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Abstract This paper is a study for developing an agriculture automatic hose reel of mobile robot. One of the
important works in farming is pesticide spraying because it is related to the growth of crops. Therefore, we
develop an automatic reel hose and mobile robot. Conducting kinematic analysis of steering performance, the
mobile robot is designed to move smoothly even in a small space, and that is verified by simulation. To
increase supplying accuracy of the automatic hose reel, the mobile robot use detecting tension mechanism on a
hose and a device for the hose deployment. We conduct performance and on-farm evaluation. This system has
been maximum speed of 2.5%¢, driving accuracy of +0.18° and driving safety speed of 2%¢. The system would
solve an aging population and shortage of workforce in agriculture.
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[Fig. 1] Pesticide spray robot developed by the authors

A Al2Ee B w2 $A T893 HEIZ LAE
Atk =g HEZO a2 vjoRE ]l g o] Rl
o B2 tieh AEet S obAle vEet
Q’S‘Ol‘:}[ll] T o 3 329 ARsstl disto]
Fel o Be A7t AEHT glot ofxe 4u
3l Aoz} uEsla oo oJsle] 2F ol HmEolch
3} Fig. 29} Zo] tjiEo] 34 IF A= 140

gL, Q2] ojstel oFshe Wejoltt.

)
o
v
o

[Fig. 2] Example of hose reel device
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[Fig. 3] Example of steering a general method
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(c) Four-wheel steering

[Fig. 4] Relation between the radius of rotation and
steering angle & Breakaway trace
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[Table 1] Result of simulation

R(m) | F_RC) | F_LC) [R_RC®) | R_LC) | E_t(mm)
Front | 1000 |0.7973 | 04831 | 0 0 670
Wheel | 2000 |0.3322|02555| © 0 | 6022
Rear | 1000 0 0 -0.66 |-0.4235| 651.36
Wheel | 2000 0 0 |-0.3174|-0.2465| 599.8
Four | 1000 | 039 |0.2288| -0.39 |-0.2288 506.7
Wheel | 2000 | 0.165 |0.1263 | -0.165 |-0.1263 | 527.14

R(Turning) / F_R (Front right steering wheel) / F_L (Front Left
steering wheel) / F_R (Rar right steering wheel) /F_R (Reart left
steering wheel) / E_t (Escape trajectory)
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[Fig. 5] Illustrate the mobile robot
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[Fig. 6] Error posture
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[Fig. 71 Robot position without the posture error

Mobile Robot Pos tion within The posture emor

--- Position error of y coordination
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[Fig. 81 Robot position within the posture error
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[Fig. 9] Modeling of Mobile robot
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[Fig. 10] Steering mechanism & Driving wheel
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[Fig. 11] Conceptual diagram of the hose reel
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[Fig. 12] Configuration of the hose reel
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[Fig. 13] Black diagram of the mobile robot’s controller
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[Fig. 14] Main controller & control boards
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[Fig. 15] Test

[Fig. 161 Test of driving accuracy
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[Table 2] Result of test

Max. Number of measurements 40 times
Speed Average maximum Speed 2511 %
Driving Number of measurements 40 times
Accuracy | Average driving accuracy +0.18°
. Number of measurements [Speed by 40 times
Driving
Speed [0.4]/0.6/0.8/1.0/1.2|1.4|1.6/1.8/2.0|2.2
Safe speed
Sucess | 40| 40|40/ 40|40|40|40|40|38| 8
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