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Fig. 1. Self-propelled automatic spray irrigation device
() B B

BRI B (IR 2) 71T SIS > IR R S o 2 S - AC
Pk ST - BRSSO o 2 I e
BT 1ty RS U B IEIOIIRT - E R P
PR [ (S 50 5 PR R )| R T  AC R
AT gl £ O~ 30 rpm > BREPHRGE = filifo- Fﬁj?ﬁ& i FFEED 79.2 mm > [X
P BSFEEE 1T 0~2.376 mimin o v 2R [ ELRL ;%@g%%@gsﬁ
SR PR SRR RN 2 o BRI R [ SRR
pffﬁ:,T: SBUE Rl AR &F%EE FEESF2 RS, - 5 pIER (SR (1.36 m/min) ~
Hil (1.66 m/min) ~ flisg (1.94 m/min) =78 > J‘Jp?lﬁﬁitﬁgfj ~ PR B
=D Fv’r’ﬁﬁT o

2. FEEC

Fig. 2. main driver

(%) s g
PSR SRR PR DTS 57 < TR R e
UG T2 380 R R P o AR IR M - B i
PG« 1 £11<05 ~ BRI A W Py B %

50



FERnZC I AL

R - I 3) S A R o B
e R DO AT A TR RS - e R 5 B
T 1+ R RO - [ 4 43 ¢§¢Ff~aw§;reﬁz Vl?“ﬁ/

B 3. UPEHIR LIRS
Fig. 3. Pressurization unit Fig. 4. Spray irrigation
s T A
AL ] LabVIEW 8.5 q«a@zﬁ?ﬁ?, (EEL T PR T PXI A B
fiy MR (PXI G514)E 1 /3 i f - H1 116514 £~ 51E) 32 e iy = 32 L fay
al EEI‘J"’%IE?V o I’EBFﬁ?@f;rffFff“l*P%drlEgﬁ 1 fillp Ff‘n W ¢ BRI B - IR
FEREI] ~ ) JPH%% T R S J??Lﬁfu P PRSI H@Wrﬁf‘ ! ﬁm ’E@
‘*JB Y R 7“4 =l ﬁra U~ SE R A - Eéﬂﬁfﬂﬁ VS &Q%ﬂvﬂqw 5 Fra-
[ T F'T“ RUN/STOP + CW/CCW - SPDH ~ SPDM ~ SPDL » 55 [j[[f'1 6514 |1 ng
Jait ] PA3 - PAA~ PAS - PAG ~ PAT FRiH] > 6514 [t REULIR 6 T o FREN: A
@’ﬁjﬂ*ﬂ?“ AR 7 T

QOO0 OO QO
LI T =7
|
IR
e

N

AC2e0Vv

;[ QETDR ]:’
[ 5. AC U 1 5 6 A

Fig. 5. AC motor controller wiring

51



B kR O PR KT 57 B

m
NS

Voltage ‘

P<4. . veC

Regulator

Output
Photocoupler

Darlington
Driver

—

&

+EV~30V
DC D

P<4.7.<0..7>

LOAD

P<4.7>.COM(GND)

NI 6514

A1 6. 6514 i1 Feu

Fig. 6. 6514 output wiring

we 2
[ m— 71| [ m—
? Ris
Bteing 3
[r== 7]
String 3
i String 3

i

;| S|
i

Digital Cutput 7|

Digital 1D Bool _
1Chon 13amp

L Toor]

7. BRI AR
Fig. 7. main driver control block diagram

B+ VIR AT TR PO R R R - (Wbl (60

Pifev) » i 53 Hefl o o RO < SRy 6514 IOt fiy B RIRH IR ST 4

By fjf%]'g}%n P EAT T MRS e F[[ﬁj@;@ﬁgggu 65143&3?’* }%;g;i_q%li][[ngl 8- qu

9 Fr=. > L”ﬂﬁﬂ (}}Elfjiﬁ?cijﬁiﬁlv[lqgﬁ' 10 7= o

H R "
W
$ 6514 P00
ENCODER ! oV

8. SR

Fig. 8. Encoder wiring

52



PR | P
OV ~+30V

|
1 +3.3V
|
P<0.3>40.7> |
> DM
|
or i
0V~-30V P<0.3>COM |
D
|
1 AC Input
i Photocoupler
|
|
|
|

W19, 6514 fii * £ A6

Fig. 9. 6514 input wiring

—DH—
_n_
¥

PO Encoder Input

M

Tumme

b Position Boolean
D
E
— ]
I@}__. Encoder )=}
FI16 |
el
r.m..- T
% Devd/po = @

Digital Bool _|
m 1Line 1Point

[ 10, GRS " P
Fig.10. Encoder input block diagram

P R EFRRAITRIFT A Tl e A - B9 B g RS e o g D
| ERRFEH o TR AR P RS A - [T e
PR 2 gt R AR F 1 SRR RIS S B/RR ) - =57
U= A PSS R TR A » RGN e oy e
TP e A S A IR SRR 5 RPN O LR S BT Prdpp 1 B

53



U K T L LB Y 57 B

L RO R

Table 1. Control signal and pin assignments
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it INPUT PLO~1

s (1) ON/OFF OUTPUT P4.1

I E S (&) ON/OFF OUTPUT P4.2

s P eI ON/OFF OUTPUT | P5.0~7

ﬁ?ﬂ' n * &?ﬂfﬁu T
Fig.11. Front panel
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Table 2. Spray irrigation device moving test (unit:sec)
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Table 3. Measurement of spray irrigation quantity with low speed moving (unit:g)

SYIG0  9v2dl  Zv3Nl 54Tl
261 254 279 326
314 258 277 276
282 260 273 314
262 264 287 337
325 262 294 277
287 270 304 307
329 305 268 292
279 268 311 343
334 305 263 271
325 276 289 303
307 274 301 320
277 280 297 341
270 282 311 337
304 273 312 335
313 343 268 308
299 277 313 303
341 270 331 306
335 329 283 303
286 294 337 342
297 305 320 339
298 313 328 337
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Table 4. Measurement of spray irrigation quantity with median speed moving (unit:g)

WLGI V25l AY35] V4Tl
196 194 195 205
223 221 228 237
215 208 217 230
206 222 228 230
234 214 232 209
236 212 228 230
227 224 210 233
206 206 229 229
214 226 224 226
219 208 210 220
214 208 219 226
192 210 210 oo
196 210 219 24
208 202 220 14
201 212 199 216
205 194 235 229
210 197 222 220
217 223 201 297
198 191 230 217
206 226 225 5
187 196 206 P

H5 JIEEE B (0 g)
Table 5. Measurement of spray irrigation quantity with high speed moving (unit:g)

SYLGI  sv25) Y391 BY4%]
156 143 135 14l
145 150 146 145
160 154 159 150
141 154 " =
156 147 166 157
154 143 157 168
162 148 162 166
152 135 155 e
161 154 e o
168 157 159 168
165 156 164 157
138 163 165 179
143 168 168 156
173 163 177 180
173 174 177 167
151 153 169 o
158 153 152 145
156 150 157 154
144 145 171 168
166 155 148 144
152 158 s o
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Fig.12. Distribution of spray irrigation with low speed moving (mean:299g, std:25.7)
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Fig.13. Distribution of spray irrigation with median speed moving (mean:215g, std:12.4)
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Fig.14. Distribution of spray irrigation with high speed moving (mean:157g, std:10.5)
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Development of Self-propelled Automatic Spray
Irrigation Device'

Yang, C. F,, J. J. Cheng, J. Y. Chung and T. C. Lin’

Abstract

Tainan District Agricultural Research & Extension Station has devoted to developing the
short-term leafy vegetable automatic production system in recent year. In order to solve the
irrigation problem, this research adopted simple machinery design and matched up with
G-language program to accomplish a pragmatic irrigation device. This device has added the
short-term leafy vegetable automatic production system and performed the irrigation of water and
nutrient. The results show real benefits to promote the quality of the leafy vegetable and reduce the
cultivation management manpower. Expectably, the technology of short-term leafy vegetable
production automation has already made a great stride.
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