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Study on the Model based Control considering Rotary

Tillage of Autonomous Driving Agricultural Robot

FaF FARZ AN FF.FFT R
Hajun Song', Kyon-Mo Yang?, Jang-Seok Oh®, Su-Hwan Song?,
Jong-Boo Han', Kap-Ho Seo*

Abstract: The aims of this paper is to develop a modular agricultural robot and its autonomous
driving algorithm that can be used in field farming. Actually, it is difficult to develop a controller for
autonomous agricultural robot that transforming their dynamic characteristics by installation of
machine modules. So we develop for the model based control algorithm of rotary machine connected
to agricultural robot. Autonomous control algorithm of agricultural robot consists of the path control,
velocity control, orientation control. To verify the developed algorithm, we used to analytical
techniques that have the advantage of reducing development time and risks. The model is formulated
based on the multibody dynamics methods for high accuracy. Their model parameters get from the
design parameter and real constructed data. Then we developed the co-simulation that is combined
between the multibody dynamics model and control model using the ADAMS and Matlab simulink
programs. Using the developed model, we carried out various dynamics simulation in the several
rotation speed of blades.

Keywords: Agricultural Robot, Autonomous Control Algorithm, Rotary Machine, Multibdy Dynamics,
Co-simulation
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[Fig. 1] The concept of modular type agricultural robot
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[Fig. 2] The concept of modular type agricultural robot

R

Suspension

R
Cogmer
a

arm m
R R
s > s>
arm arm
T Spring TI Spring

T Spring

Steering
arm
R

[Fig. 3] The topology of agricultural robot considering the rotary
machine

[Table 1] The specification of body parameters

Mass (kg) Moment of inertia (kgm®)

Chassis 321.29 |Ixx=137.23, lyy=20.80, 1zz=142.91

Elevation plate 6.05 |Ixx=5.56, lyy=3.5, 1zz=2.21

Suspensionarm | 30.15 | Ixx=2.48*10°, Iyy=2.48*10°, 1zz=9.95*10™*

Housing 1828  |Ix=1.23%10% Tyy=6.2*10°, [z2=6.2*10°

Wheel 100.0 |Ixx=2.6, lyy=2.6, [zz=2.6

Rotary - L/Uarm| 132  |Doc2.78410°% Iyy=2.49*10°, 1zz=1.34*10°

Rotary - housing |  30.00  |Ixx=1.64, Iyy=1.47, 1zz=0.53*10"

Rotary - blade | 778  |Ixc=0.22, Iyy=0.22, 1zz=6.83*10>

[Table 2] The specification of force elements

Spring stiffness (N/m)| Damping coef. (N/nvs)
Spring-Damper 1.0E+008 1.0E+004
(suspension)
Spring-Damper
(Tire contact) 230000 10000
Grinder-Ground 1.0E+007 20.0
Rotation spring damper| ~ 600.0 (Nm/rad) 50(Nms/rad)
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