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Russia is among the countries developing robotic systems, too, though limited financing makes their
variety and number considerably smaller than abroad. The leading developers of ground-based robots are
the Bauman State Technical University (Moscow), Special Design Bureau of Instruments and Automatics

(SKB PA in Kovrov) and Kovrov Electromechanical Plant (KEMP).
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The Varan is a mobile modular tracked robot
developed by the Special Machinebuilding
Research Institute (SMRI) of Bauman Technical
University, SKB PA, KEMP and the Russian Fed-
eral Security Service (FSB). The robot is designed
to detect bombs, neutralise and destroy them on
site or carry them to a safe place in a special con-
tainer. The Varan is also capable of reconnoiter-
ing certain sites and operating in harmful environ-
ments with radioactive, chemical or bacteriological
contamination. A fully equipped robot weighs 185
kg and is 1.2 m long, 0.7 m wide and 0.7 m high.
It moves at a speed of 1.8 km/h and can be con-
trolled remotely or operate autonomously under
a preset programme. The control distance via a
cable line reaches 200 m and that by radio up
to 1,000 m. Depending on the task assigned, the
robotOs tracks can carry various equipment, such
as a two-fingered arm with a lifting capacity of up
to 30 kg, a video surveillance system and a water
cannon for destroying explosive devices. A set of
batteries allows four hours of continuous work.
The Varan has already passed through a series of



laboratory and field tests and proved its necessity
and effectiveness.

The Vezdekhod-TM3 all-terrain vehicle is a ver-
satile mobile robotic system developed by Bauman
SMRI responsible for its control system) and SKB
PA responsible for the robotOs design and design
documentation for further mass production by

KEP. The systemOs development was ordered by

FSBOs Special Equipment Centre.

The robot is designed to reconnoiter terrain,
premises, vehicles and difficult areas visually
and acoustically and seek and destroy explosive
devices. A fully equipped robot weighs 35 kg and
its outer dimensions (LBH) are 0.6160.5150.46 m.
The control distance via a cable line reaches 75 m
and by radio up to 600 m. The robotOs top speed
is 2.5 km/h, and it is capable of crossing even
ground, moving uphill at an angle of 20j, bridging
obstacles 10 cm high and wet gaps 10 cm deep,
crossing terrain covered with 5-cm snow and
grass. To improve the vehicleOs manoeuvrabil-
ity for operating in restricted areas, e.g. inside
buildings or some other structures, the skid steer-
ing feature is available. The robotOs operational
equipment includes an arm with a telescopic tube,
two video cameras and a hydrodynamic destroy-
er. Extending its telescopic tube allows the robot
to recce hard-to-reach places (the bottom of a
car, dusthins, etc.), examine and eliminate suspi-
cious objects. The system has a crew of two and
it takes them 15 min. to prepare the Vezdekhod-
TM3 for use.

The Vezdekhod-TM5 all-terrain vehicle is
wheeled robot, created by the same development
team that designed the Vezdekhod-TM3. The
robot differs from its predecessor in its layout,
improved performance, a grabber on the arm and
wider capabilities in fulfilling dangerous tasks.
The weight of a fully equipped robot is 50 kg and
its outer dimensions (LBH) are 0.760.5560.55 m.
The control range via a cable line reaches 200 m

and with a radio signal B up to 600 m. The robotOs

top speed is 3.6 km/h and it is capable of mov-
ing uphill at an angle of 20j, bridging obstacles
14 c¢m high and wet gaps 15 cm deep, as well
as crossing terrain covered with 8-cm snow. The
Vezdekhod-TM5 carries four video cameras, its
arm has a lifting capacity of up to 7 kg and it is
capable of transporting 30-kg cargo on a trailer.
The robotOs operational equipment also includes
hydrodynamic destroyers.

The Metallist is a new type of wheeled robots
under development by SKB PA, KEMP and the
Russian Interior Ministry and demonstrated at the
Interpolitech 2009 show in late October 2009.

The robot is designed for reconnaissance, sur-
veillance and fire support of Russian police units
countering terrorist acts and disorderly behavior
and for diversionary actions.

Unlike its predecessors, the Vezdekhod-TM3
and Vezdekhod-TM5, the robot can carry sever-
al weapons at the same time, e.g. a 9-mm VSK-
94 automatic sniper rifle with a suppressor and
a cyclic rate of fire of 700-900 rpm and a 9-mm
PYa pistol, five launchers for the RGO-60TB,
RDG-M, RG-60%, RGR and Zarya-2 grenades.
The effective range of the small arms is 25 m and
the range of the grenade launcher is 5-7 m. The
robot can also be equipped with a loudspeaker,
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TV cameras on a telescopic tube and a container
for special cargo.

An unarmed robot weighs 50 kg, its outer dimen-
sions (LBH) are 0.7x0.65x0.55 m, and it moves at
a speed of 0.5-7 km/h. The Metallist is capable of
moving uphill at an angle of 20;, bridging obsta-
cles 12 cm high and wet gaps 10 cm deep, as well
as crossing terrain covered with 15-cm snow. The
control distance via a cable line is 50 m, increasing
to 200 m when using radio. The robotOs continuous
operation time at full speed is 60 min.

For several decades, another BaumanOs divi-
sion, the Special Design Bureau of Industrial
Robotics founded in 1972, has been developing
various robotic systems, including those to be used
by uniformed agencies. Its latest developments
include the MRK-27, MRK-02 and MRK-70 mobile
robotic systems.

The MRK-27 Mobile Robotic System with vari-
able tracks is 1.15 m long, 0.65 m high, 0.71 m
wide and weighs 165 kg. The robotOs cable line
control distance is 200 m, increasing to 500 m
when using radio. The MRK-27 has a speed of
up to 1.9 km/h and is capable of moving uphill
at an angle of 30; and mounting a stairway. The
robot has an arm with a lifting capacity of up to 40
kg, four colour video cameras. Two accumulators
allow four hours of continuous work. The system
has several versions, e.g. the MRK-27VU, MRK-
26Kh and MRK-27MA.

The MRK-27VU is designed to visually recon-
noiter potentially dangerous areas and search for,
evacuate or destroy explosive devices. In addition,
it is equipped with hydraulic cannons, an exter-
nal TV camera, a trailer and an explosion proof
container. The MRK-27Kh is designed to oper-
ate under the conditions of chemical contamina-
tion. It can visually explore dangerous zones, per-
form spot tests of air, transport and objects posing
chemical threat and put in a special container, and
take samples of air and ground as well. The MRK-
27MA was developed to be employed in high-radi-
ation areas, survey terrain, transport radioactive
objects and put them into a special container.

Such robots are used by such Russian uni-
formed agencies as the Ministry of Interior (MVD),
Federal Protection Service (FSO), Ministry of
Atomic Energy and OMON riot police.

The MRK-02 is designed for video surveillance
of objects and areas on even ground, in towns and
inside buildings. The system consists of a remote
control post and a mobile six-wheeled MRK-02
robot with an arm, which lifting capacity stands at
20 kg. The MRK-02VT variant with a water cannon
is used in demolition work.

The MRK-02 is smaller than the MRK-27 and
is lighter and faster as well. The robotOs dimen-
sions (LBH) are 0.66x0.55x0.4. It weighs 40 kg
and has a speed of up to 5.8 km/h. The MRK-02
is equipped with two colour TV cameras and is fed
by six accumulators ensuring four hours of con-
tinuous work. The cable line control range is 200
m and remote control one is 400 m. The Republic
of Kazakhstan has purchased 16 MRK-02s for its
Ministry of Interior.

MRK-70. In addition to robots designed for han-
dling high explosives and operating in radioac-
tive or chemical contaminated areas, BaumanOs
Special Design Bureau of Industrial Robotics has




developed a mobile robotic system for the military.
The system is dubbed MRK-70 and includes the
MRK-27BT, MRK-02N or MRK-02BT robats.

The MRK-27BT (BT is a Russian acronym for

Oboyevaya tochkaO, or weapon emplacement) is

armed with a 7.62-mm Pecheneg machinegun
on a telescopic tube, two Shmel infantry rocket-
propelled flamethrowers and two RGSh-2 rocket-
propelled assault grenades. To cap it all, the plat-
form has six smoke grenades and is protected by
a bullet and fragment-proof cover. The weapons
are aimed by TV cameras and are capable of kill-

ing the enemyOs personnel both in the open and

in permanent fire positions and buildings, as well

as destroy enemy armoured vehicles. The robotOs

weight is 180 kg, measures 1.45x0.7x0.8 m in the
traveling layout. The MRK-27BT can move at a
speed of about 2.5 km/h and its two batteries allow
four hours of continuous work.

The MRK-02N is designed to conduct surveil-
lance and explore terrain. In addition to TV camer-
as, it also can be equipped with an infrared imager.
The robot also can carry small arms and non-
lethal weapons or a laser target designator to kill
the target with beam-riding smart bombs and artil-
lery projectiles.

Under the designing concept, the MRK-02BT
could be equipped with several variants of arma-
ment, e.g. either two RShG-2 rocket-propelled
assault grenades, or two Shmel infantry rocket-
propelled flamethrowers, or an AK74 assault rifle
and an RShG-2 Shmel.

Lt.-Gen. A.F. Maslov, the former commander of
the Russian Army (2004-2008) remarked, ORus-
sian engineers managed to develop a number of
prototype and operating mockups of military robot-
ic systemsO. He believes that making combat and
supporting mobile robotic systems Ois now one of
the key and quite promising lines of armament
developmentO.

The MRK-27BT was exhibited as far back as
the Interpolitech 2008. However, the position of
the Russian Defence Ministry on robot acquisi-
tion remains unknown. Despite the fact that thou-
sands of similar robots are used all over the world
(the US Army has about 6,000 of them), the inter-
est of the Russian Defence Ministry in such sys-
tems remains immensely questionable. One can
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Lifting an AP mine. Such mines have to be lifted by pioneers by hand risking their lives
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only regret this and the words, which Ivan Ryabyev,

senior researcher, Special Equipment and Commu-

nications production association, Russian Minis-

try of Interior, used when demonstrating the Metal-

list at a special tactical exercise during Interpolitech

2009: Olt is a prototype model. No one can clearly
say where it can be used yet. We will drive it around

a bit longer and decide how to use it0. Judging by
the fact that the foreign militaries have employed

ground robots in hot spots tens of thousands of

times, they do not have to ask questions like that.

Conclusion

In July 2008, the United States held the first
exercise involving ground robot systems. Sum-
marising their results, the US Army command not-
ed that they would assist in updating the present
doctrines and regulations, taking into account the
capabilities of the advanced materiel and change
the view of certain commanders on the employ-
ment of ground robots. A TRADOC representa-
tive, Col. David Brown, said that at the previous
exercises robots had been used as support ele-
ments instead of being advance guard, as they
supposed to be. As robots go in front of the main
forces, the chief advantage of using them is in
knowing the situation before the forces are com-
mitted. This will increase the tactical manoeuver-
ing speed and minimise losses. In addition, new
systems require new tactics.

140106 E+S CEA0ABERAOE (ATTd0zAied
fiiRo")
Metallist military MRS (without weapon)

The Army is planning to field 1,700 ground com-
bat robots with 15 infantry brigades until 2014,
making a ratio of one robot per 29 service mem-
bers. Half of the robots will be engaged in clearing
mines and transporting cargo and the other half will
carry small arms, cannons, antitank guns and non-
lethal weapons. All future robots are being devel-
oped under the network warfare concept, i.e. they
will be capable of exchanging information among
one another and the command post in real time,
supplying the military with intel and monitoring the
situation on the battlefield continuously.

American military-political leadership believes
that combat robots in Army units will scale down
losses during combat operations in various regions
of the world. Despite their high cost, Bob Sherman,
arms expert with the Federation of American Scien-
tists, is convinced that Oeven expensive robots wil
be cheaper than people once the long-term costs
of training, logistical support and veterans' pen-
sions and benefits are included in the equationOE
Let alone the lives of soldiers spared. Fe:




JSC “KOVROV MOBILE ROBOT "VARAN"
ELECTROMECHANICAL PLANT  fLightclass)

I t d d o t f Visual reconnaissance, search and primary examination
ot-produced equipment ror of objects suspected to contain an explosive device (ED),

antiterrorist operations $sing TV cameras and special mounted equipment.

Remote disposal of ED, loading of ED into special

55 Krupskoy str. Kovrov, Vladimir region, 601903, Russia . ;
containers for evacuation.

Tel.: (+7 49232) 9-34-56, 9-31-25 fax: 3-00-77

kemz®@kc.ru www.kemz.org Executing operations on towing
away of vehicles and other objects

X L to gain access to ED using various
/ up-to-date production facilities auxiliary equipment.

Examination of bottoms,

V international quality certificate interiors and baggage

c}ompartments of vehicles.

/ stable lot production Carrying out of

explosion operations.

D esi g ner: 4‘ JSC “SDB IA” Job monitoring with

'@5 na the use of an additional
remote video system.

BAUMAN TECHNICAL

UNIVERSITY

Travel speed - 0,5 m/sec
Propeller: caterpillar drive
Manipulator lifting

power - up to 50 kg

Continuous operation time on a
single battery pack - 4 hours
Operation range:

FEDERAL SECURITY - on radio channel 1000 m
SERVICE OF RUSSIA - on cable line 200 m
Readiness time - up to 10 min
Mass of mobile robot - 185 kg
Mass of control panel - 12 kg
“VYPAD -PO” MOBILE ROBOT
Set of mechanical appliances for w _ v
manual remote disposal of explosive VEZDEKH OD TM 3
devices and opening up of suitcases. ( Super Ilght class)

v Audio and video reconnaissance of
objects and territories on moderate
terrain, in city infrastructure and indoors.

v Examination of bottoms, interiors and
baggage compartments of vehicles.

v Delivery, set-up and remote activation of explosion
device disrupters at any illumination intensity.

v Carrying out of explosion operations.

Travel speed - 0,7 m/sec

Propeller: wheel drive

Manipulator lifting power - up to 5 kg
Continuous operation time on a
single battery pack - up to 75 min

Operation range:
- on radio channel 600 m
1 VYPAD -DPM?” - on cable line 75 m
. . Readiness time - 5 min
Up-dated set of appliances for remote operation Mass of mobile robot - 40 kg

with explosion-hazardous items. Mass of control panel - 12 kg



