ST A G52 R27A A4E. pp. 349-354. 2002

# 7lgte] 2A ¢

—

A KMo ALES T

Development of Web-based Control System for

Greenhouse Teleoperation

AN HFE olMF
o

W. S. Heo J. H. Shim S. G. Lee K. W. Kim M. W. Cho

At E HSIEl
Rk A3 A3
H. T. Kim

ABSTRACT

In this study, we proposed a web-based teleoperation system to enhance the productivity and flexibility of

the greenhouse since basically, internet-based

teleoperation  enables

cheap, expandable system to be

implemented. Platform independent language, Java-based control system can overcome the platform dependency

which most of conventional control systems have.

One of the merits of the proposed system is the flexibility

of the data based system from which some valuable analysis can be implemented on-line. Some basic

experiments show the stability and field applicability of the proposed remote control system.
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Fig. 2 The protocol layer of the webserver.

—350—



P 719re) 24 A7 Ao A" A

Table 1 HD1300 Specifications

HD1300
?_?;;Tllii 1 Channel RS232/485
EZAA Ubicom SX52BD, 50 MIPS
w2 512KB Flash Memory
HEY A RJ45 10BaseT Ethernet MAT/
Qe Ho] A PHY Interface

HTTP/BOOTP, TCP/UDP,
IP/ICMP/ARP, Ethernet

#2 e HelloDevice Utility Software
A9 Voltage : 5VDC

Current : 150 mA Nominal

3. Al2H 7

7t. Embedded Webserver
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HTTP 5o Aul2g A3 F dE A& Web-
serverg}b 3 &t}
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HDI300E =& AMg3tod, 542 = 14 2t
(SENA Technologies).
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Fig. 3 The block diagram of HD1300.
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Fig. 5 DB server program.
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Fig. 6 Client program.
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Fig. 8 The experimental apparatus.

A& FEE HaMde #AMTE
< AlA Aelriet RHE 101 71 8 EEa o
717 dofek 3t dAA o E 9lste] Webserversh
Atk 18 82 24 2E3 AAHOR 0]
A8 AAZ ARG A2DE Jegd

Be) U= AL CANS Huolw fEe o=m
Aol Y= ol LEAML FEAAN, FIAA]
o}.

B ARNE S5, FE, TIRS ANRRE

S u»o} el ZEE A Algld g HDI3O0HE
o) 23t} 183 DB M ERE 7Ee

dot"—fc’} o] =& wWiLstd & 49 vt Ye
Az 2ol el sk Ao WHE AARE
NEE EMI A I o b S s b R
T RAHE Aoststh I A 24 mde 2

A7 o} Axgel A

Table 4. Status of the control target for

control
871 | Age (BEE7) | HYE
On | Off | On [ Off | On | Off | On | Off
EEA o) 0
2=
e Ne o]
EEA o)
2
" A
g Al o)
=34 )
@S A O
dfned]
BUE BB 20 BERNa SAD SESup -
- B A wEren Bia 3 B0 g
i o o] ous aF

PAN Lo afr T T g ]

Sy W ity p_#syesa

19 | — aﬁt
=13

[T A A s P

2

Sx2asa
A e e LR R e e e
S &

T T T T T T
a 20 40 50 80 100

Data (sec)

Fig. 10 The measured data from con-
troller.

= = g 4 Qo AAl 244 FHasg
A AZel wme AMol5Ae gdad £ Ye
2 4 Z2 3.

—353—



5571 AE A

8
m
31
220
Tory|
M

Temprature
)

N

-]

o

o

Ry s it
mN(24.4 °C ko

237

|1

ol i i i i
0 100 200 300 400 500 600 700 800 900 1000 110C 1200 1300 1400 1500 1600 1700 1800
time

Fig. 11 The delayed time for temperature.

Ll

9= ZglolE T2 U7 AAARE A
= }&x} A o] 2otk 28y 1
MolZlA Pole #4YR Y dRE 1
c}.

1

4 o ofd
Llré_m

P
T
O
\_
Ro

112 A} Alo]7) 7} XS 247 94
Aol Fazre] xo iy AP AEL %}0}171
A ag =g dA 2271244 C A W 97
Aol Al 28.0 TR MZ*% A4 FALEANAM A3
ootz TEE=d &= 68 16%7F AYP) oy
g AR AL 249 24_34, B g g F
F 5o w2 ¢34 & Sl

5 & =
e AddA FEe g e ok
24 WE 8373 2Ued
2) 18 5% dAAANA Y A
3) &4 &4 delE g Hely Hols 75

4) 71E9] PC 7]Hbo) A
Embedded Al2®)o g 73

B dxdies d"HUs 58 AAsE YA
Java 71&8 AR 7|E9 QHIALAZ &4
A L& £ ASS Bt =& AgolA e
g ookge] A7AAe SARSRNAYD B
AZEA ol 71 Al2de HEEE 4 5 AU
3] o8 7158l 79y TEHOE FAH

AFAAY AxYE

o] & Embedded A2H & ol&ggozx Ry
A A= /‘V‘@ :r" g £ AU wEkA
g, Hold 4 de AR PR
3l= Embedded A]_t@% 23 LANES A~
de) #3 HAPdE AEsh

HA o] SHBAEE A AAEd T,
FE, 3% 52 SHAHLE AdHE Aol ofy

2 As dBA4ES JHAL AojEHolo HERE ¥

A 278 A4z 20029 8¢

5 ole]l thg dolHE o]&dldof T AOZE A}
59
a2

L9 E 2001, WWWE o] &3 24 47 A
of N2, Attt AAsHel =R,

2. 848 X, 199, BEW2 A, SAER B
A,

3.9, B E, o)A d, ol 45t o'l 1999.
WWWE o] &8 olF28] AAA, fatd
7133 slAIgtEt 3] =F 3, pp 3033-3035.

4. 01ER, FAD, FEF. 1998 AU
WWWE ]88 TA WA 47 Ao, Al
of - AEE - NLHUFAI YEAEWES =
3, ppl9ol-195.

5. 014, WAM, YRE, T2, o4, ﬂ”
s}, 2000. 9AAAE 93T dHig= VWESY
Al =), pp2892-2894.

6. o124, 2001. f1& ol & & LEHIMH A
299 A, dEiidn HAseEE.

7. Deital, H. M. and P. J. Deital. 1999. Java how
to program 3rd, Prentice Hall.

8. Engineering Web Technologies for Embedded
application. IEEE Internet Computing, May -
June, 1998.

9. Eric Paulos, John Canny. 1996. Delivering Real
Reality to the World Wide Web via Telero-
botics, Proc. of IEEE Int, Conf. Robotics and
Automation, April.

10. Goldberg, K., M. Mascha, S. Genter, C. Sutter,
N. Rothenberg and J. Wiegley. 1995. Desktop
teleoperation via the World Wide Web, Proc.of
IEEE Int, Conf. Robotics and Automation, May.

11. http://www.sena.com

12. http://www kookilmech.co.kr

13. http://www.atmel-wm.com

14. http://java.sun.com

15. SENA Technologies, Starter Kit and Manual for
the HelloDevice 1300.

16. Sun Microsystems. 1996. Java Remote Method

~354—

Invocation Specification bata draft, Dec.



