








system’s operator up-front to THeMIS or return of the system back to the
operator. While restricted terrain provides some degree of concealment
from the adversary’s observation and protection from its fires, such
action is not speedy or efficient and still increases lethal risks to the
operator.

Sketch 3. An attack of the Light infantry squad on a restricted terrain supported
by THeMIS fitted with the RWS moving in front of the unit formation

The restricted terrain, when used properly, provides some degree of
concealment and passive protection to THeMIS, but it does not make
the use of the system more effective. Similarly as before, THeMIS would
increase the squad’s initial situation awareness and reconnaissance
capabilities, but when the unit would close-in with the adversary, the
UGV would be quickly spotted and destroyed or critically damaged by the
adversary’s firepower, because of its low protection level. Placing THeMIS
in front of the attacking unit still poses the challenge of sustaining fire
support to the attacking squad. While the restricted terrain is more
advantageous for UGV operations, it is still difficult to reload the RWS
without putting at risk the security of the system’s operator or significantly
degrading the level of fire support provided to the unit.
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The fourth tactical situation will evaluate attack of the light infantry
squad supported by THeMIS fitted with the RWS on a restricted terrain.
The THeMIS system will be placed behind the attacking squad formation
and will move to new advantageous positions on the battlefield.

The squad attacks in a line formation, using a fire-team wedge
formation® and has limited fields of observation and fire. THeMIS is
located and moves behind the squad formation and has very restricted
fields of observation and fire, due to the fact that restricted terrain
provides concealment also to the adversary, and the unit that is located
in front of the system narrows its ability to see and engage the adversary
on the particular battlefield. The operator of the THeMIS system is
located behind the squad formation and close to the squad leader, and
simultaneously controls the systems movement and engagement of the
adversary by fire of the RWS. The adversary’s section is defending dug-
in fortified positions with somewhat limited fields of observation and
fire. Since THeMIS has very restricted fields of observation and fire
due to the terrain, as well as due to its own unit and its low silhouette,
it has a very limited capacity to support the attacking squad concerning
both situational awareness and fire support. To gain benefits from
THeMIS, the only possibility for the operator is to use the advantages
of the restricted terrain and move the system forward to a specific
flanking position, where it could ensure the necessary observation and
fire support. When assuming a new position on the flank of the squad,
THeMIS would be able to support the unit with intelligence information
about the location of the adversary’s positions. However, upon the
beginning of a firefight, it would be destroyed or severely damaged by the
adversary’s fire systems. As previously, THeMIS would not manoeuvre,
but would move on the battlefield from one fire position to another. In
that situation, the reloading of the RWS is possible, if the operator is
following the system to the new position and moves it to a concealed and
protected position for reloading.
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Sketch 4. An attack of the Light infantry squad on a restricted terrain supported
by THeMIS fitted with the RWS moving behind the unit formation

THeMIS on the restricted terrain, when placed behind the formation
of attacking troops, is ineffective against the dug-in adversary’s unit.
Moving the system to a flanking position would be the only possibility
to achieve any advantage from THeMIS. But even in that situation,
the UGV would be quickly spotted and easily destroyed or critically
damaged by the adversary’s fires. Reloading the system and sustaining
fire support to the squad is possible, if the operator physically follows
THeMIS and conducts proper reloading procedures on the spot. One of
the possible solutions to the situation is reorganisation of the structure
and organisation of the light infantry squad and its operational tactics,
techniques and procedures. The infantry squad might integrate the UGV
into the infantry squad as the third manoeuvre element and that would
significantly increase the squad’s firepower. This new type infantry squad
would be able to conduct independent tactical operations by establishing
three separate teams:

1. The fire team, i.e., the UGV;

2. The assault team - the infantry fire team Alpha;

3. The supporting team - the infantry fire team Bravo.
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The fifth tactical situation will assess the attack of the light infantry squad
supported by THeMIS fitted with the RWS in an urban environment. The
THeMIS system will be placed in front of the attacking squad formation.

The squad attacks in a squad file formation that allows good control,
manoeuvre and dispersion.” The urban setting contains a large number
of obstacles, man-made barricades and rubble that severely limits the
movement of the light infantry and especially the UGV. The operator
of the THeMIS system is located in the rear of the leading fire-team
formation, close to the squad leader. The squad and the THeMIS operator
have limited fields of observation and fire, especially at the beginning of
the operation. As explained previously, the THeMIS operator unilaterally
controls movement and the fire of the system. The adversary’s section
is defending prepared fortified positions with acceptable, but limited,
fields of observation and fire. The support to the squad with intelligence
information is limited since the urban environment comprises many
obstacles that hamper observation. Equally, the low silhouette of THeMIS
prevents such deficiencies without exposing itself to the adversary. As
in the other situations, when the UGV is moving in front of the squad’s

Sketch 5. An attack of the Light infantry squad in an urban environment
supported by THeMIS fitted with the RWS moving in front of the unit formation
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formation, it would be easily spotted by the adversary and destroyed.
Effective reloading of the system for sustained fire support also remains a
problem, while operating in an urban environment.

The use of THeMIS in the urban environment is very limited.
The built-up environment from one side provides some degree of
concealment from observation and protection from fire, but from the
other side restricts movement of the UGV and limits the possibility of
finding suitable fire positions. THeMIS would increase the squad’s initial
situation awareness and reconnaissance capabilities, but when the unit
closes-in with the adversary, the UGV would be quickly spotted and
destroyed. Control of the system by one operator remains a significant
weakness. Placing THeMIS in front of the attacking unit still poses the
challenge of sustaining fire support to the attacking squad.

The sixth tactical situation will evaluate attack of the Light
infantry squad supported by THeMIS fitted with the RWS in an urban
environment. The THeMIS system will be placed behind the attacking
squad formation to provide the necessary fire support.

The light infantry squad attacks in a squad file formation that allows
good control, manoeuvre and dispersion.” The urban environment
contains a large number of obstacles, man-made barricades and
rubble that severely restrict movement of the light infantry and the
UGV. The adversary’s section is defending prepared fortified positions
with acceptable, but limited fields of observation and fire. The squad
has limited fields of observation and fire, especially at the start of
the operation. The THeMIS operator has a very limited view of the
battlefield. THeMIS moves behind the attacking unit and has no
possibility to support the squad with intelligence information and
fire unless it moves to a suitable forward or flanking position, which is
a complicated movement in the urban environment. The movement
of the system is severely restricted, and THeMIS in many situations
cannot move to a flanking position either, because buildings, man-made
barricades and rubble create significant obstacles for it. The operator
of the THeMIS system is located in the rear of the leading fire-team
formation, close to the UGV and the squad leader.
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Sketch 6. An attack of the Light infantry squad in an urban environment
supported by THeMIS fitted with the RWS moving behind the unit formation

When operating in an urban environment, THeMIS should not be
placed behind the attacking infantry squad, because in that situation it
cannot support the unit to the required level. The environment and the
attacking unit would significantly limit observation of its sensors and
engagement abilities of its weapon systems. The movement of THeMIS
would then be significantly influenced by the environment, which would
create many insurmountable obstacles.

To summarise, six tactical situations in the offensive operations have
just been reviewed, assessing the possibility and effectiveness of using
THeMIS fitted with the RWS placed in different parts of the attacking
formation. The assessment shows that the use of UGVs in support of
attacking light infantry squads is largely ineffective. The main deficiency
that limits the use of UGVs on an open terrain is its low level of
protection. A restricted terrain provides some degree of flexibility for use
of THeMIS, but it has its limitations too. Control of the system by only
one operator reduces the THeMIS’ capabilities and supporting effects of
the platform from manoeuvre and fire to a simple movement from one
firing position to another. Reloading the system is problematic, since it
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either puts at risk the security of the system’s operator or significantly

degrades fire support provided to the attacking unit.

To improve the use of THeMIS in offensive operations, the following

recommendations should be considered:
o THeMIS should be placed in front of the attacking unit, thus
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increasing the squad’s situational awareness and supporting it
with additional intelligence information that is provided by the
observation sensors of the system;

The UGV should mainly be used on a restricted terrain that
provides some degree of concealment and passive protection to
the system, allowing THeMIS the possibility to move to proper
observation and firing positions;

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

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

Upgrade the RWS to increase the ammunition load beyond use of
standard boxes for the cartridges. The RWS Ammunition supply
system should supply larger amount of ammunition that will
require lesser reloading iterations;

Increase the number of system operators from one to two, where
each operator would be responsible for one functional activity -
moving the system on the ground or firing its weapons. That would
enhance THeMIS’ performance on the battlefield. However, a back
effect of increasing the number of soldiers in the manoeuvring unit
would also need to be considered;



o Introduce a back-up system for powering both tracks of THeMIS to
increase its survivability and effectiveness;

» Change the infantry squad’s organisation by integrating the UGV
into the infantry squad as the third manoeuvre element. The new
type of infantry squad would be able to conduct independent
tactical operations by establishing three separate teams: the fire
team, i.e., the UGV and the assault team; the infantry fire team
Alpha and supporting team; and the infantry fire team Bravo.

Defensive Operations

This part of the paper will review defensive operations. Employment of
THeMIS fitted with the RWS will be assessed in mobile and area defence
operations that will be split into different tactical situations that will be
executed in different environments. The defensive operation will include
operations on an open terrain, on a restricted terrain and in an urban
environment. THeMIS will be integrated into the light infantry squad’s
operations.

The first sub-part of the paper will review usability of the light
infantry squad supported by THeMIS fitted with the RWS during
mobile defence operations. In general, mobile defence is defined as
“a defensive task that concentrates on the destruction or defeat of the
enemy through a decisive attack by a striking force.”™ So, it is envisaged
that the striking force will be able to conduct a strike and destroy the
adversary. Armoured or mechanised units are naturally suited for
such tasks,'”? because they possess all necessary prerequisites for that:
mobility, firepower and shock effect.® Under certain circumstances
“striking force” tasks could be accomplished also by an attack helicopter
unit.” On the other hand light infantry units are better suited for static
defence from well-prepared positions.'” While describing mobile defence,
the NATO doctrine identifies three important factors that enable the
conduct of successful mobile defence: “depth, time and the ability to
manoeuvre”.'® The depth and time are concerns for execution of an
operation in a specific tactical situation, whereas ability to manoeuvre
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should be directly attributed to the unit’s ability to conduct certain type
of tactical tasks. The light infantry unit is not capable of manoeuvring
on the battlefield, while executing mobile defence tasks. Reinforcing
the light infantry squad with THeMIS will not change this situation,
because THeMIS is not a direct replacement of the combat infantry
fighting vehicle, but rather a new fire support platform that enhances
performance capabilities of the light infantry units.

The combat power of fighting units consists of five essential elements:
manoeuvre, firepower, protection, leadership and information.”
This paper is focusing on the assessment of measurable aspects of
performance of light units supported by an armed UGV. Leadership and
information are very important factors indeed, and their importance
could not be underestimated. However, they are “soft” elements of
combat power that are hard to measure objectively. On the other hand,
manoeuvre, firepower and protection of the combat units is easy to
measure and compare and will be addressed here. The NATO doctrine
identifies major limitations of light forces, stating protection, firepower
and flexibility. Flexibility is described as an inability to execute “rapid
re-grouping or redeployment due to the “lack of integral transport.””'®
In other words, they lack mobility. Light infantry lacks firepower, since
it needs to carry all its weapons, so the weapons must be light and
therefore provide inadequate fire support. It does not have an acceptable
armour protection and is vulnerable to all types of firepower, including
small arms. And finally, the mobility of the light unit is not sufficient
to accomplish an assigned tactical task.”” So, it could be concluded that
the light infantry units lack all major elements of combat power for
successful conduct of mobile defence operations. THeMIS certainly
can increase the firepower of the defending unit, since it carries a
heavy weapons system. But it also lacks mobility and protection that is
comparable to a standard infantry fighting vehicle or tank. So, it will not
be able to mitigate all the deficiencies of the light infantry forces.

Summarising all these factors it could be concluded, that the light
infantry units are not suited for the mobile defence operations and
even when they are supported by an armed UGV they will not be able
to successfully conduct such a tactical task. The use of THeMIS in
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area defence operations will be reviewed through tactical actions on
three selected types of environment: open, restricted and urban. The
next tactical situation will assess the light infantry squad supported by
THeMIS fitted with the RWS conducting the area defence on an open
terrain.

Since all the tactical situations will review the same type of operation
conducted by the same unit that is supported by the same UGV fitted
with the RWS, they all will have a number of similarities. The light
infantry squad will be tasked to defend a battle position to block an
adversary’s movement in a certain direction and defeat its forces in
front of the squad’s position. The squad will defend dug-in fortified and
specially prepared positions that are most appropriate for the specific
type of terrain and tactical arrangement. The low silhouette of the
THeMIS system works to its advantage in defensive operations, since it
reduced exposure to the adversary’s observation and fire. It will also
allow to significantly decrease the amount of necessary preparations
of combat positions, compared to the infantry fighting vehicles. The
operator of the THeMIS system will be located within the squad
formation and close to the squad leader. The THeMIS operator will
simultaneously control and manage: movement of the system on the
ground; observation of terrain, situation and adversary; and engagement
of adversary by fires of the RWS. The RWS will be equipped with one of
the following weapons: 12.7 mm heavy machinegun, 40 mm automatic
grenade launcher/grenade machinegun or 20 mm automatic cannon.
THeMIS will support the squad with additional intelligence information
that is provided by the observation sensors of the system and transmitted
to the squad leader and, depending on a level of digitalisation of the
specific unit, to other members of the squad. The adversary’s mechanised
unit will be tasked to seize an objective that is defended by the light
infantry squad and destroy any forces at the position. The adversary’s
mechanised unit would attack in a line formation with the infantry
fighting vehicle supporting attack from behind the formation. The
fighting vehicle would be located on the flank of the attacking squad.?

The squad defends the battle position. THeMIS is located on the flank
of the squad’s formation in a dug-in fortified position. The squad and
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the THeMIS operator have good and open fields of observation and fire.
The adversary has open and good fields of observation and fire. THeMIS
would be able to provide an early warning to the squad personnel, since
it, compared to dismounted light infantrymen, can carry better quality
and heavier observation sensors and day/night and thermal optical
sights. The defensive position provides THeMIS with additional passive
protection and coverage from observation systems. However, since
the RWS is not foreseen as a fully up-armoured and protected system,
it could still be destroyed or damaged not only by heavy weapons or
artillery/mortars fire, but also by the adversary’s small arms systems.
Generally, the light forces are not very effective on open terrain and
therefore would be vulnerable when forced to fight a superior heavy or
medium adversary.? Open terrain doesn’t offer much possibilities for
successful manoeuvring and change of the battle positions. Engineering
capacities required to prepare proper defence positions, including the
main and alternate battle positions and retreat routes, is far beyond the
capabilities of the light infantry unit. Upon contact with the adversary
THeMIS would be engaged in a fire-fight with the opponent’s fire
systems. Sooner or later, the position of THeMIS will be spotted by the
adversary and then it will be destroyed or critically damaged by its fire
assets. Effective reloading of the RWS remains an issue that needs to be
solved. While a fortified battle position offers a good protection to the
system; to reload it, the operator needs to raise above the protection level
of the position and expose himself to the adversary’s fire. The signature
of the operator reloading the RWS would additionally expose the system.

Since, the light forces are not well suited for operations on open
terrain and are vulnerable when forced to fight a superior heavy or
medium adversary, the light infantry should avoid fighting such battles.
Additional fire support provided by the armed UGV will not change the
situation significantly. In the early stage of engagement THeMIS would
improve the squad’s initial situation awareness. The low protection level
of the RWS remains a challenge, since it could not be protected against all
types of the adversary’s fire. Reloading of the system on the open terrain
is also problematic, since open terrain offers no good solutions for this
problem.
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Sketch 7. An area defence of the Light infantry squad on an open terrain
supported by THeMIS fitted with the RWS

The following tactical situation will evaluate the light infantry squad
supported by THeMIS fitted with the RWS conducting the area defence
on a restricted terrain.

The squad defends the battle position. THeMIS is located on the
flank of the squad’s formation in a dug-in fortified position and alternate
battle positions are available and prepared. The squad and the THeMIS
operator have good, but slightly limited fields of observation and fire.
The adversary’s mechanised unit is attacking in a line formation with the
infantry fighting vehicle located on the flank of the attacking squad and
supporting attack from behind the formation.”” The adversary has good,
but limited fields of observation and fire. THeMIS is supporting the squad
with additional intelligence information and providing an early warning.
The restricted terrain favours the light forces, as they are optimised for
dismounted operations and operations in a closed terrain.? The defensive
position on a restricted terrain provides THeMIS with an additional
passive protection and good coverage from the adversary’s observation
systems. The restricted terrain also facilitated successful movement and
change of the battle positions for the UGV. There are always plenty of
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opportunities to choose primary and alternate battle positions, and retreat
ways. Still, the RWS is not a fully armoured and protected system and the
risk of its destruction or damage by the adversary remains high. THeMIS
could start engagement with the adversary early and switch the position,
when spotted by the adversary. The UGVs could conduct successful
firefight with the opponent on a restricted terrain. The reloading of the
weapon is not an issue, since the THeMIS operator can always choose
concealed and protected positions for such activity.

Sketch 8. An area defence of the Light infantry squad on a restricted terrain
supported by THeMIS fitted with the RWS

Contrary to the open terrain, the restricted terrain favours the use
of the Light forces and UGVs. THeMIS could not only provide an early
warning to the squad and increase its situational awareness, but also
successfully engage the adversary’s targets and avoid the return fire by
conducting survivability moves from one position to another. Reloading
of the system could happen in a safe and secure way and pose a very
small risk to both the operator and the system. The low protection level
of the RWS remains a challenge, since it could not be protected against all
types of adversary’s fires.
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The final tactical situation will review the light infantry squad
supported by THeMIS fitted with the RWS conducting the area defence
in an urban environment. The squad defends the battle position. THeMIS
is located on the flank of the squad’s formation in a dug-in fortified
position and an alternate battle position is available and prepared.
The squad and the THeMIS operator have good, but limited fields of
observation and fire. The adversary’s mechanised unit is attacking in
a two column formation with the infantry fighting vehicle supporting
attack from behind the formation.?* The adversary has restricted fields of
observation and fire. The squad receives early warning from the THeMIS’
operator. That knowingly improves the overall situational awareness
of the unit on a complex urban terrain. The built-up environment
with its large number of buildings, obstacles, man-made barricades
and rubble favours the defending unit and severally limits movement
of the attacking force. THeMIS’ defensive positions in built-up areas
provide a good protection and excellent coverage from the adversary’s
observation systems. When prepared in advance, the defensive positions
in an urban terrain allow movement and change of the battle positions
for the UGVs. THeMIS could start engaging the adversary early, switch
the position when spotted by the adversary, and continue engagement
from a new place. The urban terrain allows safe and secure reloading of
the system, without putting THeMIS and the operator at risk. All those
factors combined ensure good opportunities for the UGVs to successfully
conduct firefight with the adversary. The only remaining major shortfall
is the protection level of the RWS - it still keeps the risk of destruction or
damage of the system by the adversary high.

An urban environment, the same way as a restricted terrain, favours the
light force and THeMIS. UGVs increase the early warning and situational
awareness of the supported infantry unit and provide the required fire
power. When defensive positions for the vehicle are carefully selected
and thoroughly prepared, an urban terrain increases concealment and
protection of the UGVs and enhances their survivability options.

This part of the paper reviewed two different types of defensive
operations and evaluated the possibility and effectiveness of using THeMIS
fitted with the RWS in support of defending the light infantry unit. The
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Sketch 9. An area defence of the Light infantry squad in an urban environment
supported by THeMIS fitted with the RWS

evaluation shows two different results for different types of operations.
Light infantry units are not suited for mobile defence operations. The
light infantry lacks all major elements of the combat power and cannot
accomplish the task even when they are supported by armed UGVs.
THeMIS increases firepower of the defending unit, but it also lacks
mobility and protection, so it cannot replace a standard infantry fighting
vehicle. The use of THeMIS in area defence operations in support of the
light forces shows different results on different terrains. The light infantry
is not well suited for operations on an open terrain and is vulnerable
when forced to fight a superior heavy or medium adversary. Additional
fire support provided by armed UGVs is not changing the situation
considerably. Low protection level of the RWS and reloading of the system
on an open terrain remains a challenge that is difficult to overcome.
Contrary to an open terrain, a restricted terrain and an urban environment
favour the light forces and UGVs. 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. The only remaining

138



major shortfall is the protection level of the RWS that keeps risk of
destruction or damage of the system by the adversary at a high level.

To increase the effectiveness of THeMIS in defensive operations the
following recommendations could be given. Some of the previously
mentioned recommendations are repeated for the offensive operations.

» Use UGVs in support of the light infantry units on a terrain that
favours a dismounted force namely: restricted and urban terrains.
Such environments facilitate proper use of UGVs, provides a certain
degree of concealment and protection to the system and increases
the survivability options of THeMIS. Operations on an open terrain
should be avoided;

o While operating on restricted and urban terrains, ensure proper
preparation of defensive positions that will allow for a safe, protected
and uninterrupted movement of THeMIS between battle positions;

o 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. The payload of THeMIS allows such improvement and
overall increase of the weight of the system;

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

Delaying Operations

Employment of THeMIS, fitted with the RWS, will be assessed in two
types of delaying operations: delay from alternate positions, and delay
from successive positions. Delaying operations are operations where the
engaged force is trading space for time to prepare defensive positions on a
well-prepared defence line, or preparing a decisive counterattack against
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the adversary. During the operation the unit strives to slow down the
adversary’s pace of advance, inflict maximum possible damage to it and
at the same time avoid a decisive engagement.”

The delay from alternate positions operation usually involves two
fighting units. When the first unit is fighting the adversary, the second
unit occupies and prepares the next defensive position in depth. Then the
first unit disengages from the adversary, passes through/around second
unit, hands over the battle to the second unit and moves to occupy and
prepare the next defensive position. At the same time the second unit
by fire disengagement supports the first unit from the adversary, and
takes over the battle. This sequence of action continues until the mission
is accomplished.?® The best force to fight a delaying battle is a well-
protected, mobile unit that can engage the adversary at a maximum
range from mutually supporting battle positions. It should be capable of
withdrawing quickly before being engaged in a decisive battle.?”

The light infantry can potentially conduct delaying operations from
alternate positions. When positions of the units are carefully chosen,
mutual support by fire is prepared and rehearsed, and disengagement
from the adversary and hand-over of the battle from one unit to another
is comprehensively synchronised. The first fighting unit engages the
adversary and sustains the fight for a specified period of time. When
the situation allows, the first unit starts to disengage from the battle. Its
disengagement will be supported by mutually coordinated fires from the
covering unit and by the organic THeMIS system. When the first unit is
disengaged, the UGV can also disengage from the firefight and withdraw
to the next position. Since there are multiple firepower platforms
engaged in covering the battle, THeMIS has a good chance of surviving
and continuing the battle.

Under certain circumstances the light infantry squad could
successfully conduct delaying operations from alternate positions when it
is supported by armed UGVs. However, the best units for such operations
are still well-protected, mobile units with significant firepower.

The delay from the successive position is usually conducted by one
unit, because the delaying sector is so wide that all available forces
cannot occupy more than a single line of positions at a time. The
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Sketch 10. A delay from alternate positions conducted by the light infantry
squads supported by THeMIS fitted with the RWS

delaying process is dynamic when the unit must continuously delay in a
sector, fighting from one position to another. The fighting unit must be
capable of single-handedly inflicting casualties to the adversary from the
defensive positions, breaking the contact with the adversary, and moving
to, occupying, and preparing the next defensive positions.?

This type of a delaying operation is very difficult to conduct with a
light force, because it requires significant firepower, superior in respect
to the adversary, mobility and worthy protection. As previously outlined,
the light forces lack all of those capabilities. The only capability that the
THeMIS system is bringing to the fight is an increased firepower that
could be dispersed in the battle space by establishing a remote combat
position, from which it is possible to engage the adversary. The weakest
point for the light infantry unit during a delaying battle is disengagement
from the attacking adversary. It is very difficult to break the contact
with the adversary, who would have a better mobility. However, when
the light Infantry squad is supported by THeMIS, it is possible to leave
the UGVs armed with the RWS behind to cover withdrawal of the light
infantry from one battle position to another. Such a tactical decision has
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one significant risk: that THeMIS most likely would be lost during the
covering operation. That risk remains high, since THeMIS would be the
only system engaged in a fire exchange with the adversary and it lacks
an appropriate protection. A lack of the protection and reduced firepower
(infantry squad withdraws) would likely end in destruction or critical
damage of the UGVs. So, the infantry squad would be further forced
to fight a delaying battle without the support of THeMIS, which would
likely end with a failure and inability to accomplish the mission.

Sketch 11. A delay from successive positions conducted by the Light infantry
squad supported by THeMIS fitted with the RWS

It could be concluded that light infantry units are not very well
suited for delaying operations from successive positions and that they
should avoid such operations. THeMIS could potentially support the
disengagement of the unit from the adversary, but it would likely result
in the loss of the UGVs, while the light infantry squad would be forced to
continue fighting the battle alone with a reduced firepower.

The light infantry force is not particularly well suited for delaying
actions. The evaluation results showed two different outcomes for
different types of delaying actions. The light force lacks mobility,
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protection and fire power to conduct the delay from a successive position,
hence, this type of operation is not recommended for the unit. Those
deficiencies, to a certain extent, could be reduced during the delay from
alternative positions, when THeMIS firepower and covering force
capabilities could be properly used for support of the disengagement
operation. However, THeMIS’ support would be unlikely to overcome all
the deficiencies of the light force.

To increase the effectiveness of THeMIS in delaying operations, the
pattern of other combat operations should be followed, i.e., improving the
protection and firepower. In particular:

e Use UGVs in support of the light infantry units to cover the
withdrawal of the unit, even if it will result in the loss of the armed
UGVs, since it will facilitate the unit’s disengagement from the
battle and will allow it to continue the battle;

o Consider the integration of a fully armoured version of the RWS,
which would increase the system’s survivability on the battlefield
and increase the armament of the RWS by adding an anti-tank
capability and a smaller calibre (7.62 mm) automatic weapon.

UGVS FITTED WITH THE SPECIAL PAYLOAD FOR
COMBAT SUPPORT TASKS

The THeMIS platform is a successful UGV that has a large selection of
integrated equipment outfits for different types of the Combat Support
Missions. Each integrated equipment set is tailored towards a specific
tactical task. A variety of Combat Support Tasks will be assessed in this
part of the paper. Each sub-part of the paper will review the usability of
specific equipment installed on THeMIS. Since it is an open platform, it is
also possible to integrate other equipment that is not currently integrated
or available. This additional equipment could be easily integrated with
the platform, thus enhancing the range of capabilities of the THeMIS
system.
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Tactical Reconnaissance Operations

THeMIS is a universal system and it could serve as a platform for
integration of a wide variety of the Intelligence, Surveillance and
Reconnaissance (ISR) equipment. The most important would be:
observation sensors, special communication and signals intelligence
equipment, ground surveillance radars, and other equipment. It could also
be used as a platform for launching the Unmanned Aerial Systems (UAS).
THeMIS with an integrated
intelligence equipment would
certainly enhance the capabilities
of reconnaissance units. Due to
its speed and mobility, UGVs
are perfect for use during the
ISR missions. THeMIS can
easily follow an assigned unit
and carry the main equipment

and additional cargo. Its low

) ) silhouette and silent movement
Picture 2. The THeMIS system with

an integrated equipment suit for )
the Intelligence, Surveillance and and stealthy mode of operations

Reconnaissance (ISR) operations of the reconnaissance units.
THeMIS has a  sufficient
payload, so in addition to the specialised intelligence equipment, it could

mode, complements the covert

carry some parts of the individual and collective gear of the unit. The
additional carried payload would enhance either the variety of tasks
that the reconnaissance unit could perform or the duration of the ISR
operation. Both are positively increasing capabilities of the particular
unit. Increasing the capabilities of the unit is an important factor, because
a dismounted reconnaissance element would be able to carry with it not
only a lightweight manpack type of the special intelligence equipment,
but a heavier version that increases the distance at which the intelligence
information can be gathered. Such equipment is usually installed on
specialised reconnaissance vehicles. A selection of and placement on
the position is easier with the THeMIS system. The handy technical
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construction of the UGV allows it to covertly move forward from the
reconnaissance unit’s position to a remote forward or flanking position to
gather intelligence information more effectively. Use of THeMIS in such
a way also reduces the reconnaissance unit’s risk of being detected and
destroyed by the adversary. If needed, THeMIS could conduct survivability
and move to the new position to avoid detection and destruction by the
adversary. Furthermore, THeMIS could perform the Battle Damage
Assessment (BDA) to determine if the actions of the units are creating the
desired effect on the battlefield.” In a combat situation, in case of a contact
with the adversary’s unit, the ISR THeMIS platform’s position could be
spotted. Under such circumstances, the system becomes vulnerable and
a retreat from the position is not always possible. Therefore, to increase
its survivability, the UGVs should be furnished with integrated active or
passive (or combination of both) protection systems.

The use of the ISR version of THeMIS during reconnaissance missions
would certainly increase the capabilities of the reconnaissance unit. The
UGV fitted with a special ISR suit is fully capable of conducting different
types of intelligence information-gathering tasks. A variety of tasks is

Sketch 12. THeMIS fitted with a special ISR suit conducting Reconnaissance
operations
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limited only by the type of special equipment installed on THeMIS, and
of course the payload of the system.

To increase the effectiveness of the ISR version of THeMIS during
reconnaissance operations, the following recommendations should be
considered:

o The placement of a combination of sensors on the single platform to

enhance the effectiveness of the ISR UGV;

« The integration of a small RWS and smoke grenade launchers for
self-defence purposes. The ISR THeMIS with such weapons will have
increased self-protection capabilities, and, in case of a contact with
the adversary, will be able to return fire, destroy small targets, and
successfully disengage from the contact without damage to the system.

Anti-tank Operations

Currently, THeMIS has developed two configurations specific for anti-
tank (AT) operations. Other versions of the AT weapons could be fitted
onto the platform too. All additional sensors, day/night and thermal
sights could be installed to enhance tactical performance of the system.
Current modification of the AT THeMIS system suits very well for anti-
tank operations. An integrated anti-tank suit is capable of defeating all
major tanks that it would meet
on the contemporary battlefield.
The low silhouette of the system
decreases the possibility to detect
it on the terrain and increases
its survivability. The anti-tank
modification of the UGV would
allow it to conduct anti-tank

operations in the same way as
manned platforms can. When

1 h 1 ition,
Picture 3. The THeMIS system with deployed on the battle position
an integrated suite for anti-tank THeMIS would be controlled by
operations an operator, who would manage
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it from the same position in the rear. Usually anti-tank units take their
positions on a specific terrain that allow effective use of their weapons. The
adversary’s armoured vehicles would be detected, recognised and identified
at maximum distances and then engaged by the anti-tank system. After
the launch of the missile and hitting the target (if not firing in a “fire-and-
forget” mode), THeMIS will conduct a survivability move to a new position
to avoid detection and destruction by the adversary. If needed, a designated
observer would conduct a BDA. Than all the actions are repeated until the
adversary’s unit is defeated. The system has one potential shortfall — slow
mobility on the battlefield that denies its quick and effective deployment
to a different firing position. Usually, the anti-tank units are located in the
waiting area and have assigned multiple firing positions throughout the
battlefield. The unit requires robust mobility to move from the waiting area
to the firing position and between the firing positions. The anti-tank unit
is assigned to cover gaps between the major manoeuvre units’ positions
or countering the adversary’s units that broke through the main defensive
line. The speed of the system is insufficient for such a rapid deployment
and, therefore, THeMIS requires additional transport assets to move
effectively over the battlefield.

=S

(OO E:

Sketch 13. THeMIS fitted with an Anti-tank suit conducting Anti-tank operations
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The anti-tank version of THeMIS is fully capable of performing
tasks of an anti-tank unit on the battlefield. Its technical parameters
improve its performance on the firing positions compared to its manned
counterparts. An issue of slow deployability on the battlefield could be
solved by assigning additional transport assets to the anti-tank unit.

The following recommendations will increase the effectiveness of the
anti-tank version of THeMIS during anti-tank operations:

o Integration of improved third generation anti-tank weapons would
significantly increase the firepower and engagement range of the
system;

o The allocation of additional transport assets, specifically designed
for rapid loading and off-loading of the THeMIS system, would
improve the anti-tank unit’s deployability on the battlefield.

Fire Support Operations

Properly equipped THeMIS would be capable of supporting Fire Support
(FS) operations. The UGV could be attached to the Forward Observer
(FO) (Joint Forward Observers (JFO), the Fire Support Team (FIST), and
the Combined Observer Liaison Team (COLT)) to enhance capabilities of
the FOs. The following special
equipment as a minimum should
be fitted on the platform: day/
night  observation  sensors;
thermal sight; laser rangefinder;
micro ponder; distress marker
strobe light; and an infra-red
pointer. This equipment could be

supplemented by other gear that
is envisaged for the conduct of the
operation.

THeMIS fitted with an inte-
grated FS set of equipment would

Picture 4. The THeMIS system with
an integrated equipment suit for

surveillance and target acquisition
operations increase operational capabilities
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and security of the FO team. The UGVs can follow the assigned units on
the battlefield and carry not only specially fitted equipment, but also indi-
vidual soldiers’ gear. The technical characteristics of THeMIS favour tac-
tics and techniques that are used by the FO team. A low silhouette, quiet
movement mode, and cross-country mobility all contribute to that. The FO
team, which is equipped with THeMIS, can conduct operations from a dis-
tance, and that in-turn increases the team’s survivability. The FO team is
usually located within front-line units or separately positioned close to the
line of contact with the adversary. The observers are responsible for identi-
fying targets and requesting fire. The UGVs can always move forward and
provide necessary information from remote up-front positions. In this sit-
uation, the FO team can choose safer and more secure positions and still
deliver the required effects. The FO team equipped with THeMIS has more
flexibility in a modern battle. If the adversary obscures visibility on the bat-
tlefield, or the fields of observation from the position of the FO team be-
come limited, the team can move the UGVs to a more advantageous posi-
tion and continue execution of the mission without endangering itself. That
would not be possible without support from THeMIS. Moreover, THeMIS

Sketch 14. THeMIS fitted with a special Fire Support and ISR suit conducting
Fire Support operations
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could perform the Battle Damage Assessment (BDA) to determine if the
fires of the units are destroying the targets and creating the desired effects
on the battlefield. As in the other tactical supporting tasks, where contact
with the adversary is likely, the UGV should be equipped with a protection
system that provides minimal self-defence capabilities.
Use of the FS modification of THeMIS during the FS missions will
increase effectiveness, flexibility and survivability of the FO team.
In order to increase effectiveness of the FS version of THeMIS during
the FS operations, the following recommendations should be considered:
o installation of a combination of sensors on a single platform will
enhance effectiveness of the FS UGV;
o integration of a small RWS and smoke grenade launchers for self-
defence purposes.

Combat Engineers Operations

THeMIS could be fitted with different special equipment suits tailored
to perform multiple engineering operations. The UGVs equipped with
special engineering ISR sensors could successfully conduct Engineer
Reconnaissance operations, the same way as the ISR modification.
Additional, obstacle breaching equipment mounted on the same UGV
will allow it to conduct not only scouting of the obstacles, but also
breaching operations at the same time. As many other UGVs, THeMIS
is able to conduct bomb disposal operations, including detection,
identification, onsite evaluation, rendering safe, recovery and final
disposal of an unexploded explosive ordnance® and improvised explosive
devices.

THeMIS, with an integrated engineer ISR equipment, would
enhance the capabilities of the engineer reconnaissance units. The
payload of the UGV is sufficient for installation of different types of
intelligence sensors and obstacle breaching kits. The system’s speed and
mobility are suitable for conducting such tasks. Its low silhouette and
silent movement mode contribute to the successful conduction of the
mission. THeMIS can easily follow the assigned unit and carry the main
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Picture 5. The THeMIS system with integrated suites for Combat Engineers and
bomb disposal operations

equipment and additional cargo. When arriving at the spot where the
adversary’s obstacles are spotted, THeMIS is moved forward to recognise
the obstacle. It could move forward as much as necessary without
endangering personnel from the engineering unit. When an obstacle
is identified, the operator could choose the way how to overcome that
specific obstacle. The obstacle could be either bypassed or breached. If the
operator decides to bypass the obstacle, THeMIS will find a bypass route.
If a decision is taken to breach the obstacle, it could be accomplished
on the spot, using different types of Mine-clearing line charges. Again,
it could be conducted remotely, without endangering the operator
and other personnel of the engineering unit. Additionally, THeMIS
could perform a BDA to determine if the required effect is achieved.
Since the engineer modification of THeMIS, while conducting obstacle
reconnaissance and rupturing it, would operate in front of its own troops
it may become exposed to the adversary’s fire. Hence, to increase its
survivability, the UGV should be furnished with an integrated active or
passive (or combination of both) protection system.

Abilities of THeMIS to conduct explosive ordnance disposal (EOD)
and improvised explosive devices disposal (IEDD) operations does not
require detailed explanation, since a large variety of different kinds of
UGVs have been efficiently accomplishing these tasks for decades.
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Sketch 15. THeMIS fitted with a special Engineer equipment suit conducting
obstacle reconnaissance and breaching operations

The engineer and EOD/IEDD modifications to THeMIS are fully
capable of performing a wide range of engineering tasks. Its technical
configuration and capabilities make it an excellent platform for fitting
different kinds of specific engineer and bomb disposal equipment,
starting with reconnaissance suit and ending with the EOD/IEDD
equipment. The use of the Engineer UGV will significantly reduce
unnecessary risks to the personnel of the Engineer unit.

The following recommendations should increase the effectiveness of
the engineer platform of THeMIS during engineering operations:

» Combination of different types of equipment on a single platform to

enhance the effectiveness of the Engineer UGV;

o Integration of small RWS and smoke grenade launchers for self-

defence purposes.



Chemical, Biological, Radiological and Nuclear (CBRN)
Defence Operations

Specifically designed UGVs could conduct different types of the CBRN
operations. THeMIS, equipped with an integrated suit for the CBRN
reconnaissance, must be capable of detecting, identifying, marking,
sampling and reporting all chemical, biological and radiological
contamination and providing forecast information to the units deployed
around operations.” The modified decontamination operations’ UGVs
are capable of decontaminating personnel and equipment to reduce or
eliminate the risk to personnel and to make the equipment serviceable
again.”

Picture 6. The THeMIS system with integrated suites for CBRN

The CBRN reconnaissance operations are usually conducted by three
to five (depending on a country and structure) CBRN Reconnaissance
teams that operate from special CBRN vehicles. Those CBRN
Reconnaissance teams are operating on a perimeter of large units
and provide the CBRN detection and surveillance for battlefield
hazard visualisation. The equipment detects and collects the CBRN
contamination in its local environment on the move through a point
detection and at a distance through the use of a standoff detector.
Modern CBRN equipment automatically integrates contamination
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information from sensors and disseminates digital CBRN warning
messages through the Battlefield management system. Nearly all of this
equipment can be integrated on THeMIS to ensure its semi-autonomous
activity. The frontal line vehicles from the CBRN Reconnaissance unit,
also face the threat of the adversary’s direct and indirect fires. In order
to reduce the risks to the CBRN unit’s personnel and increase the
effectiveness of the actual reconnaissance it is reasonable to replace those
vehicles and personnel with the CBRN THeMIS that is equipped with the
appropriate sensors and equipment. All the UGVs will be controlled by
personnel on the standard CBRN vehicles that are located in the rear. As
in the other tactical supporting tasks, where contact with the adversary
is likely, the UGV should be equipped with the protection systems that
provide minimal self-defence capabilities.

THeMIS could also perform the CBRN Decontamination tasks.*
Specially equipped UGV can decontaminate vehicles at the established
decontamination points, where it will remove chemical, biological or
radioactive materials from the equipment. Since it is remotely operated,
it automatically reduces the potential contamination risks to the CBRN
Decontamination unit’s personnel and increases its survivability.

THeMIS can effectively perform different types of the CBRN
operations, and all the required detectors and other equipment could
be easily integrated onto the platform. Use of the UGV that is providing
remote operations capability significantly reduces contamination risks to
the CBRN personnel and manned equipment.

It is recommended to consider further improvement of the THeMIS
CBRN modification to improve efficiency of the system by:

o installation of multiple types of detectors that can automatically
perform the CBRN reconnaissance tasks without direct involvement
of the personnel;

o integration of small RWS and smoke grenade launchers for self-
defence purposes.
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Patrol Operations

Two modifications of THeMIS can be employed during the patrol
operations in support of the Light infantry squad. The UGVs equipped
with the RWS could support patrolling units with additional fire power
or independently conduct patrolling on a predefined patrol route. The
Multifunctional Utility/Logistics and Equipment Vehicle (MULE) or
cargo modification of THeMIS can support the Light infantry unit by
carrying additional load, significantly increasing possible duration of the
patrol, and expanding the area of operations.

Picture 7. The THeMIS system with an integrated suite for Patrol operations

The light infantry unit that is tasked to conduct a patrol can use
THeMIS for its advantage in different ways. The observation sensors and
sight of the UGV certainly increases situational awareness capabilities
of the units. THeMIS will play an important role should the patrolling
units suddenly contact the adversary. The significant fire capabilities of
the RWS, compared to the light infantry squad, would permit the unit to
generate substantial firepower and would facilitate breaking contact with
the adversary and a safe disengagement. Remotely operated THeMIS
with the RWS could “stay behind” and suppress the adversary with fire as
long as it is required for the patrolling unit to assume a new advantageous
position, and then it could be pulled out to join the main force. After
completion of this manoeuvre, the unit could continue the operation as
planned.
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Sketch 16. The THeMIS fitted with the RWS supporting a patrolling operation

THeMIS with the RWS could conduct semi-autonomous patrol
tasks. The installation of specific command and management systems is
required for accomplishment of the assignment. Additional equipment
may include infrared cameras, radars, high-sensitivity microphones,
visible sensors, and hostile fire indicators. Appropriately equipped UGVs
will be able to conduct patrolling on a predefined route and engage the
adversary’s targets in pre-planned fire sectors. Such operations would
still require the operator, who would remotely control the UGV. The
operation would be conducted in a similar way as by other UGVs, like
the Guardium autonomous observation and target intercept system
that was developed by the G-NIUS Autonomous Unmanned Ground
Vehicles joint venture established by a consortium of Israeli companies.*
These UGVs are currently operational and in the inventory of the Israeli
Defence Forces.*

The MULE modification of THeMIS can carry up to 750 kg of cargo,
which is a significant increase in weight that can be carried in support of
a patrolling operation. The amount of additional armament, equipment
and supplies significantly exceeds the weight that is normally carried
by the light infantry squad. With more equipment and supplies the
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patrolling unit can cover much longer distances and sustain independent
patrol operations for extended periods of time. The mobility and speed
of the UGVs are more than sufficient to support dismounted infantry
operations. Additionally, MULE has a capacity to recharge all types of
rechargeable batteries for different kinds of electronic equipment that the
Light infantry squad is normally using in patrol operations.

Those two THeMIS modifications are very well fit for the patrolling
operations and do not require any significant upgrade. The UGVs
with the RWS can effectively support patrolling units by providing
an improved situational awareness and fire support. The MULE
modification considerably enhances the operational range of a patrolling
unit. For the conduct of independent patrolling tasks, THeMIS would
require installation of an advanced command and management system
that would control movement of the UGV on predefined routes and
control the use of the weapon systems.

Security Operations

The THeMIS modification equipped with the RWS can be used for
security purposes, when it is necessary to ensure protection of an
objective or a unit that requires regeneration or rest. This modification
will require the installation of additional tasks-specific equipment
that was discussed previously
in Patrol operations. Such
equipment will include, but will
not be limited to, command and
management systems, infrared
cameras, radars, high-sensitivity
microphones, visible sensors, and
hostile fire indicators.

When the unit, reinforced
by THeMIS, specially equipped

for security operations, is tasked  picture 8. The THeMIS system with an
to provide the security for an integrated suite for Security operations
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objective or a unit, it must find, prepare, and if necessary programme
special routes for the UGVs that would ensure proper observation and
fields of fire for the RWS. Appropriately equipped UGVs would be able
to conduct the security operations in their prepared sector. The UGVs
would identify, engage and destroy the adversary’s targets in prepared
fire sectors. The operations could be conducted under the full control of
the system’s operator or, under certain circumstances, THeMIS could act
autonomously. When contact with the adversary is made and the UGVs
have started fire engagement, it would be immediately reinforced by the
strengthening unit. Small elements of the adversary’s forces could be
defeated by the UGVs, but a larger adversary’s attack could be repealed
only by a combined effort of the UGVs and the unit, which is a normal
practice during security operations.

Sketch 17. The THeMIS fitted with the RWS conducting a Security operation

For the conduct of the security operation tasks, THeMIS would
require the installation of an advanced command and management
system that could control both, the movement of the UGVs on predefined
routes and the use of the weapon systems. An appropriately furnished
THeMIS would be able to successfully conduct assigned tasks. The UGV
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with the RWS would be able to secure the assigned objective and/or unit
and provide an improved situational awareness and fire support.

UGV FITTED FOR COMBAT SERVICE SUPPORT TASKS

An ability to conduct support tasks is definitely one of the strongest
qualities of the THeMIS platform. Modifications that are specifically
designed for combat resupply and casualty evacuation (CASEVAC)
can perform their support tasks very well. With additionally installed
equipment, THeMIS could perform multiple support tasks on the
battlefield. Those Combat Service Support tasks will be evaluated in this
part of the paper. Each sub-part of the paper will review usability of a
specific modification of THeMIS.

Combat Resupply Operations

The MULE or cargo modification of THeMIS can successfully conduct
routine resupply of the manoeuvre units and, more importantly, resupply
units that are in a direct contact with the adversary’s forces.

The supplying and the supplied units must carefully select resupply
routes from the supply points to the combat units. Such routes should
provide a natural cover and concealment to the UGVs. The technical
characteristics of THeMIS are very beneficial for this kind of operations.
The qualities that were discussed previously, i.e., low silhouette of the
UGY, its mobility and speed, and
very silent movement mode will
all contribute to the successful
accomplishment of the resupply
mission. The MULE modification
of the THeMIS could carry up to
750 kg of cargo. Even the heaviest

ammunition that needs to be  pjcture 9. THeMIS’ cargo
delivered to the light infantry unit ~ transportation modification
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- mortar rounds, when placed on a pallet will not exceed the payload of
the UGV. All other types of supplies to the manoeuvre unit could be easily
accommodated on the platform. The load itself could be preconfigured
for the specific manoeuvre unit and all the necessary resupplies could be
placed on standard pallets. That would significantly speed-up the resupply
operation since the only requirement will be to move the preconfigured
pallet from logistical truck to THeMIS, which will deliver the necessary
supplies straight to the unit.

Sketch 18. The THeMIS conducting a Combat resupply operation

The cargo modification of the THeMIS is a well-developed system
that can effectively execute resupply operations, even in the cases where
supplied units are in a direct contact with the adversary.

Casualty Evacuation Operations

Special modification of THeMIS was developed for conducting the
CASEVAC operations. It is specially designed and equipped for
transportation of casualties at the battlefield and, when used properly, it
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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
Picture 10. THeMIS's Casualty

and  supported units, thus evacuation modification

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.

—A

Sketch 19. THeMIS conducting a CASEVAC operation

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 s
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

Picture 11. The THeMIS relay station is established.

communication relay vehicle 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

162



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  pjctyre 12. THeMIS platform for small
of the light infantry unit. UAS

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
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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:

o 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;

o 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;

o 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;

o 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

168



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 21°" CENTURY

Kuldar Vaarsi

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 20" century.
We all know how that ended.

176



ABOUT THE AUTHORS

EDITORS

Lt. Col. (rtd.) UGIS ROMANOVS is the military adviser of Milrem,
an Estonian defence solutions company, and runs its research and
development project “Digital Infantry Battlefield Solutions.” He is also
a research fellow at the Latvian Institute of International Affairs and
works at the Baltic Defence College (BALTDEFCOL) in Tartu, Estonia.
Additionally, he is a faculty member of the professional master’s
programme “Military Leadership and Security” run by the National
Defence Academy of Latvia. His main research interests are related to
military security in the wider Baltic region.

Dr. MARIS ANDZANS is a research fellow at the Latvian Institute
of International Affairs and an assistant professor at Riga Stradin$
University where he earned his Ph.D. in 2014. He has experience of ten
years in the public administration of Latvia. He has served in different
positions related to coordination of EU and NATO issues, security of
transport and communications, civil-military cooperation, aviation,
electronic communications and postal issues. Andzans has also chaired
the National Cyber Security Council of Latvia and the Dangerous
Goods Movement Consultative Council of Latvia. He has represented
Latvia in different NATO and EU working parties as well as in national
supervisory mechanisms of EU agencies.

177



CHAPTER AUTHORS

Dr. LIRAN ANTEBI is a research fellow at the Institute for National
Security Studies (INSS), Israel, and a teaching fellow at Tel Aviv
University, as well as a member of iPRAW (The International Panel on
the Regulation of Autonomous Weapons). She holds Ph.D. from Tel
Aviv University, having written her dissertation “Robots Warriors in the
Service of Democracy: The Impact of Military Robots on Democracies’
Force Employment in Asymmetric Conflicts”. Dr. Antebi is involved in
several research areas within the field of national security and military
affairs, including military technology and the impact of advanced
technologies on policy, power, and the future of war. She teaches
courses on the Revolution in Military Affairs and the paradox of power.
Dr. Antebi is a major in the Israeli Air Force and has served as a reservist
since 2004.

GLEN E. HOWARD is the President of the Jamestown Foundation,
Washington, D.C., the U.S. Howard is fluent in Russian and proficient
in Azerbaijani and Arabic and is a regional expert on the Caucasus and
Central Asia. He was formerly an Analyst at the Science Applications
International Corporation (SAIC) Strategic Assessment Center. His
articles have appeared in The Wall Street Journal, the Central Asia-
Caucasus Analyst, and Jane’s Defense Weekly. Mr. Howard has served as
a consultant to private sector and governmental agencies, including the
U.S. Department of Defense, the National Intelligence Council and major
oil companies operating in Central Asia and the Middle East.

OLAVI JANES is a legal advisor to BALTDEFCOL, Tartu, Estonia,
where he is responsible for teaching International Law, while also
serving in the capacity of legal advisor. He holds a bachelor’s degree in
Law from the University of Tartu and master’s of law in European and
International Law from Riga Graduate School of Law. He teaches law at
BALTDEFCOL and participates as a mentor and a legal advisor in all
in-house and external staff exercises. He also teaches private law at the
Tallinn Law School and supervises M.A. and B.A. dissertations in a

178



variety of legal subjects. Prior to coming to BALTDEFCOL, Mr. Jénes
led the civil law branch of a Tallinn law firm and before that he was an
advisor to the Legal Affairs Committee of the Estonian Parliament. He
has recently advised the Estonian Ministry of Defence on the effective
implementation of status of forces agreements.

Lt. Col. (rtd.) RON LAGRONE served 27 years in the US Army with the
Chemical Corps, Infantry, and Special Forces. His assignments included
the Pentagon, the 1st Special Forces Group, BALTDEFCOL, and also the
position of Chief of Operations at the Coalition Forces Land Component
Command for Operation Iraqi Freedom. He retired as a lieutenant
colonel in 2004. After work as an environmental scientist, he returned
to BALTDEFCOL in 2009 and served as an instructor, syndicate guiding
officer and course director before returning to Alabama, the United
States in 2012.

Dr. ASTA MASKALIUNAITE is a lecturer in war and conflict studies
at BALTDEFCOL, Tartu, Estonia. Since 1999, she has been working on
issues of terrorism and its causes in Europe. She received her doctoral
degree from the Central European University, Budapest, Hungary with
the thesis “A long-term terrorist campaign and political discourse: the
role of ETA in Spanish politic”. She also has a special interest in issues of
ethics in conflict and is an active member of the EuroISME (International
Society of Military Ethics).

GAL PERL FINKEL is the Coordinator of Military & Strategic Affairs and
the Cyber Security Program at the Institute for National Security Studies
(INSS), Israel. He previously worked as an Analyst at a market research and
competitive intelligence firm, focusing on security and defence markets
and trends. Before that, he was a research assistant at the Military Balance
program at the INSS. Perl Finkel served as a squad leader and a platoon
sergeant in the Paratroopers Brigade of the Israel Defense Force and later
served in the Prime Minister’s Office. Perl Finkel holds a Bachelor’s Degree
from Bar Ilan University in social sciences and a master’s degree in Political
Science, focusing on diplomacy and security, from Tel Aviv University.

179



Col. (rtd.) IGORS RAJEVS is the Deputy Director of the Centre for
Strategic and Security Research of the National Defence Academy
of Latvia. He had a 34-year long military career, serving at a variety
of command and staff positions, including command positions at
the battalion, brigade and land forces level. His service also included
international deployments to Iraq. Rajevs also holds a master’s degree
(MSc) in engineering from the Moscow Military Academy.

Col. Dr. MIROSEAW SMOLAREK is the acting Director of the
Department of Military Studies at BALTDEFCOL, Tartu, Estonia.
He started his military career in 1982. Since graduation from the
Military College of the Mechanised Troops (Wroctaw, Poland) in
1986, he has been appointed to serve in various positions related to
reconnaissance and military education. He has graduated from a number
of military courses in Germany and the United States. He has also
participated in missions in Lebanon (2005-2006) and in the Balkans
(2008-2010). Smolarek earned his PhD in military science in 2004 at
the National Defence University, Warsaw, Poland. His research interests
include issues related to international security, national defence,
protection of critical infrastructure and peace support operations. He
is the author and co-author of about 40 scientific papers related to the
subjects.

Col. (rtd.) Dr. hab. ZDZISEAW SLIWA is the Dean of BALTDEFCOL
and a professor at the University of Lower Silesia, Wroclaw, Poland. He is
a retired colonel of the Polish Armed Forces, having attained education
in national professional military education institutions, among them
the Polish National Defence University, US Army Joint Command and
General Staff College and China’s National Defence University. He is
also a faculty member of the professional master’s programme “Military
Leadership and Security” run by the National Defence Academy of
Latvia. He has published books and papers related to international
security with a focus on Eurasia.

180



General RIHO TERRAS has been the Commander of the Estonian
Defence Forces since 2011. He has served in the Estonian Defence Forces
in various posts since Estonia regained its independence and the Defence
Forces were re-established. Terras’ military education includes studies
at the Royal College of Defence Studies in the United Kingdom, the Joint
Command and General Staff Course in BALTDEFCOL, the European
Security Policy Course in the Geneva Centre of Security Policy, a Battalion
Commander’s Course in Switzerland, a Company Commander’s course in
Germany, a Company Commander’s course in Sweden and the Officer’s
Basic course in Estonia. Terras’s civilian education includes history studies
at the University of Tartu and a master’s degree in political science and
sociology from the University of Bundeswehr.

Dr. NORA VANAGA is a senior researcher at the Centre for Security
and Strategic Research at the National Defence Academy of Latvia. She
is also the director of the master’s programme “Military Leadership
and Security” of the same academy. She earned her Ph.D. in 2015 in
international relations from the University of Latvia with her doctoral
thesis “Political Will to Strengthen Human Security in Foreign Policy:
Case Study of Latvia”. She is a lecturer at the National Defence Academy
of Latvia, University of Latvia, BALTDEFCOL and the Military College
of Ireland. She is the author of a number of publications on Latvia’s
defence policy, military cooperation of the Baltic States, security policy of
the European Union and human security. Her current research interests
are related to small states’ defence strategies, deterrence, military
cooperation of the Baltic States, the defence policy of Belarus and
conflicts.

KULDAR VAARSI is the Chief Executive Officer of Milrem, an Estonian
defence solutions company. He was responsible for establishing Milrem
together with Mootor Grupp in 2013, bringing his expertise in the
transport industry as well as executive management experience to his role
in the company. Véirsi has also served as the Chairman of the Board of
Estonian Defence Industry Association since 2014. He graduated from
Tallinn University with a degree in public administration.

181



Lt. Col. (rtd.) BOAZ ZALMANOWICZ, during his military career,
served 28 years in the Infantry Corps of the Israel Defense Forces. He
also authored the doctrine for the General Headquarters of the Israel
Defense Forces (IDF). He is a graduate of the IDF Command and Staff
Course. He is the author of numerous publications related to military
research in Israel and beyond and also the Editor in Chief of the IDF
Official History of the Six Days War (2017).

SERHIY ZGHURETS is the Director of Defence Express, a media and
consulting company based in Kiev, Ukraine, as well as the editor-in-
chief of the monthly publication with the same title, “Defense Express”.
He is the author of books about modern arms and military technologies,
published under the common title “Weapons of Ukraine”. Zghurets
graduated from the Lviv Military-Political school with a degree in
military journalism. He has also studied at the Harvard Kennedy School
(John F. Kennedy School of Government).

182



$¢ MILREM

MILREM is an Estonian technology solutions provider specializing in military
and commercial engineering, repair and maintenance. The company’s two main
lines of business are research and development of unmanned vehicles, and

integrated life cycle support for military equipment.



