: Quadcopters and fixed-wing UAVs can be used for reconnaissance operations.
Autonomous flight technologies and national flight control systems enable more effective
reconnaissance operations in the regions.

Network: The possibility of creating a communication network through kamikaze and
reconnaissance UAVS[3].

Software: The software must be completely national and developed by national personnel.
Universality: Compared to analogues, the location of a number of sensors on one card.
Volume: Very little overall dimensions and weight.

Economic efficiency: A national flight controller costs less according to real market economy,
etc.

Based on the considerations listed above, a national flight controller was designed using Multisim
14.0, EasyEDA, AltiumDesigner programs (Figure 1), and the national software was written
accordingly.

MAKA V1.0 |

Figure 1. 3D representation of national flight controls measuring 4x4 cm

A typical UAV control system consists of several key components that work together to provide stable
and efficient flight. These components are:

Flight Controller: The flight controller is the brain of the UAV, processing data from various
sensors and executing commands to stabilize and control the flight[9].

Sensors: Inertial Measurement Units (IMUs): IMUs, including accelerometers and gyroscopes,
measure the orientation and acceleration of the UAV and provide critical information for flight
stabilization.

GPS Module: GPS module provides accurate positioning data, enables autonomous navigation
and tracking[10].

Barometer: The barometer estimates the altitude of the UAV by measuring the atmospheric
pressure.

Magnetometer: The magnetometer determines the direction of the UAV by measuring the
Earth's magnetic field.

Actuators: These are the motors and servos that control the movement and orientation of the
UAV.
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e Communication Systems: UAVS use various communication systems, such as radio transmitters
and receivers, for remote control and data transmission[10].

e Control System Applied in UAV: The presented example describes a UAV control system with
flight controller based on STM32 microcontroller. In this system, IMU, GPS module, barometer
and magnetometer are integrated. Figure 2 below presents the block diagram developed by us in
EasyEDA program of IMU.
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Figure 2. Electric circuit developed in EasyEDA program of IMU

System Architecture: The UAV's control system architecture includes an STM32 microcontroller that
processes sensor data and executes control algorithms. The IMU provides orientation data, the GPS
module provides positioning data, the barometer estimates altitude, and the magnetometer determines
direction[9].

Conclusion

The designed national flight card provides a highly functional and reliable system with the combination

of components such as STM32F722 microprocessor, barometer, MPU6050 and GPS module. Each of

these components supports the basic functions of the flight card and ensures the successful execution of
the project. The power and performance of the STM32F722 microprocessor, together with the barometer
and MPUG050, ensure accurate flight control. The video streaming function through the OSD (On-Screen

Display) chip enables real-time data monitoring during flight. The GPS module provides accurate

positioning and route tracking. This project is both technologically and functionally advanced and offers

a suitable solution for modern flight systems. This flight card is an important step in the field of flight

control systems, can be used in various applications and provides high accuracy, reliability and

performance.
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YASIL TEXNOLOGIYA 9SASLI DAVAMLI VO YASIL HOYAT KONSEPSIYASI

Roahimova N. 9., Abdullayev V. H., Abuzarova V. O.
Azarbaycan Dévlat Neft va Sanaye Universiteti, Baki

Xiilasa

Muasir yasayis texnologiya ila vohdst halinda inkisaf edir. Kegmiso nazoran yasayis torzi, insanlar, buna
uygun olaraq otraf miihit do doyismoyo baslamisdir. Dayison miiddst orzindo, xiisusilo yaxin kegmisdo
insanlar tobiotlo aralarindaki miinasibati doyisdirmaya gadir olmusdur. Lakin bu proses, xiisusila tabiato
zaror vermisdir. Tabii ki, bu zaror bir torofli deyildir. Sonaye inqgilabinin baslamasi ilo insanin tobioto
verdiyi zoror daha da artmaga baslamisdir. Digor torofdon, artiq miiasir dovr insanlarinda “tobioti
gorumaq” istiqgamotindo fordi siiur inkisaf etmoyo baslamisdir. Vo bu da 06ziinii texnologiyanin
inkisafinda da gostormoya baglamisdir. Miasir dévrds texnologiyalar “Otraf-mihit dostu” olaraq inkisaf
etdirilmays vo totbiq edilmoays baslanmigdir. Bu digor adi ils “Yasil texnologiyalar” olaraq hayatimiza
daxil olmusdur. Vo yasil texnologiyalar “yasil vo davamli” bir hoyatin osas hissalorindon birinog
cevrilmisdir. Mogalado, texnologiyalarin yasil texnologiyaya cevrilmosi ilo birlikdo onlarin yasil vo
davamli hoyata verdiklori tohfalor, yasil vo davamli hoyatin osaslari, davamli inkisaf vo yasil
texnologiyalarin davamli va yasil hoyat {i¢iin no doracods 6nomli olduglart geyd edilmisdir. Mévcud
infrastruktur iizorindo miioyyan doyisiklorin aparilmasi ilo daha davamli bir hoyat olds etmok va golocok
nasillora daha saglam bir tabiot miras goymaq bugiinki bagariyyatin asas vazifalarindon va borclarindan
biridir.

Acar sozlor: Yasil Texnologiya, Davamli Hoyat, Yasil Hoyat, Davamliliq, Davamli Inkisaf, Texnologiya
Giris

Bosariyyatin golocayi ligiin asas addimlardan biri daha tomiz, hayat keyfiyyeotinin daha yiiksok oldugu,
hom insanlarin ham ds tabiatin birgs qarsiligli amma zararsiz tesirinin hayata kegirilmasidir. Burada,
osas agar sozlordon biri “davamliliq”dir. Davamliligin tomin edilmasinds asas kdmokgi vasitalorden biri
da texnologiyalardir. Xiisusilo, agilli texnologiyalar basoriyyats tobistin resurslarindan somarali istifads
etmoys komok edir. Digor sozlo, agilli texnologiyalar da bu proseso uygunlasir. Bugilin bu ciir
texnologiyalar “tobiot dostu” kimi taninir vo burada, osason Yasil Texnologiya terminindon istifado
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