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ABSTRACT

Our study introduces an improved modular agricultural platform to provide convenience to agricultural workers.
We upgrade the platform design in three parts, namely, by adding a 458 pattern tire, electricity control, and
four-wheel steering function, to improve the platform performance. Results showed that the upgrades enhanced
the platform performance and reduced its overall weight as compared with the existing platform. To demonstrate
the performance of our improved platform, we conducted five types of experiments with respect to the climbing
angle, variable width, attitude control, speed, and obstacle passing.
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Fig. 4 Improvement of

fastening structure of
working machine. (top : original platform,

down : improved platform)
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Fig. 5 Composition of platform electronic parts

Table 2 Comparison of platform electronic parts.

Existing
Platform

Improve

Parameters
Platform

Wired power

. supply Battery-51.1V
Main power (Wired Power 400AH
Suppler)
Electronic Contactless
Main power . switch SSR
. connection method .
connection (Magnet Contactor) (Solid State
& Relay)
Drive Motor 1.6kw 0.8kw
Steering and
attitude control 0.2kw 0.4kw
motor
Three main
. Two main electrical box and
Electrical box . . .
electrical box six assistant

electrical box.

System Cooler 80mm (4EA) 80mm (21EA)
Cable
(waterpr'oof Connector detachable Cable panel
/protection Connector panel

against dust)
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Fig. 6 In-place rotation angle

Table 3 Basic data for selection of motor

Contents of each section Relational formula
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Table 4 Comparison of platform electronic parts

Evaluation | Existing Improve
Test Type item Platform Platform
Test m om
distance
Speed test | Driving 3.32s 3.22s
time
Velocity [2.168 km/h| 2.232 km/h
Postu
ccc:rsltr;? Slol?e a‘ngle 5.5° 5.9°
Climbing test Climbing 15° 20°
angle
Obstacle ?)Z:;?;lge 45°, 45°,
passing test | o Gl S 10cm 15cm

Fig. 7 Posture control test of platform
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