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Abstract: Resources camouflaging is ongoing task that is constantly being planned
and implemented. It is achieved through concealment, imitation and false actions. It is
undertaken to reduce own losses and to reduce the effects of enemy’s actions and to
increase the ability to protect own forces. The conducting of camouflaging is
accomplished by applying acquired experience, acquiring and applying knowledge of
the application of various means and techniques, as well as technologies. The
development of modern acomplishments in various fields of science has found
application in camouflage actions. In order to lead to wrong conclusions, armored
combat vehicles are disguised by the application of technical-technological solutions
that create the image of a passenger car on the screen of recconaisance devices. In
order to improve the camouflage effects, experiments are carried out based on the
natural characteristics of the plant and animal world. Efforts are being made to
conquer the possibility of controlled application of their natural abilities in artificial
conditions through the production of materials that will significantly help the
integration of manpower and technology into the natural environment.

Key words: Camouflage, Digital reflection, Bionic camouflage, Dynamic cloaking,
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1. CAMOUFLAGING

Looking through the history of war events, it is impossible not to notice the fact called
camouflaging and the application of camouflage discipline measures. According to Rkman
(Rkman, I., 1988) “camouflaging is a skill that is needed to be understood as a creative
application of experiences from the past, which in new conditions (more perfect means for
reconnaissance and observation, high mobility of combat equipment, characteristics of modern
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combat operations, etc.) seek original solutions, self-initiative and creative spirit”. The same
author points out that “camouflaging represents the key military skill that is applied in various
situations, (in peace, as well as in war) which includes entire set of measures and techniques
that make it possible to conceal the presence, activities and disposition of own forces, assets
and facilities from the enemy. Aim is to create confusion and disrupting the enemy, which
exerts a significant influence on the outcome of the conflict.” (Rkman, 1., 1988)

In the modern environment, the importance of camouflaging is recognized, and accordingly,
the planning and execution of various combat actions cannot be imagined without the
application of certain elements of force protection. Force protection, as a substantive
(influential) factor of combat operations, "implies the preservation of the combat potential of
deployed forces in the combat operations zone, the fight against all enemy threats, natural and
technological disasters and the prevention of operations” (Serbian Army Doctrine, 2010).
Depending on the situation, available time and type of operations, force protection is
conducted through: camouflage, combat insurance, anti-electronic and anti-aircraft protection,
fortification, nuclear-chemical-biological protection, dispersion, mobility, as well as threat
detection and warning. (Serbian Army Doctrine, 2010). As such, it "represents an integral and
essential part of every operation” (Doctrine of Operations of the Serbian Army, 2012).

Camouflage includes concealment, impersonation, and false actions. It is undertaken in order
to reduce own losses, protect the secrecy of the deployment of forces and conceal the activities,
real intentions, actions and other planned activities of the Army units. (Doctrine of operations
of the Serbian Armed Forces, 2012) To the above should be added the fact that "it is undertaken
to reduce the effects of the enemy's actions and increase the ability to protect own forces"
(Doctrine of ViPVO, 2010). In addition to the use of hand-held and formation camouflage
items, the creation of false fire and radar positions, false runways, and the placement of models
of means contribute to deceiving the enemy and protecting own forces in the operation.
(ViPVO Doctrine, 2010) It is organized and applied continuously at all levels and all structures
of the Army and society. (Doctrine of ViPVO, 2010)

Camouflage, as a content of force protection (Serbian Army Doctrine, 2010), can be divided
according to: purpose (individual, tactical, operational and strategic), conditions and material
used for camouflage (using natural and weather conditions and materials and using artificial
materials and means - physical and formation) and execution method (hiding, concealment
and deception), each has the purpose of "making it impossible or difficult for the enemy to
find and recognize our facilities, material and technical means and units and thereby make it
impossible or difficult for the enemy to choose a profitable targets for attack" (Rkman, 1.,
1988).

The issue of camouflaging is not an area that is studied exclusively on the territory of the
Republic of Serbia. Other armies have a similar approach to define camouflage. (Forbes, P.,
2009, Abler, Th., 1999) Various papers have been published on issues related to camouflage.
Holbrook A. W. (Houlbrook, A., W., 1999), in his work presents certain considerations about
the need to develop capabilities, based on the development of technical means for image
processing, in order to detect camouflaged objects and means in different terrain and
environment. In order to better hide the personnel during the execution of tasks on different
terrains, McNab Ch. (McNab, Ch., 2002) looks at the persistence and necessity of changing
uniforms during the 20th century and the need to introduce a camouflage pattern. The question
of the quality and persistence of the camouflage pattern was dealt with by Gramer G. and Onil
T. R. (Cramer, G., & O’Neil T., R., 1999). Through the performed scientific analysis, they
proved the need for the introduction of a digital pattern and its effects on cloacing. In addition
to the issue of introducing camouflage patterns, Forbes P. (Forbes, P., 2009) indicates the need
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for constant analysis of different camouflage patterns. Hartcup G. (Hartcup, G., 2008)
indicates the importance of the application of concealment and deception (as the content of
camouflaging) in war events. Mitchell K. D. and Staples C. R. (Mitchell, K., D. & Staples C.,
R., 1999) wrote about the application of camouflage colors, their harmonization with the
surrounding color and their optimal relationship to form the necessary camouflage pattern.
About camouflaging in modern combat conditions and the necessity of applying modern
technologies in our professional literature wrote Milic, A., et. al. (Milic, A., Randelovic, A.,
Radovanovic, M., 2019).

2. THE ISSUE OF COMBAT OPERATIONS CAMOUFLAGE IN
CONTEMPORARY CONDITIONS

Man's desire to improve various means is best reflected through the constant development of
existing technologies and optoelectronic means. The development of means of reconnaissance
deserves special attention. It was the development of the aforementioned means, during
combat operations, that influenced the need to develop camoufalage assets aimed at specific
techniques and technologies. The level of development of modern technological and electronic
means for deception during the movement of military equipment is best explained by the report
on the possibility of tank movement in space. It is a well-known fact that they are very difficult
to mask. Therefore, the development of protection systems is no surprise, by applying
camouflaging elements for tenks and other armoured vehiacles during combat operations (at
the battle field and in approximity). One of the possible solutions is presented through the
application of technological achievements that display the image of a passenger car on the
screens of surveillance devices. (Wallace, J., 2011) The exsisteng camouflage pattern (uniform
pattern and on camouflage items) is constantly checked and harmonized with the level of
development of means of observation. Therefore, it is not surprising that in the literature you
can find contents that perform different analyzes on the degree of compatibility of
camouflaging effects with the environment (Winkelman, M., 2015, Bozanic, D., et. al., 2015).
Not only the effects achieved by camouflage patterns (on uniforms or nets) are analyzed, but
also the degree of camouflage of the vehicle by removing the shadow created by the vehicle
during movement is considered, the work indicates (Yangping, W., et., al., 2017). The degree
of masking achieved and the impact on the way the war is conducted is constantly and
vigilantly monitored (Pomerleau, M., 2017) and certain assumptions are made about the
possibility of applying modern technical innovations on the battlefield (Rayment, S., 2011). The
existing possibilities of camouflage with standard assets are constantly analyzed with a tendency to
improve them (Michalis, C., et., al., 2017), and an analysis of the capabilities of existing assets in
relation to the influence of the environment and technical means is carried out (Fennell, J., G., et., al.,
2018, Lin, C., J,, et,, al., 2019, Talas, L., et. al, 2018, Ershadi, N., Y., et., al., 2018).

The available published content indicates that the question of camouflaging is very studiously
and constantly analyzed are carried out with the tendency of constant development and
application of various means and techniques, in oreder to increase the level of protection for
personel and weaponry during combat operations. In previous years, attention was focused on
protection against means that conduct reconnaissance from space or very high altitudes. With
the development of various technologies, the question of height from which reconnaissance is
carried out is reduced, so airplanes and drones are included. Recent examples indicate that
mini and micro drones equipped with high optoelectronic means for collecting information
from air (Black Hornet Personal Reconnaissance System/FLIR Systems) are used for
reconnaissance tasks. It was the use of drones that greatly influenced the (no) success of
camouflage work during combat operations in Ukraine. (Milic, A.,et. al., 2023)
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3. CAMOUFLAGE ACTIONS EXPERIENCES

Current practice indicates that the units for carrying out tasks from the content of camouflage
depend to the greatest extent on the assigned (formation) camouflage assets as well as on the
ingenuity of the command staff. The ingenuity of the command staff is based on the
experiences gained from previous war conflicts or the knowledge gathered during the analysis
of various combat conflicts (operations) in other countries. In order to better prepare for future
combat operations, it is necessary, in addition to the previously mentioned experiences and
knowledge, to monitor and gather knowledge about the level of development of modern means
at opponent’s disposal. As possible solutions, applied in practice so far is the application of
appropriate measures of deception, concealment and cloaking. (Milic, A., etl. al, 2019)

To this end, the available forces and capacities (of the Army and civilian companies) can be
engaged in the tasks of organized production of various types of models and decoys. Models
that are made and placed according to the prepared plan can greatly influence the enemy to
make wrong conclusions and enormous expences. Regardless of the quality of the models and
decoys on fake firing positions, it is necessary to "revive" them by occasional simulated
engagement of own forces. In order to realistically display the position, it is necessary to leave
certain unmasking signs. Protection of more complex systems and facilities, e.g. airplanes,
airports, bridges and other similar objects can be solved on a larger scale by decorative and
scenographic painting (Milic, A., etl. al, 2019). For the purpose of protecting the assets of the
air defense artillery-missile units and the artillery units, the firearms were placed under natural
masks (in the forests) or within artificial structures (garages) and, if necessary, they went out
to the firing positions. After the action, quickly place them in buses or trucks garages that are
at a safe distance from the camouflaged shelters, and move the personnel away from the
facilities to previously prepared shelters. After cooling the barrels and the system, the item,
under the cover of darkness, returns to the camouflaged shelter.

Reducing the ability to spot combat vehicles and increasing resistance to the impact of certain
missiles was conducted by using rubber conveyor belts, which were in simple fascion placed
on combat vehicles and objects. By placing them on vehicles, the following is achieved: more
difficult detection and detection of the actual dimensions of the items, reduction of signal
transmission from the wheel hubs and from parts that can be hot (exhaust branch of engine
gases, engine part of the tank) for the infrared spectrum of observation, a longer degree of
protection because the material can survive field use.

4. TASK FOR IMPROVEMENT OF CAMOUFLAGE CONDITIONED BY
EXPERIENCES FROM MODERN COMBAT OPERATIONS

The analyzes that were carried out after the NATO forces aggression on the Federal Republic
of Yugoslavia in 1999 and the monitoring of the conflicts for the past 30 years imposed certain
tasks that should be implemented with the aim of achieving the task of camouflaging in modern
combat operations. One example is the analysis of the solution of the Army of FRY by the US
Army (specifically, it refers to the application of rubber conveyor belts for tow) for vehicle
camouflage. (Papa, J., W., & Fahlsing, G., A., 2004) The reports of pilots and reconnaissance
agencies were checked through research on the impact of the mentioned means on the degree
of camouflaging and protection of the assets that use them.

As a possible solution for the protection of personnel and assets, some countries have used the
achieved effects of models of combat and radar systems, and continued to develop newer
systems models whose production is simpler and profitable in the long term. They develop
models of various devices that are the same dimensions as the real thing, but the shape and
size is acquired by inflating them. In order to create a complete impression (in addition to the
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visual one, a thermal reflection is also needed), they are equipped with engines that emit heat,
in order to portray the image of the real vehicle as faithfully as possible. (Koponés, A.1O.,
Koposnéga, A.A., fxornes, A.ll.,2015). In order to overcome the negative indicators and apply
positive solutions, some companies solved the problem of difficult camouflage of vehicles and
military equipment in motion by making camouflage coverings (similar tarpaulins) for certain
parts of combat and motor vehicles. The Barracuda Company from Sweden (SAAB Barracuda
Advanced Multi-spectral Camouflage, 2018) has developed multi-purpose covers that provide
multi-spectral protection against detection, identification, increase survivability, sustainability,
facilitate logistics support and affect climate control for the vehicle and equipment.

In recent decades, the level of scientific achievements in the field of electronic means for
reconnaissance has come to the fore in the segments of hyperspectral imaging, radar systems
with special abbilities, as well as the application of drones equipped with artificial intelligence.
The consequences of mastered and applied scientific achievements are reflected in the
development of camouflage methods that include bionic camouflage, dynamic adjustment of
color(s) and structure, as well as the use of more complex materials that can respond to changes
in the environment. An example of such advances is the company "BAE systems” from
Sweden. They developed a system for adaptive thermal signature management. By placing a
"cloak" - a covering (made of electronic emitters) over the tank, it creates the impression that
the tank is invisible, integrated into the environment or one of the images (text, object of
smaller dimensions or a car). Bionic camouflage is one of the most innovative approaches that
are inspired by nature, particularly the ability of some organisms, such as octopuses and
chameleons, to change colors and textures to blend in with their surroundings. This technology
allows military units to blend in almost inconspicuously with their surroundings, reducing the
likelihood of being detected by the enemy. The conduction of bionic masking involves the use
of advanced materials that can change their optical properties in real time in response to
external stimuli, such as temperature and light. (Qiao, Y., et.al. 2021) The same author states
that ""systems using bionic camouflage typically rely on sensors that capture visual information
from the environment and then use algorithms to determine the most optimal colors and
patterns to fit into the environment.” These systems allow real-time color and texture change,
which is especially useful in dynamic and complex war environments. As an example of the
mentioned technology, the actual results of the company Hyperstealth can be used, which
presented its achievement through the application of an optical illusion in order to hide the
user. Their Quantum Stealth material bends light around the object making it invisible to the
human eye and detectors. The applied technology is inspired by natural camouflage abilities,
such as those of sea creatures. (Cramer, B., 2019)

Another example is the achievement of the NIMBUS (Nature-Inspired Camouflage) project
(Mole, B., 2014), which explores the possibilities of creating camouflage materials that mimic
real-time color and texture changes, such as those used by octopuses and squids. (C. Yu et al.,
2014, Mathger, L. M. & Hanlon, R. T., 2007) It is necessary to point out that this technology
is still being developed in order to define suitable advanced materials that would be suitable
in order to achieve dynamic camouflage.

Dynamic camouflage is a task that is imposed in the modern world due to the necessity of
protection during combat operations. It is based on adaptive camouflage by changing color
and pattern to adapt - to blend into different characteristics of the surrounding terrain (color)
such as deserts, forests or urban areas. The materials used in these systems often include
microstructures or pigments that respond to external stimuli, such as changes in temperature
or pressure. Other materials use advanced nanotechnology or liquid crystal technology to
change their reflective properties on demand. (Lagneau, L., 2021)
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In the absence of the aforementioned technologies, the application of adaptive uniforms, which
are designed to automatically change color and pattern in accordance with the environment, is
being used. Built-in sensors in the uniforms analyze lighting conditions and adjust the texture
of the material to ensure optimal camouflage. The ISN (Smart Textiles by MIT's Institute for
Soldier Nanotechnologies) project involves the development of adaptive uniforms that can
change color, texture and even shape depending on the environment. These “smart textiles”
contain embedded sensors and nanomaterials that can react to changes in light, temperature
and humidity, allowing soldiers to remain undetected and protected. (Zewe, A., 2022)

The reason for such commitment to camouflaging tasks should be found in the fact that the
method of gathering information about the situation in environment - the area of operation for
the last 20 years or so has been carried out by various unmanned aerial vehicles and drones
equipped with modern technical means. The collected data is analyzed using advanced
software that relies heavily on achievements of artificial intelligence. Because of all the above,
the task of camouflage is very complicated. In order to overcome the problem, the use of
drones began to be used for a preliminary check of the degree of performed work on
camouflaging the position, with the aim of removing detection signs.

5. CONCLUSION

Camouflaging, as part of force protection, has proven its importance (during previous combat
operations) and proves it every day. Information gathering tasks are carried out in boath peace
and war. In accordance with this fact, it is not surprising that the requirements to carry out
daily research on the degree of compatibility of certain colors, patterns and shapes (on
camouflage elements) with the environment. Comprehensive research is carried out on the
application of existing materials, with their improvement and combination with certain colors
and coatings that reduce or prevent the original reflection of the asset on the screens.

In previous years, the emphasis on developing "overlays" that show the image directly behind
the "overlay" was in the realm of science fiction (due to the high cost of development).
However, the published achievements in the subject area indicate that the previously taken
steps enabled a significant step forward in this field. Because of the above, it is expected that
the necessary attention will be paid to this issue and its development will be accelerated. The
situation is similar with the development of means that reduce the emission of temperature
reflection into environment.

As a possible solution in reducing the possibility of revealing the position and assets, the
application of the most modern technical achievements, which are used to analyze the degree
of completed works, is presented. Cameras with different readings are used or different sensors
are used that react to certain light spectrums. The published content indicates the tendency to
collect data from the environment using electronic means, with special attention focused on
the possibility of interfering with the same in order to protect assets and people. To this should
be added the fact that in resolving these requirements, the animal world, with its
characteristics, is not forgotten. (Barnett, J., B., et. al., 2018)

REFERENCES

Abler, Th., (1999), Hinterland Warriors and Military Dress: European empires and exotic
uniforms, Oxford: Berg, 4, 14.;

BAE systems - Adaptiv Camouflage for Combat Vehicles
https://www.youtube.com/watch?v=wlLqdFsMnCE,

340



Barnett, J., B., and others, (2018), Distance-dependent aposematism and camouflage in the
cinnabar moth caterpillar (Tyria jacobaeae, Erebidae), http://rsos.royalsocietypublishing.org/
ili http://dx.doi.org/10.1098/rs0s.171396)

Bozanic, D., i dr (2015), Izbor lokacija za izradu maskirnih vezova primenom metode VIKOR,
ICDQM-2015, Zbornik radova, str. 694-699.

C. Yu et al., (2014), Adaptive optoelectronic camouflage systems with designs inspired by
cephalopod skins, Proceedings of the National Academy of Sciences. Published online.
doi: 10.1073/pnas.1410494111.

Cramer, B., 2019, Quantum Stealth; The Invisible Military Becomes A Reality,
https://www.hyperstealth.com/Quantum-Stealth/, accessed 12.08.2024.

Cramer, G., O'Neil, T.,R., (2005), The Science of Digital Camouflage Design, Hypertealth,
http://hyperstealth.com/digital-design/index.htm, accessed 21.30 h 10.05.2019.;

Doktrina operacija Vojske Srbije (2012), Medija centar “Odbrana®, Beograd;
Doktrina ViPVO, (2010), Medija centar “ Odbrana“, Beograd;
Doktrina VVojske Srbije, (2010), Medija centar “Odbrana‘, Beograd,;

Ershadi, N., Y., and others, (2018), Robust vehicle detection in different weather conditions:
Using MIPM, https://.doi.org/10.1371/journal.pone.0191355

Fennell, J., G., and others, (2018), Optimising colour for camouflage and visibility: the effects
of the environment and the observer’s visual system,
www.researchgate.net/publication/327925961, DOI: 10.1101/428193,

Forbes, P., (2009), Dazzled and Deceived: mimicry and camouflage, London: Yale University
Press;

Hartcup, G., (2008), Camouflage: the history of concealment and deception in war, Barnsley:
Pen and Sword;

Houlbrook, A., W., (1999), The Development of an image manipulation facility for the
assessment of CCD, This Proceedings;

L. M. Mathger, R. T. Hanlon. (2007) Malleable skin coloration in cephalopods: selective
reflectance, transmission and absorbance of light by chromatophores and iridophores. Cell
and Tissue Research. Vol. 329, p. 179. doi: 10.1007/s00441-007-0384-8

Lagneau, L. (2021), Armée de Terre: Révolutionnaire, le « camouflage adaptatif en milieu
terrestre » pourrait étre prét en 2025, Forces Terrestres/Technologie, Zone militare
opex360.com, https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-
camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/terrestre-pourrait-etre-
pret-en-2025/

Lin, C., J., and others, (2019), Optimization of color design for military camouflage in
CIELAB color space, Color Res Appl.; 1-14. https://doi.org/10.1002/col.22352;

McNab, Ch., (2002), 20" Century Military Uniforms. Rochester, Kent: Grange Books;

Michalis, C., and others, Optimal background matching camouflage, (2017), Proc. R. Soc. B
284:20170709. http://dx.doi.org/10.1098/rspb.2017.0709,

Milic, A., Blagojevic, D., Kostic, S., (2023), Camouflage, content of resource protection,
following experiences from ucraine’s armed conflict, IX Scientific-professional conference

341


https://www.hyperstealth.com/Quantum-Stealth/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/
https://www.opex360.com/2021/11/29/armee-de-terre-revolutionnaire-le-camouflage-adaptatif-en-milieu-terrestre-pourrait-etre-pret-en-2025/

SECURITY AND CRISIS MANAGEMENT -THEORY AND PRACTICE (SeCMan)
September 29th and 30th, 2023 Belgrade, Republic of Serbia, ISBN 978-86-80692-10-4;
pp.346-354

Milic, A., Randelovic, A., Radovanovic, M.,(2019), Camouflage in resource protection
function, Security and Crisis Management — Theory and Practice, SeCMan 2019, pp.99-105.
ISBN 978-86-80692-04-3

Mitchell, K., D., Staples, C., R., (1999), Methods for deriving optimum colours for camouflage
patterns, RTO SCI Workshop on “Search and Target Acquisition”, held in Utrecht, The
Netherlands

Mole, B., (2014), Nature-inspired camouflage changes its looks with light,
https://www.sciencenews.org/article/nature-inspired-camouflage-changes-its-looks-light,
accessed 12.08.2024

Papa, J., W., Fahlsing, G., A., (2004), Camouflage vehicle using field expedient materials,
commercial hardware store materials, camouflage nets, and rubber conveyer belt material,
Paper presented at the RTO SCI Symposium on “Sensors and Sensor Denial by Camouflage,
Concealment and Deception”, Brussels, Belgium and published in RTO-MP-SCI-145.

Pomerleau, M., (2017), Electronic camouflage will be the new war paint,
www.cdisrnet.com/electronic-warfare/2017/09/21/electronic-camouflage-will-be-the-new-war-paint-
says-marine-intel-official/, accessed 18.03.2024.

Qiao, Y., Meng, Z., Wang, P., Yan, D., (2021), Research Progress of Bionic Adaptive
Camouflage Materials, MINI REVIEW article, Front. Mater., Sec. Smart Materials, VVol. 8 —
2021/ https://doi.org/10.3389/fmats.2021.637664

Rayment, S., (2011), Invisible tanks could be on battlefield within five years,
https://www.telegraph.co.uk/news/uknews/defence/8247967/Invisible-tanks-could-be-on-
battlefield-within-five-years.html accessed 21/06/2024;

Rkman., I., (1988), Maskiranje, VIZ, Beograd;

SAAB barracuda advanced multi spectral camouflage, The art of deception 1080,
https://www.youtube.com/watch?v=eJXYshHG9AK, pristup 18.04.2018. godine

Talas, L., and others, (2018), Evolving optimum camouflage with Generative Adversaril
Networks, www.researchgate.net/publication/327984758, DOI: 10.1101/429092;

Wallace, J., (2011), BAE Systems temperature-changing tiles camouflage tanks in the infrared,
https://www.laserfocusworld.com/detectors-imaging/article/16562440/bae-systems-
temperaturechanging-tiles-camouflage-tanks-in-the-infrared, accessed 22.02.2024.;

Winkelman, M., (2015), Analysis of exploitable spectral features of target and background,
Fraunhofer Institut for Optronics, System Technology and Image Exploitation I0SB,
DOI:10.1117/12.2195351;

Yangping, W., and others, (2017), Analysis on Removal of Vehicle Shadow Based on Edge
Feature and HSV Color Space, Journal of Engineering Science and Technology Review 10
(5), pp.-84-89, DOI: 10.25103/jestr.105.10;

Zewe, A., (2022), Smart textiles sense how their users are moving, Massachucetts Institute of
Technology, https://news.mit.edu/2022/smart-textiles-sense-movement-0707

Koponés, A.10., Koponésa, A.A., SIkosnes, A.Jl., (2015), MackupoBKka BOOpYKEHUsI, TEXHUKN
n 06bexToB. — CII6, YauBepcurer UTMO, Cankr-IletepOypr.

342


https://doi.org/10.3389/fmats.2021.637664

