Republican Unitary Enterprise
¢SCIENTIFIC-AND-PRODUCTION CENTRE

OF MULTIFUNCTIONAL UNMANNED SYSTEMS+

We develop, organize batch manufacturing, deliver and provide
maintenance service of: multifunctional unmanned aircraft systems of various
purposes and effective ranges; target and firing range equipment; testing and
simulating semirealistic benches; training devices and sets; flight-navigation
systems (autopilots); gyrostabilized television, infrared and photographical
high-resolution camera systems, antenna positioning systems and other
equipment.

The Enterprise provides training of operators of unmanned aerial
vehicles as well as transfer of technologies used to manufacture devices for

various applications.

The supply of goods presupposes further operators training,

technical support, all types of repair and warranty service



FAMILY of UNMANNED AIRCRAFT SYSTEMS
“BUSEL M”, “BUSEL M40” and “BUSEL M50” for terrain monitoring

Application:
Unmanned aerial vehicles (UAV) are used for onboard
!} terrain and objects videomonitoring, moving objects
o : identification and tracking and for transmitting live
videofeed from a UAV to the ground control station (GCS)
and other remote users via the radio channel.
q Capabilities:
Unmanne . Depending on payload featuring various optical systems
R e BB B mounted on the gyrostabilized platform, unmanned aircraft

systems (UAS), belonging to a fiminio class with the flight
range from 30 to 70 km, can perform photo, video (TV),
infrared (IR) and multispectral recording of terrain and
objects in day- and nighttime. A wide range of payload
capabilities and high aerodynamic qualities of UAV enable
the use of Busel Mo, Busel M400 and fBusel M500 UASs
for reconnaissance, state border control, emergency
situations detection, oil-and-gas pipelines condition

Unmanned monitoring, anti-poaching activities, animal census, traffic
o .o stream monitoring (with air-to-ground tracking), power lines
and agricultural lands condition monitoring, etc.

System contents:

1 UAV (up to 5);

1 Mobile or portable GCS;

1 Set of payload mounted on gyrostabilized platform
(removable IR-, TV, photo- or multispectral camera);

1 Tools and spares Kkit;

1 Operational documentation.




SEMIREALISTIC TEST BENCH FOR SIMULATION

OF UNMANNED AERIAL VEHICLE FLIGHT

Application:
Semirealistic test bench is a hardware-software system used for:
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Functional check of UAVG autopilot flight-navigation system (FNS);

Functional check of UAV airborne equipment controlled by FNS, and for FNS adjustment;
FNS adjustment for a particular type of an airframe;

Development and testing of FNS software;

Carrying out investigations of the UAV flight control;

Simulation of mathematical models of the UAV airborne equipment, etc.

Content of rig:
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PC processing unit 7 2 pcs;

Monitor i 3 pcs;

Custom software 1 1 set;

Set of switching equipment used to link up the UAV airborne equipment.

The custom stand software includes program modules that ensure:
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UAV flight simulation under the atmospheric turbulence conditions;

Possibility to connect the real FNS and operatoré automated work station (AWS) of a ground
control unit to the stand;

Simulation of transmitting data from a receiver of a satellite radio- navigation system;
Simulation of transmitting data from sensors (accelerometers, gyroscope, magnetometer,
pitot-static tube, etc.);

Reception, processing, storage and graphic display of parametrical information produced by
FNS;

Three-dimensional visualization of the spatial position of a UAV during simulation of its flight,
etc.




PAYLOADS CREATED IN-HOUSE -

GYRO-STABILIZED MICRO PLATFORMS (GSMP)

Depending on payload, all types of UAS can perform photo, video, thermal (IR) recording, determine
coordinates of objects in day- and nighttime:

- GSMP-TV (providing a high quality image during daytime);

- GSMP-IR (providing a high-quality colour / black & white thermal image around-the-clock);

- GSMP-Photo (providing remote imaging during daytime and visual meteorological conditions);

- FVS (providing high-resolution videofeed of the remotely observed terrain during daytime and
visual meteorological conditions).

TV SYSTEM / GSMP-TV

Camera name SONY FCB-EV7320

Effective picture elements 2,13

Optical zoom x20

Gimbal 2-axis BLDC with active
damping

Stabilization 0,07°

Linear resolution at 300 m, m 0,25

Rolling rig 360A

Pitch rotation 0 to minus 90A

Weight, g less than 1250

FRONTAL VIDEOSYSTEM / FVS

Camera GoPro HERO4

Spectral band, em 0,4-0,7

Definition(video) FullHD 1440tc/ 80 fps
(including record on
the flashcard)

Lens from 0,5 m till infinity

Angle of view, deg 120

Weight, g Not more than760




INFRARED SYSTEM/ GSMP-IR
IR-camera SMART CORE 640
Display format, pixel 640~480
Lens, mm S5
Spectral band, em 8014
Watching camera Sony ExView
CcCDll
Full frame rates, Hz 25 (50)
Horizontal resolution, TVL 700
Gimbal 2-axis BLDC with
active damping
Stabilization 0,07A
Rolling rig 360A
Pitch rotation 0 to minus 90A
Linear resolution at 300 m, m 0,14
Weight, g less than 1100
PHOTOSYSTEM / GSMP- PHOTO

Camera
Lens, mm

SONY ALFA ILCE-6000
35

Digital zoom, x 10

Picture elements, pixels 6000x4000
Image format JPEG, RAW
Stabilization 0,07A

Rolling rig 360A

Pitch rotation N45A
Watching camera Ex View CCDII

Weight, g

less than 980



FLIGHT-AND-NAVIGATION SYSTEM FOR UAV CONTROL

Application:
The FNS for the automatic control of the unmanned
aerial vehicle (code “ . _.186.000.00.000”) is
designed for automatic, automated and manual
controls of:

1 UAV heavier than air with electrical power plant;
takeoff by hand and parachute landing;
1 UAV heavier than air with ICE; running takeoff and
landing;
1 UAV lighter than air (airship), equipped with cruise
and (or) lifting electric motor.

.186.000.00.000 contents:
~ > _.186.000.00.000 is a complex autonomous soft -
hardware system consisting of
equipment installed in _an aerial vehicle (monoblock
consisting of the satellite navigation system, airborne
central processor, device for data reception and
transmission; airborne antenna, pitot-static tube (PST),
PST data processing unit)
and ground control unit (computer, ground data
reception and transmission unit, antenna, extended
control panel, custom software.

Technical characteristics:

1 Sensor types: accelerometers, gyroscopes,
magnetometers, pitot-static tubes, temperature
sSensor;

1 Type of navigation receiver: GPS/GLONASS.
Frequency of data refreshing is no less than 5 Hz;

1 Height range: from 0 to 6000 m;

1 Speed range: from 0 to 700 km/h;

1 Range of UAV orientation angle measurement:
heading from 0 to 360 , roll © 180 , pitch °90 ;

1 Range of measurement of UAV angular speed:

° 200 /s;

1 Range of measurement of UAV linear acceleration:
° 6 m/s?%

1 Accuracy of UAV orientation angle: no more than
0.3;

1 Error of UAV co-ordinate identification in the SRNS
correction mode: no more than 10 m;

9 Accuracy of flight height stabilization: no more than
3i5m;

9 Quantity of flight mission points: 100;

1 Power supply voltage: from 9 to 30 V.

Capabilities:
fully automatic UAV flight in case of jamming GPS/GLONASS satellite navigation, or spoofing.



Scanningpf parts

Development of 3D model or
the basis of obtainedata

Development of processing
program for a machine

Material
processing on
themachine

Control of finished item quality
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Application:

Application: data to design a 3D model of an item; 3D processing
of material and quality control of the finished item.

Complex contents:

9 Inspection and measuring machine FARO Edge Arm with a
scanner Laser Line Probe, accuracy is 416 em;

1 3D-machine with CNC Shpinner MVC 1600, accuracy is 6 em.
Technical characteristics:

FARO Edge Arm:

Operating zone

(with unlimited extension), m 1.8 m

Repetitiveness of one point, mm ND,024
Error of linear measurements, mm ND,002
LaserLine Probe: .

Measurement error, mmNO,01

Shpinner MVC 1600:

Table working surface, mm 18001 800
Maximum table load, kg 2000
M axis, mm 1600
Y axis, mm 800
Z axis, mm 700
Positioning accuracy, mm 0.004
Repetitiveness of positioning, mm 0.002
Description of the N
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