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Abstract

Agricultural machine is currently operated by man power in the greenhouse, which is oppressively
hot and humid, and is for a farmer not to work in cornfortable circamstances. In the fature, agricul-
tural machine will not have to operate by man power, but it will need do by unmanned power. In
order to put inlo the automatic and unmanned operation of agricultural machine, this system was
designed and built to move through the fixed path in the greenhouse, This system was composed of
guiders (wires), a limit switch, an operating equipment, its software for automatizing a machine in the
greenhouse. The guider was connected between the wall pillars, and the equipment was able to slide
over the fixed path made of the guider, by rectilinear and rotational motion. A micro mouse was devel-
oped with a stepping motor to calculate on the success rate of its operation with the system As might
be expected, this system with the micro mouse was moved the paths with a success rate of 100% on
the {lat plane surface in our laboratory. However, on the sand plane or the other material plane, the
success rate was not better than 80%. If the micro mouse were well operated, the success rate was
would be 100%. Based on the results of this research, this system would be expected to operate well on
the path made of a simple wire.
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Fig. 1. An automatic transfer system.
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(a) Drawing

(b} Picture

Fig. 2. The automatic transfer systemn and micro mouse.

Table 1. General description of the automatic transfer systemn and micro mouse.,

] ] System width System length (1D System height @
Size of micro mouse
148 mm 170 mm 125 mm
. . Wheel radius 3 Supported wheel radius @ Wheel circumference
Size of mocro mouse wheel
43.2 mm 13.5 mm 271.4 mm
) ) Horizontal &) Vertical @ Height @
Size of automatic transfer system
144 mm 104 mm 106 mm
. Diameter Height
Size of guide -
5 mm 75 mm
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Fig. 3. Experimental equipment [or automatic transfer sys-
temn with paths.
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Fig. 4. Limit switch.

o AR wiRs vlole] B S of

Bz
= BFNAEA BEND & A= St

FE Ttol=E W
= _O% B UM =& vk
£ AFsidvt. BEet 900, 180° FHLS Aolslr]
Haﬁ ujFol] 27)9] 2w Ei?—' alxep=ias Bl
o} AR ~E)E 2Ee) AlYe Table 290 vERAL)
ZH% TEQ] Ao} RE| bﬂ- 127 Z2asl7] o
2ol SLAT024% AMESIGIT). AMEE RE] =afo]ne]
AL Table 390 L}epAch

&9} F50) wilshe AYAN FA 2ol ool A% 3. Kef g M
S BTk mEk A - F e S ol oggeld A9l 33 e 2o AR Fusw Ad |
£ 215 o] Fssis Agsigct. o, ee) g, 7% Alole] HHoE Fgch 24
AR 4¢ R RYgoE gl Yemg 0 el Ml msue) Hashy QA 2g)
Az Bo] o B3R S e s o0, oe, o wet Ay snvl e Fi &% gk 2
180° A Fol| O 30 AFWFOR o0°, 60°,  Fo] oJal| AFHc) ueby SsideE WEy) Jls
180° FF0] 7ledi=E 27] 4L St Th2 B ok 3] wEo] dAYE &= HElE Fo] 24
Table 2. Specification of stepping moltor.
Model No. Holding torque Current Voltage Resistance Rotor ine{tia Overall lc11gt11 Weight
(kg - cm) (A/phase) V) (€/phase) " (g - em?) (mm) (kg)
NK266-02A 9 2 3.6 1.8 300 54 0.7
Table 3. Specification of motor control driver.
Model No. Rating FET geqerating Control T input Standard Generalix_lgm_
voltage power inside press voltage voltage voltage power current
SLA7024 46 100 46 7 2 L5
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Table 4. Specification of main CPU.

Model No. Specification

488 byte RAM

20 MHz move

28 branch interept source/16 vector
Total dual in serial port

Behaviour structure 8bit / 16bit bus
sample/hold ability 8/9 bit A/D convert
232 byte resister file

5 branch 8 bit I/O port

4 branch 16bit software timer

16bit watch timer
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Fig. 5, Pattern to rotate and transfer the automatic transfer
system.
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Table 6. Success ratio on the three surface,
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Table 5. Experimental design.
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Surface Flat Soil Sand
Velocity (m - s7) 0.1 0.5 0.9 0.1 0.5 0.9 0.1 0.5 0.9
Variable number N B B N B N B N B N B N B N B N B
1 6 1 6 1 6 1 1 2 2 2 6 1 2
2 6 1 1 6 1 6 1 2 6 1 6 1
3 6 1 6 1 2 6 1 6 1 1 2 6 1
4 6 1 6 1 6 1 1 1 1 1 6 1 6 1
5 6 1 2 6 1 2 2 1 2 6 1 2
6 6 1 6 1 1 2 2 6 1 6 1 2 6 1
7 6 1 6 1 1 2 2 6 1 2 6 1 6 1
8 6 1 1 .61 1 6 1 2 6 1 6 1 6 1
9 6 1 6 1 6 1 2 6 1 1 1 6 1 6 1
10 6 1 6 1 1 6 1 1 2 6 1 6 1
Success number 10 6 6 3 4 2 8 8
Success ratio (%) 100 60 60 0 50 40 20 80 80
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Success ratio (%)

Empirical formula

Fig. 6. Success ratio.
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