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Abstract: This article studies and analyzes the current use of unmanned aerial vehicles (UAVS)
in military operations. It classifies military UAVs based on functionality, technical characteristics, and
applications. Special focus is given to the development of platform-less inertial navigation systems
(BINS), crucial for accurate and reliable UAV navigation. The article covers the evolution of these
systems from concept to current technologies and discusses their future applications, highlighting their
importance for high-precision positioning and navigation in military operations.
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The article analyses the application and classification of modern military drones. The stages of
development of platform-free inertial navigation systems are considered, as well as the possibility of
their application on military drones. The generalised structural scheme of platform-free inertial
navigation systems with a sensing element based on laser gyroscope is presented.

The global experience of using unmanned aerial vehicles (UAVs) in various armed conflicts
demonstrates the increasing role of UAVs in combat operations. Analyses of the directions and
methods of combat use of forces and means, as well as the development of the system of operational
support for combat operations show that the activity and range of tasks performed by UAVS is
constantly expanding. At the present stage UAVs fulfil a wide range of tasks: reconnaissance tasks,
REB tasks, geoinformation and topographic and geodesic support tasks, defeat of point ground and
surface targets. The use of UAVs against area targets by forming a "swarm" is becoming more relevant
[1].

At present, the Russian Federation is intensively carrying out development work to create
reconnaissance-impact (RI) UAVs capable of performing almost all known reconnaissance and combat
missions. The development of such UAV systems is aimed at high-altitude, long-term autonomous
flight [2]. The work on their development is a priority for the construction of the UAV application
system in the Russian Armed Forces.

UAVs are multifunctional types of weapons and military equipment that improve the effectiveness of
any nation's weapon system. Figure 1 shows the Russian Armed Forces' UAVs of various types in
service and in the future.
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Figure 1 - Classification of Russian Air Forces UAV types

As classification features, the data on flight time limit, altitude and accuracy requirements of the
autonomous navigation system are investigated. At the current stage of development of the Russian
Armed Forces' UAV RIs, the most promising ones are considered to be: "Okhotnik-U" and "Altair".

For UAVS, the use of inertial navigation aids is a prerequisite for combat use. In the situation of active
electronic countermeasures from the enemy, inertial navigation systems (INS) will allow drones in
autonomous flight mode to perform reconnaissance and strike missions even in the case of complete
loss of communication with the control centre and absence of signals from ground and satellite
navigation systems [3].

The most demanded and attractive for UAVs are platform-free inertial navigation systems (BINS),
which have a number of advantages: high informativeness, versatility, accuracy of output information
formation and speed of information delivery; sufficient reliability, providing resistance to vibration
and shock effects; acceptable mass-size parameters and power consumption [4].

The military leadership of the Russian Armed Forces considers UAVs of all types as one of the most
important means of enhancing the combat capabilities of the Russian Armed Forces. Analyses of
trends in the improvement of methods and forms of combat operations show that the existing types of
UAVs provide the entire range of combat applications in modern military conflicts.

The solution of tasks of automatic and automated control mode of UAV and its target load (technical
means of reconnaissance and weaponry) in the autonomous flight mode is achieved by using
measurement systems based on inertial methods of measuring motion and orientation parameters, the
most advanced of which are BINS based on optical gyroscopes.

This is due to the fact that they provide complete information on navigation parameters of motion -
heading, pitch (trim), roll, acceleration, speed and coordinates of the object. At the same time, they are
practically autonomous during active flight, as they require minimum external information. Due to the
possibility of determining the angular position of an object with high accuracy in any angle range and
with high frequency of information delivery, BINSs have no alternative to date [5].

At present, existing and prospective UAV RIs use BINSs used in manned aviation. The main stages of
BINS development are presented in Figure 2
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Figure 2 - Stages of BINS development

Structurally, the used BINSs are made according to the traditional monoblock scheme with an inbuilt
satellite navigation system (SNS) receiver. Generalised structural scheme of the used BINS is shown
in Figure 3.
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BSE - block of sensitive elements, SE - sensitive elements, PSD - high-speed analogue-to-digital
converter, VINS - high-performance low-energy on-board computer, SNS - satellite navigation system.
VIP - secondary power supply.

Figure 3 - Generalised structural diagram of the used BINSs

In accordance with the tactical-technical requirements (TTC) of the UAV SU, its navigation system
(NS) must ensure the accuracy of determining its own coordinates and coordinates of mobile objects
no worse than £30 metres. The achievement of this accuracy is realised by means of complexing the
NSS with the standard BINS, which realises the operational readiness of the UAV's NS and provides
autopiloting in the autonomous flight mode.

The use of autonomous BINS will significantly reduce the UAV's radio range visibility and increase its
immunity to interference. Thus, the presence of autonomous BINS for UAVs is mandatory, and their
improvement is one of the main tasks of science and industry.
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