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can evacuate wounded soldier 
from the unit that is in a direct 
contact with the adversary.

The CASEVAC operations 
must be carefully planned and 
evacuation routes must be wisely 
selected by both the supporting 
and supported units, thus 
maximising the effect from a 
terrain’s natural features that 
provide cover and concealment. The technical characteristics of the UGVs, 
which were explained in the combat resupply operation, work the same 
way for the CASEVAC operations and the CASEVAC modification of 
THeMIS can successfully accomplish this mission.

Sketch 19. THeMIS conducting a CASEVAC operation

Picture 10. THeMIS’s Casualty 
evacuation modification

The CASEVAC modification of THeMIS is a well-built system that 
can evacuate wounded soldiers from their combat positions back to the 
safety. It can execute the CASEVAC operations also when the units are in 
a direct contact with the adversary.
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Communication Support Operations

The communication relay vehicles are specifically developed for 
narrow supporting tasks, such as the establishing of safe and secure 
communication within a certain area of operations. This THeMIS 
modification is fully capable of quickly and stealthily establishing, 
operating and relocating communication relay points. This task could be 
accomplished remotely without endangering the personnel of a signal unit.

The signal section is 
responsible for establishing 
network coverage within the area 
of operations and establishing 
safe and secure communications 
with all units. When the position 
for the relay station is identified, 
THeMIS is remotely moved 
to the position and the radio 
relay station is established. 
After completion of the task, 
the UGV can return to the unit 

and stay there until the establishment of a new relay station is required. 
The possibility to establish the point remotely reduces risks posed to the 
signal unit’s personnel by the adversary’s forces.

The communication relay vehicle can perform the task it was designed 
for. Use of the UGVs during the operation enhances survivability and 
protection of the personnel from the signal unit.

USE OF THE UGVS AS PLATFORMS FOR SMALL 
UNMANNED AERIAL SYSTEM (UAS) OPERATIONS

THeMIS has developed as a platform for a small UAS system. Use of the 
UAS in military operations vastly increases the situational awareness for 
the manoeuvre unit; and it is expected that such capability will be fielded 
in many armies. The use of specific UGVs, in addition to the obvious 

Picture 11. The THeMIS 
communication relay vehicle
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intelligence advantages, offers at least two additional benefits to the unit 
that operates such system. Firstly, in a tactical situation, the UGVs can 
provide the remote launch capability that in turn increases survivability 
of the UAS operators’ team by allowing it to assume operational positions 
in a more remote zone outside of the main combat area. It also potentially 
provides a more comfortable 
operational environment for 
the operating crew by placing 
it into better tactical settings. 
Secondly, THeMIS  serves not 
only as a launch and landing 
emplacement, but also as a quick 
recharging platform. It allows to 
prolong the independent UAS 
operations and enhance the 
usability of the UASs in support 
of the light infantry unit.

USE OF UGV IN COMBINATION  
WITH THE LEGACY SYSTEMS 

Potentially, THeMIS could support a mechanised infantry units too. A 
combination of the legacy systems represented by the infantry fighting 
vehicles and new unmanned platforms that are represented by the 
UGVs and the UASs have a very promising potential for the future use 
on the battlefield. Combining firepower; protection and the mobility of 
the infantry fighting vehicle; ability of the UASs to provide a real-time 
battlefield picture and early warning to the unit; and ability of the UGVs 
to conduct a detailed reconnaissance of objects on the spot, to breach 
obstacles, and conduct a BDA creates a very powerful amalgamation of 
capabilities. This, when used properly, could significantly enhance the 
engagement capabilities of the mechanised infantry. When THeMIS 
is operating together with the mechanised infantry unit, it should be 
attached to a larger force than a squad - the most appropriate  is a platoon 

Picture 12. THeMIS platform for small 
UAS
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or a company-size unit, where the use of the UGVs and the UASs would 
be most effective. Larger size units can better handle use of additional 
assets, because their command element is bigger in size and therefore 
more capable to organise and coordinate effective use of different types 
of unmanned vehicles. The command element usually is not in a direct 
contact with the adversary and functions in a safer and more secure 
environment, so it can operate more effectively with additionally 
assigned assets.

In tactical situations, the mechanised infantry unit closes with 
the adversary in a combat formation. When operating on a restricted 
terrain, the unit commander must use all the available assets to clarify 
the situation and collect the maximum possible information about 
the location of the adversary’s positions and its obstacles. It is more 
appropriate to firstly use the UASs to detect the location of the adversary. 
When the possible positions and obstacles are detected, it is appropriate 
to send forward the UGVs to collect more information on the ground. 
THeMIS that is specially equipped with an appropriate ISR suit and a 
Mine-clearing system is the most suitable modification for that task. 

Sketch 20. THeMIS operating together with the Infantry fighting vehicle and 
the UAV
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The identified obstacle could be either bypassed or breached – THeMIS 
can support both tasks. If the decision is  taken to breach the obstacle 
then it can be accomplished on the spot. Breaching of the obstacle is 
conducted remotely, without endangering the operators of the UGVs and 
other personnel of the infantry unit. The Mechanised infantry is moving 
forward through the obstacles and attacks the adversary. Both unmanned 
systems provide the BDA and situational awareness to the attacking 
unit. In addition, THeMIS could support the attacking unit by fire, if 
required. Upon seizing the objective and accomplishment of the task, 
the mechanised infantry re-groups, collects all unmanned systems and 
moves forward to a new objective.

The use of THeMIS in support of the attacking mechanised infantry 
unit in combination with UASs has a good potential. More detailed 
tactics, techniques and procedures for such operations should be 
developed in the future. The UGV, when used in a combat support role, 
has more probability to be effective on the battlefield, while combat tasks 
are better fit to the mechanised or armoured units.

CONCLUSION AND RECOMMENDATIONS

Multiple tactical situations were reviewed, assessing usability of 
THeMIS in different tactical roles during combat, combat support 
and combat service support operations. In general, the UGVs show a 
noticeable potential for use in the future actions. They are especially 
well suited for logistical support activities and operations that do not 
require a direct engagement with the adversary’s manoeuvre units. 
Overall usability and effectiveness of THeMIS varied, depending on the 
type of operation, environment, tactical set-up for operation and the 
battle formation used.

The efficiency of the UGV  acting in support of the light infantry 
squad conducting combat operations was low; and the assessment 
showed that the use of UGVs equipped with the RWS was largely 
ineffective. However, in some situations, under certain circumstances, 
THeMIS can successfully fight the adversary’s forces and enhance 
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capabilities of the Light infantry. THeMIS brought two very important 
capabilities to the light infantry – sensors and weapon stations. The 
sensors and the RWS provided very good observation and situational 
awareness capabilities to the systems’ operators and supported units. The 
weapon systems increase the engagement capabilities of the unit, though 
further improvement of the armament is recommended.

In the current status, the UGV is better suited for conducting of the 
area defence operations on a restricted terrain, and delaying operations 
from alternate positions. THeMIS can successfully support the Light 
forces and ensure early warning and situational awareness, effectively 
engage the adversary’s targets, and avoid the return fire by conducting 
survivability moves from one position to another. While operating on 
a restricted and urban terrain, the units, which are supported by UGVs, 
must ensure proper preparation of defensive positions that will allow for 
safe, protected and uninterrupted movement of THeMISs between the 
battle positions.

The unit equipped with THeMIS should avoid all kinds of 
operations on an open terrain; operations that require lengthy firefight 
engagements with the adversary’s heavy and medium forces and rapid 
mobility on the battlefield. In general, the effectiveness of the UGVs 
is lower in offensive operations, in mobile defence and delaying from 
successive positions. The UGVs increase the firepower of the fighting 
unit, but lack adequate mobility and protection, hence they cannot 
fully substitute the support provided by standard infantry fighting 
vehicles. A protection of the UGVs was the main deficiency that limits 
their use in the offensive operations and on an open terrain. The light 
infantry units, even when they are supported by the armed UGVs, were 
not suited for mobile defence operations when units were assigned as a 
striking force. The light force lacks mobility, protection and fire power 
to conduct mobile operations and even the UGVs support could not 
overcome all the deficiencies of the light force. The system’s deficiencies 
are restricted movement on the battlefield and reloading of the RWS. 
Control of the system by one operator reduces THeMIS’ capabilities 
and supporting effects of the platform from manoeuvre and fires to 
a simple movement from one firing position to another. Reloading of 
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the system is problematic, since it either puts at risk the safety of the 
system’s operator or noticeably degrades fire support provided to the 
attacking unit.

Those deficiencies, to a certain degree, could be reduced by increasing 
the protection level of the UGV and armament of the RWS, and 
implementing new tactical solutions on the battlefield. Some upgrades 
of the UGV can potentially increase its usability and effectiveness. 
All recommendations could be grouped in three categories: technical, 
tactical and organisational. To improve the use of THeMIS during 
combat operations, the following technical recommendations should be 
taken into account:

•	 Increase armament of the RWS by adding an anti-tank capability 
and a smaller calibre (7.62 mm) automatic weapon. The third 
generation anti-tank weapons will significantly increase firepower 
and engagement range of the RWS. An additional smaller 
machinegun will allow the system to engage the adversary’s softer 
targets,  destruction of which does not require the use of the main 
weapon system. It will also decrease the usage of bigger calibre 
ammunition and reduce the number of reloads for the heavy 
weapon system;

•	 Upgrade the RWS to increase the carrying ammunition load 
beyond the use of the standard boxes for the cartridges. The RWS 
Ammunition supply system should supply a large amount of 
ammunition that will require  fewer reloading iterations;

•	 Consider integration of a fully up-armoured version of the RWS 
that will increase system’s protection and in-turn its survivability 
on the battlefield. THeMIS has enough payload reserve to allow for 
such improvement;

•	 Introduce a backup system for powering both tracks of THeMIS, as 
that will increase the system’s survivability and effectiveness.

The tactical recommendations vary for different types of combat 
operations. For the offensive operations it is recommended to place 
THeMIS in front of the attacking unit in order to increase the 
situational awareness of the supported infantry squad; support it 
with the additional intelligence information that is provided by the 
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observation sensors of the system; and the use of the UGVs mainly 
on a restricted terrain that provides some degree of concealment and 
passive protection to the system, allowing THeMIS to move to and 
assume proper observation and firing positions. The effectiveness of 
the UGV will increase, if during defensive operations the UGV will 
be used in support of the light infantry units on a terrain that favours 
dismounted force, namely, on a restricted and urban terrain. Such 
environment facilitates’ proper use of the UGVs, provides certain 
degree of concealment and protection to the system and increases the 
survivability options of THeMIS. While operating on a restricted and 
urban terrain, the unit, which is supported by the UGV, must ensure 
a proper preparation of defensive positions that will allow for safe, 
protected and uninterrupted movement of THeMIS between the battle 
positions. Another possibility to improve the light infantry squad 
performance is to integrate THeMIS into the structure of the squad as a 
third manoeuvre element. That will increase the squad’s firepower and 
will allow to divide tasks of the attacking unit into the fire team (UGV), 
the assault team (Fire team Alpha) and the supporting team (Fire team 
Bravo). During the delaying operations and any other operation, when 
breaking the contact with the adversary’s forces is required, the UGV 
must cover withdrawal of the light infantry unit, even if it will results 
in the loss of the armed UGVs. Such action will facilitate the unit’s 
disengagement from the battle and will allow it to continue the battle 
from the next alternate position. 

To improve the performance of the UGVs on the battlefield it 
is recommended to consider increasing the number of the system 
operators from one to two. In such an organisation each operator would 
be responsible for one functional activity – movement of the system on 
the ground or firing its weapons; and that will considerably improve the 
combat capabilities of THeMIS. Yet, increasing the number of soldiers 
in the manoeuvring unit also needs to be considered, since all the forces 
nowadays face the resources’ austerity.

Further use of THeMIS for execution of combat support tasks was 
assessed. Different modifications of THeMISs were used in support of 
specific functional units during reconnaissance, anti-tank, combat 
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engineers, bomb disposal, CBRN defence, patrolling and security 
operations. Overall, the UGVs performed well and units supported by 
the system were able to perform their tasks better. All the used UGVs 
fitted with special equipment suits tailored towards performance 
of specific operations were capable of conducting different types of 
assigned tasks. The variety of tasks was mainly limited by the type of 
the special equipment installed on THeMISs. The units supported by 
the UGVs were able to perform different tasks remotely, and therefore 
significantly decrease the engagement, destruction and contamination 
risks to the personnel and the equipment.

Majority of the THeMIS modifications that were reviewed in this part 
potentially require two upgrades that might be considered by the future 
users of the system: firstly, the placement of a combination of sensors on 
a single platform to enhance the functional effectiveness of the UGVs for 
specific types of operations; secondly, the integration of small RWS and 
smoke grenade launchers for the self-defence purposes. THeMIS with 
weapon and smoke launchers would increase its protection capabilities 
and in the case of a contact with the adversary will be able to return fire, 
destroy small targets and successfully disengage from the contact without 
damage done to the system. Also, there are some recommendations that 
are applicable only for specific modifications of the UGVs. Integration 
of an improved third generation AT weapons will increase the firepower 
and engagement range of the AT modification of THeMIS. Furthermore, 
additional transportation assets specifically designed for rapid on- and 
off-loading of the UGVs could be assigned to the AT units in order to 
improve the UGV’s deployability on the battlefield. For the execution 
of semi-independent patrolling and security operation tasks, THeMIS 
will require an installation of an advanced command and management 
system that would monitor the movement of the UGVs on predefined 
route/area and control the use of the weapon systems. Appropriately 
furnished THeMIS will be able to successfully conduct the assigned 
patrolling and security tasks.

The usage of THeMIS for execution of the combat service support 
tasks was evaluated next. Overall, the UGVs could perform very well 
and units supported by the system were able to perform combat service 
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support and other tasks much better than the units without the UGVs. 
The combat service support modifications of THeMIS are well developed 
systems and they all can effectively execute resupply, casualty evacuation 
and communication support operations. An important advantage of 
the UGVs is that supporting units can execute support and supply tasks 
from a distance without endangering its personnel. Still, with THeMIS, it 
could execute supporting operations in case the supported units are in a 
direct contact with the adversary.

The THeMIS platform for small UAS systems, besides obvious 
intelligence collection advantages, can provide remote launch capability 
and at the same time serve not only as the launch and landing 
emplacement, but also as a quick recharging platform. That increases 
survivability of the UASs operators’ team by allowing it  to assume 
operational positions in more remote zone outside of the main combat 
area, prolongs the independent UAS operations, and enhances the 
usability of the UAS in support of the Light infantry unit.

Finally, the use of THeMIS in support of the mechanised infantry 
unit was reviewed. Potentially, THeMIS could support the mechanised 
units. A combination of the legacy system represented by the  Infantry 
fighting vehicles and new unmanned platforms that are represented 
by the UGVs and UASs has a very promising potential for future use 
on the battlefield. Combining firepower; protection and mobility 
of the infantry fighting vehicle; ability of the UASs to provide a real-
time battlefield picture and an early warning to the unit;  ability of 
the UGVs to conduct a detailed reconnaissance of objects on the spot; 
to breach obstacles and conduct the BDA all together creates a very 
powerful combination of capabilities. These, when used properly, 
will considerably increase the fighting capabilities of the mechanised 
infantry unit.
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CONCLUDING REMARKS:  
TOWARDS ROBOTISATION OF 
WARFIGHTING IN THE 21ST CENTURY

Kuldar Väärsi

Robotic technologies have supported significant breakthroughs in 
various UGV fields. These units have become much more capable and 
reliable and the cost has a clear trend for decreasing. This has created 
a platform for new warfare systems which will change warfighting, 
primarily by enhancing the human capacity through better means of 
force protection, situational awareness and firepower. The introduction 
of robotics in warfare will have wide implications for the way wars 
are waged – robotic and autonomous technologies will open new 
opportunities throughout all combat functions.

Robotic and autonomous capabilities can significantly improve 
reaction speed and the range of logistics support, analysis of situational 
awareness, decision making processes, effectiveness and the availability 
of firepower. All factors will work as a force multiplier establishing 
significantly stronger capabilities with the same number of war fighters. 
Robotic technologies enable achievement of a significantly stronger 
defence with fewer resources (manpower and finance). In the very near 
future it is going to be just a matter of imagination how collaborative 
sensors and semi-autonomous unmanned vehicles (ground and aerial) 
will bring situational awareness and synergy of combat effects to a totally 
new level. We will still have a human in the centre of everything, but our 
war fighter will be better protected and equipped with better tools to 
overcome any adversaries.

Many countries have already taken a very clear approach to bring 
robotic warfare systems closer to fruition, though many are still 
hesitating. The main innovators of robotisation on the battlefield – the US 
and Russia – have taken different approaches. The US has established a 
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step-by-step approach starting with logistic support, which will lighten 
the load of war fighters and extend the range and speed of small units. 
The weaponisation of unmanned systems will be implemented in the 
more distant future, when logistic units are already well embedded into 
doctrines and army units.

Russia’s approach has been very assertive and focused on unmanned 
ground vehicles with extremely high firepower. The pace of development 
and the amount of resources spent on these developments has been 
growing. As one of the authors of this book has pointed out, Russia has 
a very ambitious goal to increase the significance of robotic systems up 
to one third of all military technology by 2025. It is a clear sign of high 
prioritisation of robotic and autonomous systems.

On the contrary, from my personal experience of being part of the 
European UGV development community for almost four years, it is 
noticeable that European countries are clearly scattered – the strategic 
approach and prioritisation of robotic and autonomous capabilities is 
very different country by country. Some European countries are more 
progressive and have started to develop unmanned systems; others are 
still dealing with legal and ethical considerations. It is clearly noticeable 
that there is a lack of collaboration – each country develops its own 
concept and doctrine. There is a necessity for Europeans to work jointly 
on robotic warfare capabilities and find ways for a fast development. 

Europeans need a robotic warfare programme that would take into 
consideration the threats of the contemporary operational environment 
and aim to enhance the capabilities of the armed forces while reducing 
the need for increasing the amount of soldiers, thus minimising human 
contact with threatening situations.  That will be achieved via using 
robotic solutions and cyber technology on the modern battlefield as an 
asymmetric force multiplier. The wider concept covers five domains  – 
land, air, sea, space and cyber. However, primarily and first-hand it 
should focus on the land domain.

I would like to point out two major topics we will encounter in the 
development of robotic and autonomous warfighting technologies – 
autonomous capabilities on open terrain and user-friendly human-
machine interfaces. 
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Autonomous technologies have made a huge progress over the recent 
years and we will certainly see a lot of self-driving cars on the streets 
soon. Roads and the urban environment are well structured and it is 
easier to create rules for artificial intelligence, which drives the vehicles 
in such an environment. It is much more challenging to create artificial 
intelligence which could fulfil similar tasks on an open terrain, which 
is not structured at all. It will require much more flexible and creative 
artificial intelligence to encounter the different situations on the open 
terrain. 

The second area is human-machine interfacing solutions. It is clear 
that war fighters are more willing to use tools and equipment that 
are intuitive and easy to use. If it is complicated and takes too much 
attention, then it easily becomes a burden instead of providing assistance. 
There is already a long history and experience with Unmanned Aerial 
Vehicles (UAVs) and different Counter Improvised Explosive Devices’ 
(C-IED) robots. Unfortunately, most of this experience will not help us if 
we equip small units (such as squads) with autonomous ground vehicles. 
This will be a totally different scenario – we will put unmanned vehicles 
into much more dynamic environment where war fighters cannot pay 
so much attention to controlling the vehicle. We expect that a vehicle 
operator is still able to move around with his squad, can maintain 
awareness of a situation and can still use his personal weapon if needed. 
If we compare it to a C-IED or bomb disposal robot, then it is absolutely 
a new situation. We need a very intuitive and organic human-machine 
interface which will make our war fighters feel safe and comfortable. 

To sum up, I would like to reiterate that there is still hesitation in 
Europe on using robotic and autonomous solutions in the battlefield and 
even more when it comes to weaponised solutions. These hesitations are 
understandable, but we should not focus on questioning robotic solutions 
as such. We should focus on building up a safe and clear environment 
for implementation. Legislation and ethical rules are a necessary part of 
this environment of course. Our soldiers should feel themselves safe and 
comfortable with the new (semi-)autonomous technical solutions. 

The European Defence Agency’s CapTech Ground Systems (Land) is 
starting to work on UGV standardisation. It is an absolutely necessary 
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effort, which needs to be done to ensure the interoperability of different 
European UGV systems. However, there is necessity for an extended 
strategic collaboration projects which would work on determination 
of capability gaps and opportunities throughout all combat functions. 
Implementation of robotic capabilities is not so much about capability 
gaps at the moment – it is more about the new opportunities it creates.

Sometimes, the discussion over development of robots for the 
battlefield reminds me of those who disputed the efficacy of introduction 
of armoured vehicles and battle tanks at the beginning of the 20th century. 
We all know how that ended.  
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