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Inertial stabilization technology in optical-electric tracking system

Yang Kaidong,  Wang De’en, Yang Ying, Xu Dangpeng, Wang Fang, Liu Hao
(Laser Fusion Research Center, CAEP, Mianyang 621900, China)

Abstract: The closed-loop accuracy of the optical-electric tracking system is one of the important technical
index in the fields of reconnaissance and detection, laser communication, etc. Researchers usually use image
stabilization techniques, inertial stabilization techniques, or overall self-stabilization techniques to improve the closed-
loop accuracy. Inertial stabilization techniques has been widely used in photoelectric tracking system for its good
stabilization effect. This paper adopts the method of comparative analysis to analyze the principle, compare the
advantages and forecast the development prospect of the frame inertial stabilization, mirror inertial stabilization and
inertial reference light stabilization techniques in the photoelectric tracking system. It is proposed that the composite
axis inertial stabilization using multiple inertial stabilization techniques is still a development tendency in the near
future.

Key words: optical-electric tracking, closed-loop accuracy, frame inertial stabilization, mirror inertial

stabilization, inertial reference light stabilization
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Table 1 Development of domestic multi-axis and multi-frame photoelectric turntables

structure type manufacturer weight’/kg  volume/mmxmm load function stabilization precision/prad

visible light detection
focal distance: 20~500 mm
infrared detection
FOV(8~12 pum)
14.40x10.80. 2.40x1.80

laser ranging

two-axis four-frame CIOMP 80 490x650 25

wavelength: 1154 pm

Distance: 20 km
visible light detection

focal distance: 15~300 mm
two-axis four-frame 014 35 358%508 infrared detection 40
FOV(8~12um)
24x180, 30%2.20

visible light detection
two-axis two-frame 618 25 280%455 focal distance: 10~150 mm 100
three modes: color, high resolution, low light

visible light detection
focal distance: 240~1000 mm

two-axis four-frame CIOMP 200 600x850 infrared detection 20
FOV(3~5 pm)
30%2.250
visible light detection
two-axis four-frame CIOMP 10 260%420 focal distance: 5.4~72 mm 100

two modes: color, high resolution
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Table 2 Development of foreign multi-axis and multi-frame photoelectric turntables

structure type manufacturer weight/kg volume/mmxmm load function stabilization precision/purad

visible light detection
USA focal distance: 20~280 mm
two-axis four-frame X 32 384x596 infrared detection FOV: 25
Westing house
7.50%9.70. 2.250%2.90

laser ranging distance: 10 km

visible light detection

focal distance: 20~240 mm
infrared detection
Israel FOV (8~120 um, 3~5 pm)
two-axis four-frame 53 406x662 18%240, 3.90x5.10 25
TOPLITE
1.30%x1.70
laser Ranging
wave length: 1.54 pm
distance: 20 km

infrared detection
Ttaly FOV(8~12 um)
two-axis four-frame Astro 30 380%596 40x2.70. 16x10.70 25
visible light detection:

10 times zoom

visible light detection
focal distance: 16~160 mm
. . Canada ) i
three-axis stabilization 30 356x548 infrared detection FOV: 35

mescam
230%170, 2.30x1.70
laser ranging distance: 10 km
visible light detection FOV:
24%16, 50x3.30
. France . .
two-axis four-frame 35 356%548 infrared detection FOV: 35
Scarnoff
24x180, 30x2.20
laser ranging distance: 10 km
visible light detection
. Russia infrared detection
two-axis four-frame 57.5 340x552 K 50
GS-2 laser ranging

laser irradiation

mirror

=7 Los

2:1 band
drive
sensor
Fig. 4 Mirrors in mirror stabilization Fig. 5 Structure diagram of mirror stabilization
technology' system with half-angle mechanism!”
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Table 3 Performance parameters of ATA’s OIRU-xxx series"®!

OIRU-100 OIRU-500 OIRU-1000
jitter performance (1-1000 Hz) 100 nrad 500 nrad 2 prad
IKA performance 1.2 mrad at 20 min 2.2 mrad at 20 min 6 mrad at 20 min
mechanism size 9.5" dia. x 5.5" high 7" dia. x 5" high 3.1" dia. x 3.5" high
mechanism mass 18 lbs 10 Ibs 3 1bs
electronics mass 2 lbs 2 lbs 2 lbs
power 45W 30 W 18 W
gyro (3) Emcore 1.3k FOG (3) KVH DSP-1750D FOG (1) 2-Axis NG G2000 DTG
ARS (3) ARS-16 (3) ARS-16 (3) ARS-15
acceleration 2 rad/s’ 2 rad/s’ 10 rad/s’
bandwidth (open-loop crossover) >100 Hz >100 Hz >150 Hz
position resolution <1 prad <1 prad <1 prad
controller type digital (FPGA) digital (FPGA) digital (FPGA)
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