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INTRODUCTION

The modern battlefield and the character of warfighting are linked with the necessity
of utilizing new technologies and procedures (PIERCE 2004; ZAHRADNICEK & BOTIK 2024;
Hybrid Warfare Reference Curriculum Volume [, 2024), which are leading to gaining tactical,
operational, and strategic advantages and defeating the enemy (HRDINKA, 2024). One of the
tools representing this approach is the utilization of unmanned vehicles. These vehicles, in
various modifications, play a more or less supportive role in the current conflict. The reason
why and how to reverse this situation is covered by this article.
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The article is focused on tactical utilization of combat unmanned ground vehicles
(UGVs) as a core element of research. The increasing trend of deployment of UGVs is visible
from various sources (HRDINKA et al. 2025, p. 122-123; KOMPAN, 2024; HRNCIAR 2025)

Despite this, the role of UGV on the battlefield is still supportive. The logical prediction is
when these systems will play a decisive role.

The article is supported by statements and “open sources” dealing with the Ukrainian
conflict. Also, previous studies and experiments are incorporated.

Mostly filled-in methods for researching the composition of the article were open-
source analysis, extrapolation of results, and expert assessment based on experiences,
results of experiments and terrain tests, and factual logic.

For better structuring the article, the acronym MOOSEMUSS has been used. This
acronym represents “Nine principles of warfighting” (Marine Corps Institute (U.S.) 1989) and
represents Mass, Objective, Offensive, Security, Economy of Force, Maneuver, Unity of
Command, Surprise, and Simplicity. The nine principles of war are aids to a leader as they
consider how to accomplish a mission. As opposed to being prescriptive steps or actions that
must be accomplished, they are guidelines for conducting operations through all the levels
of war: strategic, operational, and tactical (United States Marine Corps 2018, 28-32).
Sightless adherence to these principles will not guarantee success, but each deviation
increases risk. This principles do not change in time, they were valid in past, are valid now
and will be valid in future. What is changeable, are devices, tools, methods and tactical
variables, specifically Mission, Enemy, Terrain and Weather, Troops and Support Available,
Time Available, Civil Considerations. Therefore, the MOOSEMUSS, as a tool, seems to be a
good opportunity to describe current problems of utilization of UGVs. Other descriptors
were considered (for. ex. DOTMLPFI, SWOT analysis, PICO analysis, FMEA analysis, DMAIC
analysis), but they do not follow viewpoint from perspective or military art at tactical level.

1 MASS

The concept of “concentrating the effects of combat power at the decisive place and
time to achieve decisive results.” Vital to the concept of mass is having the insight to identify
the decisive place and time in which to attack the enemy’s critical vulnerability.
Concentrated fire power is irrelevant if applied to an objective of no significance. We seek
mass to overwhelm the enemy in an attempt to deliver the decisive blow. It applies not only
to fires but also to supporting elements as well. It is closely related to economy of force, as
force available is limited and we must decide when and where it is appropriate to mass or
economize our force.

The UGVs enable support for the mass. The lack of manned teams can be supported
by UGVs as fire support elements equipped with grenade launchers, machine guns, or
cannons. Second, it can be used for supporting operations and enable manned teams to be
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deployed in decisive operations. The barriers are lack of autonomy, electronic warfare, and
speed of actions and reactions (HRDINKA et al. 2025, p. 131-132). According to current
conflict experiences, the combat UGV’s are deployed and in stabilised positions, they fill in
gaps between combat outpost of infantry. They support the mass.

Also, current armored vehicles (armored personnel carriers and infantry fighting
vehicles) are not equipped with platforms for transporting small UGVs inside the vehicle as
part of a section or platoon. This approach is philosophically similar to utilizing antitank
rocket launchers as an integral part of the BMP crew (weaponsystems.net). UGVs need to be
transported and operated as an integral part of a squad or platoon, which causes utilization
at the right time in the right place. The typical tasks, according to CERNY & DROZD (2014),
for these elements can be, for example, support by fire, attack by fire, participating in
breaching operations, operations for containing, etc. From tests and experiences from
operational deployment, they are not ready for utilization in dynamic as a unit performing
the main effort.

2 OBIJECTIVE

The concept of “directing every military operation toward a clearly defined, decisive,
and attainable objective.” Related to mass and economy of force, we must know where to
mass and where to economize, which is defined by a decisive objective. It is also related to
unity of command, as each subordinate must be led by the intent of one commander
towards the commonly defined objective. Communication is also critical, ensuring that the
elements of the military operation are acting in consonance towards the same end. (Marine
Corps Institute (U.S.) 1989).

These demands seem problematic from the perspective of controlling the UGV. The
vehicles must be precisely operated. The specific objective, fulfilled task in the right place
against the right enemy, can be disrupted by electronic warfare. Therefore, operating via
cables or optic cables as an alternative can be a solution. Using lethal firepower has to be
adjusted by man; the target must be verified. Combat identification as a fully autonomous
process is still not correctly developed.

3 OFFENSIVE

The concept that we, as a fighting force, are continuously focused on “seizing,
retaining, and exploiting the initiative." Maintaining an offensive mindset does not imply
that we seek to avoid defence. Rather it implies the use of the defence as a temporary
expedient to prepare to resume the offense. Offense being the decisive form of combat, it is
the method by which we exploit the enemy weakness, impose our will, and determine the
course of war (Marine Corps Institute (U.S.) 1989).
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The combat UGV’s have abilities to support the “offensive approach”. Their ability to
support by fire manoeuvring elements enable concentrate the power in specific direction or
axis, enable movement of manoeuvring elements and keeps enemy pinned down. The
firepower is limited by type of weapon, because only heavy weapon with amount of
ammunition can be mounted on appropriate chassis. Also, real trafficability of chassis can
limit the offence. The small UGV’s can be well equipped by grenade-launchers (JANES 2025)
or rocket- launchers (MILLER 2025), what from viewpoint of stability is acceptable solution.
The machineguns and rifles, mounted at platform, do not have satisfying ration between
lethal effect and consumption of ammunition, when they are not equipped with
stabilisation, based on terrain experiments (HRDINKA 2025, p.129-130).

The course of action, based on current conflict is presented on picture bellow, where
the UGVs conduct the support by fire, during the units manoeuvre.
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Figure 1 Closing with the Enemy: the role of UGV
Source: Watling, 23 October 2025

48



VEJENSKE X

4 SECURITY

The concept that we, as a fighting force, are continuously focused on “seizing,
retaining, and exploiting the initiative." Maintaining an offensive mindset does not imply
that we seek to avoid defense. Rather, it implies the use of the defense as a temporary
expedient to prepare to resume the offense. Offense being the decisive form of combat, it is
the method by which we exploit the enemy weakness, impose our will, and determine the
course of war (Marine Corps Institute (U.S.) 1989).

The combat UGVs have abilities to support the “offensive approach.” Their ability to
support by fire maneuvering elements enables concentrating the power in a specific
direction or axis, enables movement of maneuvering elements, and keeps the enemy pinned
down. The firepower is limited by the type of weapon, because only heavy weapons with an
amount of ammunition can be mounted on appropriate chassis. Also, real trafficability of the
chassis can limit the offense. The small UGVs can be well equipped with grenade launchers
(JANES 2025) or rocket launchers (Miller 2025), which, from the viewpoint of stability, is an
acceptable solution. The machine guns and rifles, mounted on the platform, do not have a
satisfying ratio between lethal effect and consumption of ammunition when they are not
equipped with stabilization, based on terrain experiments (HRDINKA 2025, p.129-130).

5 ECONOMY OF FORCE

The concept of "allocating minimum essential combat power to secondary efforts."
This goes hand-in-hand with the concept of mass. In order for us to concentrate decisive
combat power at the decisive point, we must know where to economize forces at our
secondary efforts. This also implies an acceptance of calculated risk at these secondary
efforts. Limited attacks, defense, deceptions, or delaying actions can help us economize
forces allowing us to weight the main effort with mass (Marine Corps Institute (U.S.) 1989).

This principle is extremely valid for utilising not only for UAV’s, but also for UGV’s and
in fact it is the reason, why to develop unmanned vehicles. Advanced robotic systems,
working autonomously or semi-autonomously enable the commanders safe the manpower
for deceisive operations or for activities, where is presence of manned teams essential. Good
example can be stabilising operations or counter-insurgency operations (HRNCIAR 2018).

49



VEJENSKE REFLEXIE

6 MANEUVER

The concept of "allocating minimum essential combat power to secondary efforts."
This goes hand-in-hand with the concept of mass. In order for us to concentrate decisive
combat power at the decisive point, we must know where to economize forces at our
secondary efforts. This also implies an acceptance of calculated risk at these secondary
efforts. Limited attacks, defense, deceptions, or delaying actions can help us economize
forces, allowing us to weight the main effort with mass (Marine Corps Institute (U.S.) 1989).

This principle is extremely valid for utilizing not only UAVs but also UGVs, and in fact
it is the reason why to develop unmanned vehicles. Advanced robotic systems, working
autonomously or semi-autonomously, enable the commanders to save the manpower for
decisive operations or for activities where the presence of manned teams is essential. A
good example can be stabilizing operations or counter-insurgency operations (HRNCIAR
2018).

The maneuver is limited. The significant limit is terrain in combination with level of
autonomy (KOMPAN 2025). Many scientific studiea are extremely focused on technical
solution, but practical impact and results in battlefield are ,for discussion”. The remote
controlled UGV’'s are deployed in current praxis. The idea of combined arms manned-
ummanned system is cultivated, and almost every month developed.

Reconnaissance/Relay Drone

P,
» g Control System for Unmanned
. Ground System

Command Post -

Unmanned Vehicle

Manned Combat System
(Maneuver, fire, air defense)

Figure 2 Combined arms: Dronebot combat system

Source: Dronebot Combat System

The proportions of current battlefield are changed according known doctrines. From
this perspective, the aerial and ground unmanned systems are extremly valid, because they
support mass, concentration and are able to fill-in gaps and empty corridors. Maneuvring is
more probable and the operation dynamics is from perspective of movement is to solve. This
prevents the situation, where the forces are generaly , positioning”.
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Ly STRUCTURE OF LAND WARFARE IN UKRAINE (CURRENT)
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Figure 3 Structure of land warfare Ukraine (current)

Source: NiedZwiecki, 2025

As above mentioned author NiedZzwiecki explains,the battlefield leads the
commanders to solve, how to boost the movement, dynamics and unblock current general
state. Based on discussions, the authors can uderline results from discussion of Future Land
Forces conference and recommned: deploy ammount of small hi-tech object on battlefield,
duouble or shift some capabilities on drones, fires (combination of massive and precise) will
be essential, counter drone capabilities unblock the positioning, electronic warfare needs to
be the ability of small unit, not the ability of achelons and formations.

7 UNITY OF COMMAND

Best exemplified by commander’s intent, “Unity of Command” is the concept that
“for every objective, we ensure unity of effort under one responsible commander.” Mass,
economy of force, and maneuver would be impossible without the vision of a single leader.
To ensure that vision is carried to the lowest levels while still allowing for flexibility and
initiative, we use commander’s intent. It allows for and leverages mass, objective, and
economy of force at the decisive point.

The autonomy of vehicles and “un-crewing” makes pressure to keep them under
control, using the principal of unity of command. The task must be clearly understood, and
the vehicle's behavior has to follow the orders. In case of adding the vehicles as a part of
platoons, every battalion will be reinforced by minimally 9 new UGVs, which can represent
the firepower of a large platoon or small company, based on weapon systems. Exponential
increasing of UGVs will require a robust command and control system and upgrading related
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functions, such as intelligence, surveillance, target acquisition, and reconnaissance.
Situational awareness and operational picture will be more dense, and also inputs and
analyzing incoming messages will be the next task for small unit leaders. The capacity of
communication systems can be a challenge, similarly like in the Ukrainian conflict (SpaceX
Starlink internet isn't fast enough for Ukraine's combat robots, 2025).

8 SURPRISE

The concept that we seek to “strike the enemy at a time or place or in a manner for
which he is unprepared.” It does not require the enemy to be caught unaware, but rather
that he becomes aware too late to react effectively. May include the use of speed
(maneuver in time), unexpected forces (mass), operating at night (psychological and
technological maneuver), deception (psychological maneuver), security, variation in
techniques, and use of unfavorable terrain (spatial maneuver) (Marine Corps Institute (U.S.)
1989).

The definition of surprise can be filled by the implementation of UGVs into structures
of combat units as well. The “unknown” elements on the battlefield have not only lethal
power but also psychological. Based on experimentation by the Department of Tactics,
University of Defence, the manned units are attracted by the movement of UGVs. Similarly,
like by the presence of drones. This can take away the vigilance of forces and create
conditions for tactical surprise. Additionally, the movement to contact, in order to find the
enemy or disrupt the enemy, is a logical opportunity for how to implement this
characteristic.

9 SIMPLICITY

The concept that the preparation of “clear, uncomplicated plans and clear, concise
orders ensures thorough understanding” and therefore ease of execution. Plans and orders
should be as simple and direct as the situation and mission dictate. This reduces the chance
of misunderstandings that inject internal friction and therefore cause ineffective execution.
Ceteris paribus (all variables being equal), the simplest plan is preferred (Marine Corps
Institute (U.S.) 1989).

The simplicity of utilization is crucial when using a number of sophisticated systems.
Adequate mission tasks, limiting possible failures, are necessary to order. Commanders have
to reduce the risks of failures. Again, adequate tasks, right timing, and having contingency
plans are the way to reduce possible mistakes. The operators, controlling UGVs from a
distance, do not have a 3D view, like the foot soldier. The UGVs are not so quick in reaction
or are extremely quick in reactions. It can cause unpredictable situations.
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CONCLUSION

The UGVs, similarly to other elements on the battlefield, have to adopt principles of
warfighting because they are part of a warfighting organism—a hybrid military system.

Overall output from this study is that UGVs are not developed for autonomous acting
from the viewpoint of tactics. They can be able to conduct ,isolated” actions, but they are
not fully technically prepared to replace soldiers or crews. On the other hand, they
demonstrate opportunity, how to support their own capabilities, and how to increase
combat effectiveness. The core of development is in experimentation in real or almost real
situations and adapting not only machines but also operators and commanders
(ZAHRADNICEK et al. 2023).

The authors are convinced that the principles described in the acronym MOOSEMUSS
are influencing each other according to the matrix. Therefore, the real abilities of UGVs are
related also.

Table 1: MOOSEMUSS matrix
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Source: Own

The key message of the article was described in chapter 6. Not only unmanned systems,
but whole approach to modern warfare has to be adopted. The combined arms, equipped by
family of drones, operated in planned frequence, sequence, tempo in small groups or
separately will be essitial. The battlefield will be inflated, according to new abilities of
devices (esp. range of fire, precision). This creates significant change comparing valid
doctrines from WW2 to 2022.

REFERENCES

CLAUSEWITZ, C. von, 2008. O vdlce Vyd. 3., V nakl. Academia 1., Praha: Academia.

DANIEL M. Carroll, MIKELL, K. & DENEWILER, T., 2004. <title>Unmanned ground vehicles for
integrated force protection. In Proceedings of SPIE, the International Society for Optical
Engineering/Proceedings of SPIE. pp. 367-377. https://doi.org/10.1117/12.553045

53



VEJENSKE X

Dronebot Combat System. Hanwha Systems [online]. [cit. 2025-11-28]. Dostupné z:
https://www.hanwhasystems.com/en/business/defense/land/dronebot_index.do

DROZD, J. et al., 2021. Effectiveness evaluation of aerial reconnaissance in battalion force
protection operation using the constructive simulation. The Journal of Defense Modeling
and Simulation:  Applications, Methodology, Technology, 20(2), pp.181-196.
https://doi.org/10.1177/15485129211040373

Grenade launcher RWS integrated onto THeMIS UGV for Ukraine. Janes. Available at:
https://www.janes.com/osint-insights/defence-news/defence/grenade-launcher-rws-
integrated-onto-themis-ugv-for-ukraine [Accessed October 29, 2025].

HRDINKA, Jan. 2024. “Bezpilotni pozemni prostfedky ve valkach a konfliktech: revize a
soucasny vyvoj.” In 18. doktorandska konference: Nové pfistupy k zajisténi bezpelnosti
statu, 74-85. Brno: Univerzita obrany. https://lib.unob.cz/KONFERENCE/DK/DK_Sbor

HRDINKA, J. et al., 2025. Possibility of Supporting the Activity of Infantry Units with Combat
Unmanned Ground Systems During an Attack Operation. Vojenské rozhledy, 34(1),
pp.120-135. https://doi.org/10.3849/2336-2995.34.2025.01.120-135

HRNCIAR, M., 2018. The Counter Insurgency Operating Environment. International
conference  KNOWLEDGE-BASED ORGANIZATION, 24(1), pp.87-92. Available at:
https://www.sciendo.com/article/10.1515/kbo-2018-0013 [Accessed July 21, 2023].
https://doi.org/10.1515/kbo-2018-0013

HRNCIAR, Michal, Jaroslav KOMPAN a Jan NOHEL, 2025. The future of the battlefield:
Technology-driven predictions in the land domain. Revista Cientifica General José Maria
Cordova [online]. Escuela Militar de Cadetes Jose Maria Cordova, 2025-3-6, 23(49), 277-
296 [cit. 2025-11-28]. ISSN 2500-7645. Dostupné z: doi:10.21830/19006586.1323

Hybrid Warfare Reference Curriculum Volume | [online], 2024. Ludovika Egyetemi Kiado,
2024-5-13 [cit. 2025-11-28]. ISBN 9789636530327. Dostupné z: doi:10.36250/01195_00

KOMPAN, Jaroslav, Michal HRNCIAR a Daniel BREZINA, 2025. Technological Aspects of
Military Mobility Support. In: Lecture Notes in Intelligent Transportation and
Infrastructure [online]. Cham: Springer Nature Switzerland, s. 157-166 [cit. 2025-11-28].
ISBN 9783031853890. ISSN 2523-3440. Dostupné z: doi:10.1007/978-3-031-85390-6_16

KOMPAN, Jaroslav, Milan TURAJ a Michal VAIDA, 2024. Operational Environment. In: Hybrid
Warfare Reference Curriculum Volume I [online]. Ludovika Egyetemi Kiadd, 2024-5-13, s.
99-128 [cit. 2025-11-28]. ISBN 9789636530327. Dostupné z: doi:10.36250/01195 06

Marine Corps Institute (U.S.), 1989. Tactical Fundamentals.

MILLER, S., PLA integrates armed FPV unmanned vehicles in
exercise. Asianmilitaryreview.com. Available at:
https://www.asianmilitaryreview.com/2025/08/pla-integrates-armed-fpv-unmanned-
vehicles-in-exercise-foc/ [Accessed October 29, 2025].

NIEDZWIECKI, Artur, 2025. DYNAMICS OF CHANGE FUTURE WARFIGHTING IN THE CONTEXT
OF LESSONS LEARNED FROM UKRAINE WAR: Conferrence Future Land Forces 2025.
DOCTRINE AND TRAINING CENTRE OF THE POLISH ARMED FORCES.

54



VEJENSKE X

NOHEL, J. et al., 2023. Area reconnaissance modeling of modular reconnaissance robotic
systems. The Journal of Defense Modeling and Simulation: Applications, Methodology,
Technology, 22(4), pp.503-519. https://doi.org/10.1177/15485129231210302

NOHEL, J., STODOLA, P. & FLASAR, Z., 2021. Combat UGV Support of Company Task Force
Operations. In Lecture Notes in Computer Science. Cham: Springer International
Publishing, pp. 29-42.

NOHEL, Jan & ZAHRADNICEK, Pavel & KOMPAN, Jaroslav & RAK, Ludék & HRADSKY, Ludovit.
(2025). Automated processing of up-to-date tactical geographical information as a key to
UGS autonomy. 1-8. https://doi.org/10.1109/KIT67756.2025.11205438

NOHEL, J. et al., 2021. Possibilities of Modelling the Coordinated Maneuver of Units in
Difficult Terrain Conditions. In 2021 Communication and Information Technologies (KIT).
IEEE, pp. 1-5. https://doi.org/10.1109/KIT52904.2021.9583742

PIERCE, T., 2004. Warfighting and Disruptive Technologies: Disquising Innovation, Routledge.

PULTAROVA, Tereza, 2025. SpaceX Starlink internet isn't fast enough for Ukraine's combat
robots.  Online. In:  Space.com. Dostupné z: https://www.space.com/space-
exploration/satellites/spacex-starlink-internet-isnt-fast-enough-for-ukraines-combat-
robots?sznclid=-pOex8vlyczKysLNw8jMwsjCzcPOys-
GjsfLzc7Kz87NyMvC1MnLwoaOn8flLzczLzcvPy8n0O1MjLyoaZx8z)zMjKyM3CvsO-zM2-
v8vKysPDyry5wrvMws64yMi8&au. [cit. 2025-10-29].

United States. Marine Corps, 2018. Warfighting, Marine Corps Association.

WATLING, Jack, 23 October 2025. Emergent Approaches to Combined Arms Manoeuvre in
Ukraine. In: RUSI [online]. [cit. 2025-11-28]. Dostupné z: https://www.rusi.org/explore-
our-research/publications/insights-papers/emergent-approaches-combined-arms-
manoeuvre-ukraine

ZAHRADNICEK, P.& BOTIK,M. 2024. Technologies in the Ukrainian Conflict: Reflection and
Perspectives from Viewpoint of Combat Unit’s Utilization. Challenges to National Defence
in Contemporary Geopolitical Situation, 1(1). https://doi.org/10.3849/cndcgs.2024.351

ZAHRADNICEK, P., RAK, L. & ZEZULA, J., 2022. Budouci prostfedi a robotické autonomni
systémy. Vojenské reflexie, 17(2), pp.56-72. https://doi.org/10.52651/vr.a.2022.2.56-72

ZAHRADNICEK, P. et al., 2023. Modern Battlefield and Necessary Reflection in Military
Leader’s  Education and Training. Vojenské  rozhledy, 32(4), pp.110-122.
https://doi.org/10.3849/2336-2995.32.2023.04.110-122

ZUNA, P. 2021. Paradigmata vojenské taktiky, Litomysl: H.R.G. spol. s r.o.

COL Pavel ZAHRADNICEK
University of Defence

Kounicova 65, Brno

Telephone: +420 724 255 307
E-mail: pavel.zahradnicek@unob.cz

55


https://doi.org/10.1109/KIT52904.2021.9583742
mailto:pavel.zahradnicek@unob.cz

VEEJENSKE REFLEXIE

Jan HRDINKA,

University of Defence
Kounicova 65, Brno

E-mail: jan.hrdinka@unob.cz

Karel BOHM

University of Defence
Kounicova 65, Brno

E-mail: karel.bohm@unob.cz

56


mailto:jan.hrdinka@unob.cz
mailto:karel.bohm@unob.cz

