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Анотація. Сучасний етап ведення бойових дій характеризується мультидоменними 
операціями, що зумовлює розвиток відповідних зразків озброєнь військової техніки. Засто-
сування противником повітряно-космічних засобів широкого спектру та дедалі більша за-
лежність від них спроможностей для зв’язку, навігації, логістики та розвідки підкреслює 
потребу в моніторингу об’єктів, явищ та дій у аерокосмічному домені. Передові технології 
вже дозволяють виявляти аерокосмічні об’єкти і явища із високою точністю. Країни в усьо-
му світі усвідомлюють вразливість своєї інфраструктури при доступі противника до аероко-
смічного домену. Вчасна ідентифікація аерокосмічних об’єктів і явищ, «невідомих дронів» 
є актуальною потребою безпеки країн. Стаття описує український досвід військових спос-
тережень ААЯ/UAP під час оборони від повномасштабної агресії росії за період 2023-2024 

роки. Показані характерні особливості спостережених об’єктів на основі відеореєстрації із 
БпЛА, проведений аналіз показав наявність факторів аномальності та спільність із аналогі-
чними спостереженими об’єктами військовими США та по всьому світу. Левова частка «не-
відомих дронів» беззаперечно є апаратами противника, проте частина – результатом діяль-
ності третьої сторони, чиї об’єкти проявляють льотно-технічні характеристики, не тільки 
недосяжні для відомих апаратів та явищ, але і кидають виклик нашим уявленням про фізи-
ку. Отже моніторинг та вивчення ААЯ через невідому загрозу, яку вони можуть становити, 
та їхню постійну присутність у аерокосмічному домені, де працюють Сили Оборони Украї-
ни, є актуальною задачею. Виявлення невпізнаних повітряних об’єктів вже визначено наразі 
одним із завдань об’єктивного контролю дій (бойової роботи) сил протиповітряної оборони 
у керівних документах. У світі приділяється все більша увага ААЯ, так як насиченість аеро-
космічного домену системами із різноманітним функціоналом зростає, що призводить з од-
нієї сторони до зростання ризиків, пов’язаних із ААЯ, а з іншої – до збільшення кількості 
повідомлень щодо спостереження ААЯ.  
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1. Introduction. The Aerospace Domain (hereinafter – ASD) connects the land, maritime 

and partially electronic domains. Aerospace Domain Awareness (hereinafter – ADA) is one of 

the main challenges for national security of all countries [1-3]. The widespread use of aerospace 

reconnaissance, communications, and navigation underscores the need for reliable awareness that 

includes monitoring, tracking, and analysis of aerospace objects and phenomena (hereinafter – 

AOP) and their actions in the ASD. Timely detection and identification of observed AOP is an im-

portant task for improving situational awareness in the ASD, in order to ensure airspace security. 

Some of these AOP, as a result of detailed analysis, could be the new drones, balloons, lanterns, 

clouds, etc.  

Objects and phenomena in the ASD that cannot be immediately recognized by their charac-

teristics during primary identification pose a direct and indirect threat because they demonstrate 
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characteristics incompatible with the available data on known objects: high speeds, instantaneous 

accelerations, lack of visible signs of propulsion, non-trivial light effects, and so on [4-6]. Such 

AOPs could be referred to as unidentified aerial (flying) objects and phenomena (hereinafter – 

UFO). As a result of the final identification, some of them are eventually identified, but some are 

recognized as anomalous due to the presence of anomaly factors (see below) and could be referred 

to as Unidentified Aerial Phenomena (hereinafter – UAP). The main hazard from UAP is the 

possibility of their collision with aircraft in the ASD, their light, radiation, electromagnetic, and 

other unknown effects on technical systems, people, the environment, etc.  

According to statistics, so-called “unknown drones” have been a growing threat to critical 
national infrastructure, military bases, and other facilities for the last few years [7]. Undoubtedly, a 

big part of such reports is associated with the variety of civilian drones freely available on the 

market, as well as smuggling, industrial espionage, and intelligence activities of other countries 

[8]. Actually, the “unknown drones” is another new name for UAP, as many of them exhibit unu-

sual characteristics.  

Leading countries such as the USA, France, Norway, Argentina, etc., have special units and 

organizations that are responsible for the centralized gathering of information on AOPs and their 

identification [9-12]. Identification of AOP is a key issue, as they can pose a threat to national se-

curity, especially during the war times. Reports published by US governmental (AARO and OD-

NI) [13-14] organizations, as well as other organizations involved in the study of UAP, state that 

UAPs pose a clear threat to national security because their origins, motives, and capabilities are 

unknown [5]. Therefore, monitoring and study of UAP is in the interest due to the unknown danger 

they may pose and their constant presence in the controlled and restricted ASD where units oper-

ate. It is crucial to have effective cooperation between all components of the national security and 

civilian sectors to detect, identify, and, if necessary, neutralize objects that pose a threat on time. 

Coherence and coordination in the monitoring of ASD significantly reduce the level of misidenti-

fication and related losses, etc. 

Russia's war against Ukraine, which began locally in 2014, has been full-scale since 

2022. One of the features of this war is the saturation of the operational environment with recon-

naissance systems, the use of UAVs, and different types of weapons, etc., on a large scale previ-

ously unknown. This has a major impact on UAP observations – on the one hand, the attention of 

people (both civilians and military) to any objects in the sky has increased many times over (since 

their safety and life depend on it); the number of false recognitions of civil aircraft has decreased 

(due to martial law, civil aviation flights are not allowed); a significant number of types of aero-

space objects and phenomena associated with combat operations have appeared; hundreds of thou-

sands of various monitoring systems and tools are continuously used on various platforms that re-

cording ASD, especially in the area of combat clashes to detect enemy air attack and reconnais-

sance assets that potentially pose a threat (see below). Due to the full-scale aggression of the rus-

sian federation, Ukraine currently has tens of thousands of different ASD monitoring devices. As 

the number of ASD monitoring systems and the level of professionalism of the involved personnel 

grow, the number and quality of AOP reports increase.  

2. Main methods and means for observation, detection, and identification of aerospace 

objects and phenomena in Armed Forces of Ukraine. AOP monitoring of ASD in Armed 

Forces of Ukraine (hereafter – AFU) now consists of the following main stages [15], Fig. 1. 

Observation of the ASD is carried out visually or with the help of technical means. Detec-

tion of AOP in ASD is the process of establishing the presence of AOP as a result of observation 

of ASD using various methods (visual, thermal, acoustic, radar, etc.). Monitoring equipment and 

devices are individual (micro-level), local (meso-level), and global (macro-level) electronic and 

mechanical systems that measure and record the state of the environment.  

Global monitoring systems for ASD in Ukraine include satellites, meteorological stations, 

and radar stations. Local systems currently include departmental and private devices, aircraft, etc. 

Individual electronic and mechanical systems that are rapidly developing include mobile devices, 

smartphones, surveillance cameras, mini radars, portable stations for determining meteorological 

conditions, environmental parameters, etc. [14, 16, 17]. 
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Fig. 1. Main stages of aerospace objects and phenomena monitoring in AFU 

 

Identification of AOP is the process of establishing the identity of the observed parameters 

and features of AOP to the corresponding parameters and features of known AOP of anthropo-

genic and natural origin. Primary identification is carried out directly by the persons involved in 

monitoring and detection of AOP or automated using specialized technical systems. Primary iden-

tification is the basis for assessing threats and making a quick decision on how to neutralize them 

if detected. The data for threat assessment is prepared directly by the persons involved in moni-

toring and detecting AOP or by other specialists, based on the primary identification, to prepare 

and promptly transmit information to the relevant officials for making decisions on neutralizing 

possible threats. Data for threat assessment includes the following key AOP parameters: direction 

of movement, trajectory, speed, general description, etc. It should be sufficient to make a decision 

on how to neutralize possible threats, which is the absolute governmental priority. The data for a 

final identification is prepared directly by the persons involved in the monitoring and detection of 

AOPs or by other specialists, based on the primary identification. The final identification is aimed 

at conducting an analysis, which is carried out if, as a result of the initial analysis, the AOP re-

mained unidentified. The data required for final identification are described below. However, non-

identification as a result of the primary identification is not an obstacle to preparing threat assess-

ment data and making a decision on the possible neutralization of the observed AOP.  

AOP parameters are data that describe the AOP and can be expressed numerically (e.g., 

speed, size, brightness, etc.). AOP features are data that qualitatively describe AOP and cannot be 

expressed numerically (e.g., color, shape, etc.). 

The parameters and features for observations of AOP should follow the next requirements: 

comprehensively characterize the AOP in order to make an identification with a high level of con-

fidence; be measured using available tools and instruments; have known limits of variability for 

different observation conditions. The identification of AOP can be carried out visually, based on 

prepared hardware data, and automatically (software). The final decision on the results of the AOP 

identification is made by a designated responsible person.  

Cameras, night vision devices, telescopes, binoculars, etc., are visual monitoring devices 

and instruments for ASD. They can be portable, stationary, or mounted on moving vehicles and 

equipment. Along the frontline and all over the territory of Ukraine, because of the war, now de-

ployed a dozen thousand different military and civil cameras, recording videos and thermal imag-

ing. Radio reconnaissance devices, which are widely used by the Ukrainian military, could detect 

radio emissions from AOP and help to identify them. Radar detection is carried out in Ukraine us-

ing special systems, which are very different in basis, range, and practical altitude and diapasons 

of frequency bands.  

Satellites and spacecraft monitor AOP from an extremely long distance. Space imagery is 

capable of providing highly accurate visual detection of AOP, thermography, electronic reconnais-

sance, etc. Almost all types of equipment for collecting information on AOP can be installed on 

satellites and spacecraft. Ukraine does not have its own reconnaissance satellites, but operational 

information is provided by foreign partners (the USA, Europe, and others), and Ukraine also pur-

chases images via commercial satellites.  

Manned and unmanned aerial vehicles, due to their relatively low cost, are the most af-

fordable carriers of monitoring systems in the ASD. The active use of UAVs in the ASD, especial-

ly in the area close to the warzone, makes it possible to monitor the AOP in close to real time and 

to analyze threats. Manned vehicles can be more informative and facilitate faster decision-making 

when the crew detects an AOP, but they put the crew at risk. The low visibility of UAVs, their 

maneuverability, and the ability of some types to hover for a long period of time over one point on 
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the Earth's surface allow obtaining a significant amount of information about AOP. The high speed 

of UAVs allows become a closer to AOP for better visibility. Many thousands of Ukrainian mili-

tary UAVs are conducting observations at all times, with a significant portion provided by 

Ukraine's international partners. 

Special stationary and mobile monitoring systems are among the most promising for 

monitoring and detecting AOP, as they are relatively inexpensive, allow deployment of a monitor-

ing network, are easy to disguise, and can be quickly upgraded. Stationary systems are placed on 

the ground, towers and masts, building elements, etc. Mobile monitoring systems are placed on 

vehicles, equipment, special unmanned mobile platforms, etc. The peculiarity of monitoring sys-

tems is multispectral, availability of hardware, data recording, and transmission devices. For ex-

ample, in Ukraine, since 2023, a wide system of acoustic sensors has been deployed, aimed at de-

tecting drones in real time due to the specific noise of their engines and to predict their trajectories. 

Ukraine produces some technical ground monitoring systems itself, but since 2022, many of them 

have been received as international technical aid or purchased from foreign partners, such as the 

USA, Norway, France, Great Britain, and others (Fig. 2). 

 

  
                                                a                                                        b 

  
                                                    c                                                       d 

Fig. 2. Examples of local and individual technical systems used in Ukraine for ASD monitoring  

for military purposes: “Patriot” air defense radar (a); thermal imaging surveillance system (b); 
deployment of UAV monitoring complex (c); special reconnaissance UAV (d) 

 

AOP can be unidentified at the primary stage during the war due to next reasons: poor ob-

servation conditions; insufficient properties of observation tools; variability of enemy and own 

types of tools; special flight modes related to the specifics of the task (at very low altitudes, with-

out lights, without identification marks, with a loudspeaker, with a thermite, etc.); fiber-optic-

controlled drones (used by both the russian and Ukrainian sides) – they are do not depend on ob-

stacles and can fly inside buildings, wait in ambush on the ground, etc.  

The enemy is actively using camouflage and deception measures to avoid being shot down 

by Ukrainian air defense. These include, in particular: special coloring of UAVs, radio-absorbing 

and thermal-insulating coatings, means of reducing engine noise; use of false targets (air balloons 

and UAVs with reflectors, shoots of dipole reflectors and heat traps); camouflage of UAVs as 

birds, etc. Because of the described threats and opportunities, in Ukraine, attention to the study of 

anomalous phenomena is also paid. In the public sector, this is the Aerospace Society of Ukraine, a 

separate structural unit of which is the Ukrainian Scientific Research Center for the Analysis of 

Anomalies "Zond", which has been conducting extensive activities in the study of anomalous phe-

nomena since 2004 [17, 19]. As for the military sector, a special order was issued in 2023 in the 

AFU, stating the need to track unidentified objects in the sky [20]. In 2024, a special unit in 
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the Ukrainian Defense Forces was organized – a research laboratory that analyzes AOP reports 

and identifies them, gathering and investigating UAP cases. Two manuals for the identification of 

AOP and the investigation of information about UAP in the AFU were written in 2024 and ap-

proved in 2025. Also, a special questionnaire has been developed to obtain detailed information 

from military eyewitnesses' testimonies [15], Fig 3. To avoid misidentification, only messages 

with photos/videos or other material, technical proof is accepted. A special scientific UAP identifi-

cation methodology has been developed [21] and special training of the military has begun, to in-

crease their ADA and to receive more UAP observation reports.   

 

 

Fig. 3. Two special manuals for the identification of AOP and the investigation  

of information about UAP in AFU 

 

   
                                   a                                                        b 

Fig. 4. The Ukrainian special “ePPO” civil application with “UFO” report button (a); example of 

UFO statistics from this application (for a period 1.7.2024-31.7.2024): some reports spikes were 

identified as Arian 6 space rocket launch effects, but some were not (b). The data is counted except 

for air alarm times; the average value is usually near 30 messages/day  

 

At the same time, for all people, a special “ePPO” (“electronic air-defense”) application has 
been created and is operating in Ukraine, which collects the coordinates of observations of all objects 

and phenomena in ASD in real time. A separate "UFO" button allows civilian eyewitnesses to report 

initially unidentified objects other than those of artificial origin (drones, airplanes, helicopters, mis-

siles, quadcopters, or explosions in the air), Fig. 4. Now, this application has more than 800000 us-

ers. Civilian reports are useful for military identification of the AOP, due to the large number of po-

tential witnesses and their uniform distribution across the territory. Based on the received data, “eP-

PO” AI processing is performed, and the localization and flight trajectory of objects are predicted, 

their identification is carried out, and, if necessary, a shootdown is planned [22]. 

3. Some aerospace objects and phenomena with wartime origin that could be initially 

unidentified. In general, AOP in the ASD can be classified by their origin – natural (clouds, me-
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teors, auroras, etc.) and anthropogenic (manned and unmanned aircraft, balloons, rocket launch 

effects, etc.). Currently in Ukraine, a significant number of objects and phenomena in the ASD 

may be observed as a result of the effects of military operations: winged UAV, FPV-drones, mis-

siles, blasts, smoke clouds and traces, bombs, parachutes, signal rockets, military planes, helicop-

ters, etc. Some natural-looking AOPs may have anthropogenic causes, such as dust clouds, artifi-

cially created clouds, etc. It is also possible that the effects of anthropogenic AOPs may be com-

bined with natural AOPs, which distorts their parameters and features and complicates their detec-

tion and identification. To this goal, the enemy may intentionally distort the parameters and fea-

tures of artificial objects. Let's take a brief look at the military-related aerospace unusual effects 

and objects that could be initially unidentified (Fig. 5-7). 

Separate consideration should be given to cases where natural or anthropogenic AOPs could 

look unusual due to peculiarities or defects of the observation equipment, i.e., optical glare, aberra-

tions, defects in the frame, matrix illumination (in photo, video cameras, thermal imagers), hard-

ware processing errors, software errors in detecting and identifying AOPs, etc.  

 

   
                                  a                                           b                                           с 
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                                   g                   h                           i 

Fig. 5. Missile air (a) and ground (b) launch; gliding bomb (c); cruise missiles flight (d); ignition 

(e) and phosphorus (f) charges used by rf; illuminating aerial bombs (g); signal rockets (h, i) 

 

The manifestations of AOP, the parameters and features of which are highly unlikely to be-

long to the array of parameters and features of objects and phenomena of known origin, are named 

Anomay Factors (hereinafter – AF) [19]. 

After the primary identification, the results of the final identification analysis may show that 

initially unidentified AOP with unusual parameters and features may be the latest developments of 

enemy aircraft or UAV, effects of weapons use, etc. Unidentified objects and phenomena observed 

in the ASD can be caused by the effects of human technical activity, as well as by natural process-

es and unknown non-human-made objects with abnormal characteristics [12]. If, as a result of the 
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final identification, AFs remain, then such an AOP is recognized as an anomalous one – UAP. 

There are many unexplored, usually transient and sporadic phenomena in nature with unusual 

characteristics, both in terms of phenomenology, physical manifestations, and impact on people 

and equipment. Examples of some AFs, which are taken into account when identifying military 

UAP observations in Ukraine, are shown in Table 1. 

4. Examples of the UAP military observations in Ukraine during the years 2023-2024. 

Let's consider several examples of UAP military observations in Ukraine. A wedge-shaped for-

mation of a group of 5 spherical flying objects was filmed by a “Mavic 3T” drone with a thermal 
imager in Ukraine in the warzone in 2024. The recorded trajectory of objects was straight, with no 

sounds. The diameter of each object is about 1 m, and the speed is about 30 m/s. The results of the 

analysis (final identification) showed that the objects are UAPs. Another single, hovering flat or 

cigar-shaped unidentified object was captured on the thermal imaging camera of a “Mavic 3T” 
UAV in the warzone in Ukraine in 2024. No sounds were recorded. The diameter of the object was 

about 30 m. The final identification determined that the object was a UAP (Fig. 8).  

 

   
                                          a                         b                                    с 

 
d       e       f 

 
                           g          h      i                     j              k 

Fig. 6. Air balloon with reflectors, using as an air defense false target (a); Ukrainian roped  

reconnaissance air ballon (b); leaflet dropped from a UAV (c); dipole reflectors dropped from 

 an aircraft (d); parachute for UAV landing (e); russian bomb with parachute (f); russian winged 

strike drones: Lancet (g), Shahed (h); Shahed with lights at night (i); thermal images  

of quadcopters (j, k)  

 

An in-line formation of a group of 4 spherical unidentified flying objects was filmed by the 

military using a thermal imaging camera of “Mavic 3T” UAV in the warzone in Ukraine, in 2024. 
The diameter of each object is about 2 m, and its speed is about 100 m/s. The results of the analy-

sis (final identification) showed that the objects are UAP. A single ultra-fast cigar-shaped vertical 

unidentified object was captured on a thermal imaging camera from a “Bayraktar” UAV in central 
Ukraine in 2023. The recorded trajectory of the object is straight; there are no sounds detected. 
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The calculated size of the object is less than 1 m, and its speed is about 250 m/s. As a result of the 

final identification, it was determined that the object was a UAP. (Fig. 9). 

 

   
                                  a                                                 b                                        с 

    
                                  d                                      e                            f 

 
                                 g                                              h                      i 

Fig. 7. Ukrainian military mobile fire team using search light beams for detection of UAVs (a, b); 

strike UAV with a termite (c, d); fireball of missile air explosion (e); smoke charges (f);  

burning of a russian aircraft (g); multiple explosions of anti-aircraft shells (h);  

heat traps launched from Ukrainian helicopter (i) 

 

Table 1. Examples of UAP anomaly factors (for reference) 

Characteristic Anomaly factor 

Appearance Sudden appearance; Gradual appearance in clear skies 

Body Shape not characteristic of known objects or phenomena; blurred shape 

Details Lack of details inherent in known objects or phenomena; presence of unusual details 

Movement Sudden acceleration or stopping; high speed; turning at high speed at sharp angles; abnormal 

trajectory; long hovers in one place; high-speed rotation; inappropriate location; a non-trivial 

trajectory 

Transformation Splitting into parts; sudden change of shape, metamorphosis; separation, or joining of objects 

Effects Color change, unusual colors; ultra-brightness, flashes, pulsations; high or low temperature; 

rays with finite length, fragmented rays; different types of radiation; non-trivial, remote influ-

ences 

Interactions Landing or take-off in unsuitable locations; environmental, technical, and biological impacts; 

residual effects; environmental changes 

Disappearance Sudden disappearance; visual invisibility; gradual disappearance in the clear sky 

 

At the end of 2024, on December 24, the Ukrainian military filmed a unique UAP video us-

ing a “Mavic 3T” UAV, simultaneously using the conventional and thermal cameras. The footage 
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showed a group of 5 spherical objects flying in the infrared mode, while these objects were com-

pletely invisible to a conventional camera. (Fig. 10).  

 

 
                                                   a                                                              b 

Fig. 8. Military UAV thermal imaging video in the warzone, Ukraine: wedge-shaped formation 

 of a group of 5 globular UAPs (a); hovering flat or cigar-shaped UAP (b) 

 

 
                                               a                                                               b 

Fig. 9. An in-line formation of a group of 4 spherical UAPs filmed by the military UAV  

in the Ukrainian warzone (a); a single ultra-fast near-vertical cigar-shaped UAP filmed  

by the Bayraktar UAV in Ukraine in 2023 (b) 

 

 

Fig. 10. Five spherical UAPs filmed by the military UAV in the Ukrainian warzone using thermal 

imaging at the end of 2024, while for a conventional camera, those objects were invisible   
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Spatial modeling and corresponding mathematical calculations were performed for all se-

lected observations, which allowed their AF to be determined and systematized. Generalized data 

on military observations of the UAP in Ukraine in 2023-2024 are presented in Table 2. 

 

Table 2. Some features of Ukrainian UAP, observed by the military during 2023-2024 

Date  Shape Size, m Number Velocity, m/s Altitude, m 

15.02.2023 cigar-shaped vertical 0,3…0,5 1 250 200…300 

24.02.2024 disc/cigar-shaped 26,4….32,4 1 0 105 

26.03.2024 spherical 1,3…2,7 4 20…42 50…100 

02-03.2024 spherical 1,2…6 5 7,3…36,5 100…200 

28.03.2024 spherical 2…2,9 4 76,2…110,8 100…150 

24.12.2024 spherical 0,3…0,65 5 7,5…16,6 20…40 

 

Observational data of the military UAP reports in Ukraine correlate with the USA ones, for 

example, the average size is 1-4 meters, the objects are mostly spherical in shape, and so on [14]. 

Considering that the obtained parameters of the UAP were determined based on objective assess-

ments from videos and other technical materials, the coincidence of their characteristics, in our 

opinion, emphasizes the worldwide prevalence of UAP and indicates a possible common source of 

their origin. Finally, it can be recalled that during World War II, both in the Eastern and other thea-

ters of operations, simultaneously, mostly by pilots, UAP were repeatedly observed, which 

demonstrated behavior unattainable for the aviation of that time. Unfortunately, the relatively poor 

technical equipment of the aircrafts and ground stations of that time did not allow these phenome-

na to be recorded as massively and in detail as they are recorded now. 

5. Conclusions. Due to the war in the Ukrainian airspace, large-scale observations are cur-

rently being carried out to detect objects, both visually and by thousands of various technical sys-

tems. This leads to an increase in the registration of unknown objects, a significant portion of 

which is actually of natural and artificial origin, such as enemy drones and other reconnaissance 

and attack means. However, some of the unknown objects are UAPs, which exhibit unusual char-

acteristics. UAP often fly in groups, and they are visible in a thermal imager, while they are not 

observed visually. The obtained data generally coincide with foreign observations. Recognition 

and study of UAP is an issue of national security, as well as a challenge for modern science.   

Timely and reliable identification of AOPs in ASD allows military personnel to be protected, 

fratricide losses to be avoided due to mistaken shootdowns, scarce air defense ammunition to be 

saved from misuse, and ultimately, to gather UAP characteristics for further scientific study of the 

threats posed by them and their technologies. Registration by technical systems allows for objecti-

fication of observations, brings new data to the knowledge base about the UAP, and also creates 

the basis for possible reverse engineering.  

The saturation of the military operational environment with monitoring systems opens up 

new opportunities for the registration of UAP. Detailed identification allows us to separate objects 

and phenomena of anthropogenic and natural origin from something truly unusual. In the future, 

the unification of various systems, increasing their characteristics, and the use of powerful AI 

analysis tools will probably allow multispectral detection of UAP in real time over almost the en-

tire surface of the globe. The growing number of military observations of UAP in the world, as 

well as the issue of “unknown drones”, have once again brought to the fore the problem of UAP as 
potential reconnaissance or strike weapons of the enemies; on the other hand, the unknown tech-

nologies that demonstrate UAP are of engineering interest. Finally, the obvious presence of a third, 

“non-human” side throughout the entire known history of mankind is perhaps the biggest chal-

lenge to our ideas about the world in which we live. 
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