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A Study on Modular Agricultural Robotic Platform for Upland
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Abstract: This paper designed modular agricultural robotic platform capable of a variety of
agricultural tasks to address the problems caused by a decline in agricultural populations and an
increase in average age. We propose a modular robotic platform that can perform many tasks required
in field farming by replacing only work modules with common robotic platforms. This platform is
capable of steering while driving on four wheels in an upland environment where farm work is
performed, and an attitude control module is attached to each drive module to control the attitude of
the platform. In addition, the width of the platform is designed to be variable in order to operate in
various ridges according to the crop cultivation method. Finally, we evaluated five items: variable
width, gradient, attitude control angle, step and road speed in order to carry out the farming industry

while maintaining a stable posture.
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[Fig. 1] The concept of modular agricultural robot
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[Table 1] Basic data for selection of motor

Design target
— References
Parameter | Specifications
.. * Weight : 700 kg

Driving * Coefficient of friction : 1

torque > 229 .

(Nm) * Gear ratio : 1: 40

* Diameter of wheel : 482 mm

Driving RPM >2.670 * Velocity : 3 km/h
Steering torque > 0.02 * Coefficient of friction : 1

(N'm) ' * Gear ratio : 1: 100
Steering RPM > 750 * Velocity of steering : 15 deg/sec
Posture torque 0.5 * Coefficient of friction : 0.3

(N'm) ' * Gear ratio : 1: 10
Posture RPM | > 1,800 * Velocity : 15 mm/sec
Driving motor MAX

. >
driver 1A Max. Current : >94 A
Steering &
MAX .
Posture motor * Typical Current : >26.5 A
. 49.4A
driver
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[Fig. 3] Block diagram of remote controller

[Fig. 5] Remote controller



[Table 2] The specification of robot platform

Parameter Specifications
Size (Widﬂ1)1,790 x (Length)2,000
x (Height)1,300 mm
Weight 700 Kg
Payload Max 300 Kg
Tire 18 inch for ATV
Width of posture control 250 mm
Width adjustable Manual
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[Table 3] Test result of platform speed

Test distance Driving time Velocity

2m 3.32s 2.168 km/h

Slope
land

For-
ward

Back-
ward

[Fig. 10] Obstacle-overcoming test
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[Fig. 11] Speed test of platform
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