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Current Status and Trend of Vehicle Photoelectric Mast Technology

ZHANG Kunjie
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: Based on introducing a calculation method for the limit of geometric detection range, the structure
of vehicle-based photoelectric masts with a straight arm or a crank arm is presented. Photoelectric detection
system in the application of vehicle mast can enhance the situation awareness ability of the system. The
market demands of the vehicle-based optoelectronic mast are expected to increase with the growing maturity
of its technology and continuous expansion of its application. The current status and application prospect of
vehicle-based photoelectric mast technology at home and abroad are summarized.
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(b) Descending terrain

Bl L A 4R 8 1 5 T Fig.1 Impact of terrain on line-of-sight distance
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Fig.2 Geometrical relationship formed during ground observation by electro-optic detecting system
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Fig.3 Straight arm mast structure based on a modified jeep
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electro-optic mast deployed
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Thermal imager

High definition (HD)

Standard definition (SD)

Standard definition (SD)

Detector type - InSh focal plane InSh focal plane
Spectral response 3-5um (MWIR) 3-5um, MWIR (cooled) 3-5um, MWIR (cooled)
Array size 1280x1024 640x512 1280x1024
Horizontal FOV
- 36°-1.8°, 18°-0.9° (eZoom 2%, 4*) | 38°-1.3°

(HFOV)
Video output 1280x720 - -

. 2°-27° continuous, autofocus,
Optical zoom 20:1 30:1

electronic zoom, extended range
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® 1 SEHE FLIR 2R 4306 RAMEAT 9 1 E RS AT RE S 2
Table 1 Technical features and parameters of vehicle electro-optic mast from the FLIR system
FLIR
FLIR LVSS FLIRLTV-X FLIRLTV FLIR MVSS Cerberus
KRAKEN
MWIR, LWIR,
MWIR, LWIR,
. o MWIR, MWIR, SWIR, HD | MWIR, NIR,
High  definition o SWIR, HD color
) . SWIR, HD | SWIR, HD | color zoom & | SWIR, visible/ . -
imaging . ) zoom & color night
color zoom color zoom color night | low light .
. vision
vision
Payload options
Laser
) Laser Laser Laser .
rangefinder, ) . . Laser  designator,
) rangefinder, designator, laser | designator, laser )
Lasers laser  design- . ) . laser  rangefinder, | -
laser design- | rangefinder, rangefinder, )
nator,  other . . laser pointer
ator laser pointer laser pointer
sensors
Illuminators NIR NIR NIR & SWIR NIR & SWIR NIR & SWIR
Simultaneously
) - >500 >500 >500 >500 >500
tracking targets
FOV - - 0.5°~40° 0.5°~40° 0.5°~40° -
Focal length - - 13~1200 mm 13~1200 mm 13~1200 mm -
4.536 kg
Weight - 1163kg - - - (gross
weight)
# 2 %[ Lockheed Martin 2> & [ 4801 FIMEAT (K 32 EEEORES RO RES 5
Table 2 Technical features and parameters of vehicle electro-optic mast from the Lockheed Martin Corporation
INFIRNO GYROCAM-15TS GYROCAM-15DHD
. ] Four-axis active stabilized SD | Four-axis active stabilized
System type Stabilized gimbal ) )
multi-sensor SD multi-sensor
Azimuth 360° 360° continuous 360° continuous
Elevation +120°/-30°(-90° for stow) +85° +85°
Diameter 40.13 cm - -
Height 54.1cm - -
Weight 63.5kg - -
Target tracking Multi-target image and inertial - -
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Continued Table 2

INFIRNO

GYROCAM-15TS

GYROCAM-15DHD

Color Camera

High definition (HD)

Standard definition (SD)

Standard definition (SD)

Sensor type

Three-chip color camera
CCD-TV

Spectral response

0.4-0.7 um

Detector size

1920x1080

Video output 1280x720 (HD) Standard definition -
HFOV - 27°-1.4°, optical 2°x0.7° 37.6°-2.0°, optical 3°%0.67°
1°-7.4° continuous, autofocus,
electronic  zoom  matched
Optical zoom FOV, scene aligned with | 40:1 56:1

manual or automatic image
blending/ overlay

Auto-gated night visio

>

Image intensifier

(2000 ma/lumen sensitivity)

Common aperture with color

camera

Lasers

Laser designator

1.06 um NATO standard

830 nm (Nominal)

Laser rangefinder

eye-safe/1.54 um

1535 nm (Nominal)

6.5 km class (standard con-

figuration)/ 20 km class

28V DC, 450 W RMS, 1000 W

Power 200 mW (Class I11b) -
peak (MIL-STD-704F)

Maintainability 2-level maintenance - -
Mean time

] 1000 hours - -
between failures
Mean time to repair | 20 minutes - -
Operating

—20°C~+49C -32°C~+57C -32°C~+57C
temperature

Operating altitude

—60.96 m~+5486.4 m

Transport —60.96 m~+8534.4 m

Gimbal - 38.1cm; 35.5kg 38.1cm; 35.5kg
Interface unit - 4.9kg 4.9kg
Hand-held controller | - 1.1kg 1.1kg
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Fig.9 Ground Surveillance Panel Radar (GSPR) mounted on vehicle electro-optic mast and tripod away from vehicle
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Table 3 Parameters of GSPR in vehicle electro-optical mast from the FLIR system

FLIR LVSS FLIRLTV-X FLIRLTV FLIR MVSS Cerberus

Optionl: R6SS and

R6SS-FMCW
R8SS  mid-range
X-band
GSPR; FMCW and Doppler | FMCW and Doppler | FMCW and Doppler
Radar Option2:  R3SS-3D options, Ka and X options, Ka and X options, Ka and X
. R20SSFMCW . . .
Options and R8SS-3D band band, ranging from band, ranging up to band, ranging from
-ban
drone and GSPR; 700 m to 60 km 60 km 700 m to 60 km

Option3: R20SS long
range GSPR
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Fig.10 Vingtags Il vehicle electro-optic mast of Rheinmetall Defence
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