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Military Scientific Research Institute, Baku, Azerbaijan 

 

The theses present a concept for an atmospheric acousto-optical locator 

developed in line with modern military requirements. The system combines acoustic 

and optical methods to enhance target detection efficiency. Its central element is an 

electronic scanner that ensures high-speed data processing. An analysis of the 

locator's key characteristics under complex atmospheric conditions has been 

conducted.  

The model considers the effects of turbulence, temperature gradients, and air 

humidity. A comparison with traditional observation and detection methods has been 

performed. Simulation results demonstrate significant advantages of the new 

technology. Special attention is given to issues of electromagnetic compatibility and 

interference protection. Recommendations have been developed to optimize the 

system's design and operation. The technology shows high potential for application 

in modern military complexes. 

1. General requirements for military detection systems. The atmospheric 

acousto-optical locator with an electronic scanner is designed for use in military 

reconnaissance, surveillance, and early warning systems. To be effective in combat 

conditions, the system must meet strict requirements, including [1-6]: high accuracy 

in object coordinate determination; high processing speed and rapid response; stable 

operation under complex meteorological conditions; resistance to jamming and 

enemy countermeasures; minimal power consumption and compact dimensions; 

these criteria ensure the system’s integration into modern military platforms, 

including unmanned aerial vehicles (UAVs), ground reconnaissance complexes, and 

naval air defense systems [7-10]. 
2. Reliability and resistance to external factors. Military reliability 

requirements include: 

˗ operation in extreme climatic conditions; 

˗ protection against electromagnetic interference; 

˗ durability and fault tolerance. 

3. Detection accuracy and target identification. The acousto-optical locator 

must provide precise coordinate determination of airborne, ground, and naval targets 

in real time. Key parameters include: 

˗ angular resolution: ∆𝜃 =
𝜆

𝐷
 ; 

˗ ranging accuracy: 𝜎𝑅 =
𝜆𝑐

2𝐵
 ; 

˗ detection of low-observable targets. 

System sensitivity must ensure detection of objects with a radar cross-section 

(RCS) as low as 0.01 m² (stealth targets). Capability to operate under active 

countermeasures (jamming, optical and electronic camouflage). 
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4. Real-time performance and data processing. Military detection systems 

require minimal latency in target acquisition and tracking. Key requirements 

include:system response time: less than 10 ms; data update frequency: at least 100 

Hz. Implementation of adaptive algorithms: Kalman filtering for trajectory rediction; 

artificial neural networks for target classification. 

System functionality must include: automatic target tracking; determination of 

dynamic object parameters (speed, trajectory); real-time data transmission to 

centralized combat systems. 

5. Energy efficiency and mobility. Modern military requirements demand 

reduced weight and power consumption of equipment. Weight and size constraints: 

system weight not exceeding 20 kg for portable solutions; compatibility with mobile 

carriers (vehicles, UAVs). Energy efficiency: power consumption not exceeding 200 

W; use of energy-efficient laser diodes and processors. 

The atmospheric acousto-optical locator with an electronic scanner must 

provide high accuracy, real-time performance, resistance to jamming, and 

adaptability to environmental conditions, making it an essential tool in modern 

military surveillance and detection systems. 

References 

1. Huseynov, A.G.,Suleymanov, I.I. Portable opticalcommunication systems 

andsome characteristics of transmission//- Baku: Collection of scientific works of 

Azarbaijan Higher Military School 

2. Skolnik M. I. Radar Handbook.3rd ed.-New York:McGraw-Hill, 2008.-1072 p. 

3. Ibrаhimov B. G. Research quality of functioning of the efficiency optical 

telecommunication systems using spectral technologies / B. G. Ibrаhimov, E. G. Hashimov // 

Проблеми інформатизації : тези доп. 11-ї міжнар. наук.-техн. конф., 16-17 листопада 

2023 р., м. Баку, м. Харків, м. Бельсько-Бяла : [у 3 т.]. Т. 1 / Нац. ун-т оборони Азерб. 

республіки [та ін.]. – Харків : Impress, 2023. – С. 29-30. 

4. Bayramov A. A. et al.  SMART control system of systems for dynamic objects 

group //Bulgarska Voenna Misal. – 2018. 

5. İbrahimov B.G. et al. Research and analysis of efficiency indicators of critical 

infrastructures in the communication system // - Kharkov: Advanced Information Systems. 

2024. Vol. 8, No. 2. pp.58-64 doi: https://doi.org/10.20998/2522-9052.2024.2.07 

6. Richards M. A. Fundamentals of Radar Signal Processing. 2nd ed. – New York: 

McGraw-Hill, 2014. – 416 p. 

7. Hashimov, E.G., Maharramov R.R. Methods of effective detection of unmanned 

aerial vehicles // Проблеми  інформатизації. Тези доповiдей 9- i мiжнародноi науково-

технiчноi конференцii. Том 1. -Черкаси – Харків-Баку – Бельсько-Бяла: 18 – 19 

листопада, -2021, -с.118-119. 

8. Hashimov E. G. About one method of navigation task solution //AHMC after H. 

Aliyev. Scientific Review. – 2013. – Т. 1. – №. 20. – С. 45-49. 

9. Muradov S. et al. Determining the location of the UAV equipped with a homing 

device based on radio beacons //Modeling, Control and Information Technologies: 

Proceedings of International scientific and practical conference. – 2023. – №. 6. – С. 54-56. 

10. Hasanov A. H. et al. Comparative analysis of the efficiency of various energy 

storages //Advanced Information Systems. – 2023. – Т. 7. – №. 3. – С. 74-80. 

  

https://doi.org/10.20998/2522-9052.2024.2.07

