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Abstract: In this study, an indoor test environment was developed for studying the vision stabilizer of an unmanned
vehicle, using a virtual environment and a 6-axis motion simulator. The real driving environment was replaced by a
virtual environment based on the Aberdeen Proving Ground bump test course for military tank testing. The vehicle
motion was reproduced by a 6-axis motion simulator. Virtual reality driving courses were displayed in front of the
vision stabilizer, which was located on the top of the motion simulator. The performance of the stabilizer was
investigated by checking the image of the camera, and the pitch and roll angles of the stabilizer captured by the IMU
sensor of the camera.
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Fig. 1 Concept of indoor test environment
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Table 1 Part specification of vision stabilizer

Item Classification EA Spec.
.. The Image Source
Digital Camera 1 DFx 21BF04-72
Vision OEMAX Servo Motor
Stabilizer | Actuator 3 (CSMT-A5B 50W x 2,
CSMT-05B200W)
Module 3 Steel
PC 1 Intel P-4.1G
NI LabWindows
SIW ! CVI2013
Controll
ontrofier Motion Controller | 1 NI PCI-7356
Servo driver 3 OEMAX servo driver
(Kinetix 3 50W, 200W)
Sensor MU 1 MySen-M

Table 2 Motion specification of vision stabilizer

Pan Tilt Roll
Motion
+180° -20° ~+430° +10°
Range
Angluar . . .
. 60" /s 60" /s 15" /s
Velocity
Anglular
g 60° /s> 60° /s> 150° /s?
Acceleration
Gear ratio 38:1 71:1 9:1

IMU
Sensor

Pan
Motor

Digital
camera

Fig. 2 Vision stabilizer
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Table 3 Motion specification of 6 axis motion simulator

Roll Pitch Heave
Motion Range | +20° +20° +0.23m
Angular |y 550 o 20° /s +0.3m/s
Velocity
Angular o 2 o 2
Acceleration 200" /s 200" /s 0.5g

Table 4 Part specification of 6 axis motion simulator

Item Classification EA Spec.
Actuator 6 OEMAX Servo Motor
. (RSMH-15BR1ABK3)
Motion | ypper Plate 1 Steel
Simulat -
or Upper Joint bracket 3 Steel
Lower joint bracket | 3 Steel
PC 1 Intel P-4.1G
Motion Controller 1 MMC-BQPVB2PNA
Control
ler Motion 10 card 2 MMC-MI10
Servo driver 6 OEMAX servo driver
(SD3-15BX2)
(oM 1 Windows XP
S/W | Development 1 | Visual C+ MFC
environment
Sensor | AHRS 1 Crossbow NAV440A
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