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Abstract: In this study, a six-wheeled small mobile robot platform for rough terrain is developed. Speeds
accelerations, and slip ratios of the robot are estimated. We analyzed a vehicle with an articulated suspension

N e ‘O =
(RVAS: robot vehicle with articulated suspension) for actual rough terrain. We then design a small RVAS
The mobile robot is modeled and fabricated by using 3D printing

technique. Considering physical limitations of small mobile robots and available sensors, one microcontroller
and one IMU sensor are used. A Kalman filter-based estimator is also used to

mobile robot by reducing the scale
six hall sensor encoders,
remove noise from the acquired data and improve estimation of the robot states. The slip rate of each wheel
is experimentally estimated by using the angular velocity of each wheel and the linear velocity of the robot
acquired from the IMU sensor
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Fig. 1 Six-wheeled robot vehicle with articulated
suspension (RVAS)

housing

articulated
suspension

Fig. 2 Modeling of a small six-wheeled mobile
robot
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Table 1 Specifications of the wheel motor

Category Value

Rated voltage 120 V

Rated current 1.5 A

Rated torque 0.34335 N'm

Rated rpm 350 RPM

Speed reduction ratio |1:34.02
Hall sensor: 11 PPR;

Encoder resolution considering the speed
reduction ratio, 374.22 PPR

Table 2 Specifications of mobile robot

Category Value
Size 330%x206x123 mm
Maximum speed 4 km/h
Motor DC Motor 8 W 12 v
Weight 2413 g
Tire diameter 64 mm
Micro-controller Arduino due

Fig. 4 Six-wheeled mobile robot prototype
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Fig. 6 Comparison of measured and estimated
positions
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Fig. 13 Comparison of IMU sensor measurements
and Kalman filter estimates on the Ist
wheel
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Fig. 14 Estimating the slip ratio of the 1st wheel
on flat road (-100% < X\ < 100%)

Fig. 15 Mobile robot off road driving (over lap)
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Fig. 16 Estimating the slip ratio of the Ist wheel
on off-road (-100% < A < 100%)
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