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A Traveling Control System with the X-Y Table Actuator
for Unmanned Operation in the Greenhouse

4 & 3* O cH &*
334
C. W. Kim D. W. Lee
ABSTRACT

In this study, a traveling control system was developed to transfer a machine without an operator in the working
zone. The dimension of the system was modelized to design and construct smaller than that of real configuration of
a greenhouse. For this system, the fixed path type was used to detect exact position during operating a manless
machine, and the X-Y table actuator type to escape a unique path, which had the disadvantage in a fixed path type

environment.

Based on the results of this research the following conclusions were made:
1. This system used two screws to move toward horizontal direction, and a plate to reach at any points in the

working zone.

2. The software combined the functions of path selection and motor operation to control into one program. The
path selection program was a menu driven program written in Visual Basic, and the motor operation program

was written in Borland C++ for actuating motors.

3. The path-select mode of the program was used by selecting the desired paths, and the user path-create mode by

selecting a random path in the path-selection program.

4. The system proved to be a reliable system for operating a manless machine, since accuracy and precision to

reach the positions were less than 1%.
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Fig. 1 Outline of the system.
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Fig. 2 Layout of an l/O interface board.

Table 1 Specification of AC servo motor

Item Sepcfication (Unit)
Model Deawoo 01CA
Nominal power 100 (WATT)
Rated torque 0.32 (Nm)

Rated velocity 3,000 (RPM)
Maximum velocity 4,500 (RPM)
Rated current 1.23 (A)

Resolution

2,000 (Pulse/rev)
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Fig. 3 Demensions of X-Y table acutator.
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Table 2 Average of absolute deviation at each point

Average deviation at assigned point (mm)
Velocity
(300, 250) (300, 1000) (1500, 250) (1500, 1000)
(cm/sec)
X Y X X Y X Y
s 042 0.29 252 2.59 0.91 2.45 0.68
(0.39)* (0.31) 257 | (033) (2.60) (0.85) (2.46) (0.65)
8 043 0.18 3.06 255 0.99 295 0.68
0.37) (0.28) (3.06) (0.35) (2.55) (1.00) (2.93) (0.63)
" 0.27 0.10 2.34 235 1.19 2.97 0.63
(0.30) (0.14) 237 (0.38) 2.29) (1.18) 2.97) 0.57)
s 0.37 0.14 249 240 1.23 2.96 0.56
(0.35) (0.25) (2.50) 0.29) (243) (1.20) (2.97) (0.46)

* The values in the parentheses indicate the absolute deviations occuring at the starting position in return paths.
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Table 3 Precision at each point

Precision at assigned point (%)
Veloc
cloctty (300, 250) (300, 1000) (1500, 250) (1500, 1000)
(cm/sec)
X Y X X Y X Y
s 033 0.41 0.07 0.03 0.18 0.03 0.09
©42 | 02 | ©o06 | 035 | o5 | ©21 | 004 | (015
. 036 0.67 0.04 0.04 0.15 0.04 0.22
©49 | ©28 | ©o6 | 027 | ©03) | ©15 | ©os5) | 029)
- 0.61 115 0.06 0.04 0.08 0.05 021
©40) | ©90) | ©o8) | 029 | ©o3 | ©o&) | ©on | (026
s 0.26 0.83 0.04 0.03 0.13 0.05 0.19
©49 | 066 | ©o9 | ©33) | o | @Iy | o5 | 031

Table 4 Accuracy at each point

Accuracy at assigned point (%)
Velocity
(300, 250) (300, 1000) (1500, 250) (1500, 1000)
(cm/sec)
X Y X X Y X Y
5 0.10 0.12 0.84 0.17 0.36 0.16 0.07
0.13) 0.12) (0.84) (0.03) 0.17) 0.34) (0.16) 0.07)
8 0.14 0.07 1.02 0.17 0.40 0.20 0.07
0.12) 0.1 (1.02) (0.04) 0.17) (0.40) (0.20) (0.06)
" 0.09 0.04 0.78 0.16 0.48 0.20 0.06
0.10) (0.06) 0.79) (0.04) (0.15) (0.47) (0.20) (0.06)
15 0.12 0.06 0.83 0.16 ~ 049 0.20 0.06
©0.11) (0.10) (0.83) (0.03) (0.16) (0.48) (0.20) (0.05)
4 A = |22 AL A -E 249 AFfA olF3td
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