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Telecontrol and Telemonitoring for Position Synchronizing

Control System of Multiple Hydraulic Cylinders

Jae—-Kwon Lim

Department of Control & Instrumentation £ngineering,

Graduate School, Aorea Maritime University

ABSTRACT

In order to execute position synchronizing control of multiple hydraulic
cylinders which are positioned in wide area and have a large number of
low —level components, not only a position synchronizing control system
must be established and but also a remote control and monitoring
system must be established in view of hardware and softw are.

In this paper, two methods comprising an exclusive control netw ork
are suggested. One is a method wusing Fieldbus based on RS-485
network and the other is using TCP/IP based on LAN. In order for
control system designer to get an exact information in establishing a

control network, a large amount of concrete contents is surveyed.
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For the purpose of remote control and monitoring of position
synchronizing control system, comprising methods of a remote control
and monitoring system are suggested. Especially, control and monitoring
pages in capable of using TCP/IP socket communication program are
developed.

In order to test the possibility of real time control and monitoring, two
kinds of experiments are executed. One is an experiment for Modbus
ASCII protocol based on RS-485 network and the other is an experiment
for TCP/IP based on LAN. In the conclusion, the possibilities of remote

control and monitoring are verified.
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RS-xxx ZREZ & e T8 uf 2ol HAZEF ol digr 5
e ool glrh Ao AxEGo ZREZ SAT Hulo o=~
g AAIT Agd AEH o s A AuAEe] dE Addte ZREZ
2171 ¢}
27 Aboldls W@ FAAYE AF T2 HodA ) wEe], o

WA o2 ojelgt ZREFS HF7] ZEEZo|dG dF =T o] YES

& gnle] WHolE FAsE ASCH 2EF AlEo|th 7z A ¢

e

2 Andon FHA-F5A BAL o] FolA glof, e FFAL

=2
>,
X
ro,
X
e
EV)
rot
vl
r\j
12
=
>
X,
N
&
>
2]
Lo
2
[
&
[
it
o
rlr
=2
>,
R
Au)
(g

G ASCID WHojru 24 HxsidM e FF RS-2324 RS-4859]

f
¥

T s g AEE ZrEZ gol ded oled ZrEEY AY

]

2l FEl7E PLCS FA AM8 5= WES Aot} o] FEH ZIZEZF o=

X

rr

Modbus$} OptoMuxGs°o] d=d #Id T2 EZ 3t g FA +
g F 97l AFgEtEdH F87F 9l Modbustt OptoMuxE Abg3et= %
H o] x7F ooz Brlol o] F AYd TrEE AFENIETL ET

Modbuse H] & 7] %4 "2 Qe ASCHRE =29} F7]8A WAl RTURE=7}

Atk & =EddAe vl EA WU
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¥ 4.1 Modbus ASCII T2 EZ9 HA X Z# 9
Table 4.1 A message frame of Modbus ASCII protocol

LRC
START ADDRESS [FUNCTION| DATA END
CHECK
2 CHARS
2 CHARS 2 CHARS n CHARS 2 CHARS
CR,LF
1) & "W A A (Query Message)

o YAANA AgH 75 F=(Function Code)= AAH ~EZFT =
A7 T 2o THE UEHY. 2EZA /MY 32 7]
% I E 039 Read Holding Registere]t}. dlolg R 2223 =AHA
A7 A 7S Fdsted 283 FAAFEE YErdT oy A R E
< 2ERA SAAAZE WALA Y WEo] BHEIAE AT F UEF A
HE Ao
- ADDRESS : 2499 1 > 01, A4¢9 2 -> 02
- FUNCTION : 03
- STARTING ADDRESS : 0001
- NUMBER OF REGISTERS : 0003

E 425 AdY 1o g 8 wWAIA Y of o]t}

¥ 42 83 "WAA =Y
Table 4.2 A query message frame
STARTING | STARTING | NO. OF NO. OF
5 [sTaRT| ADDRESS | FUNCTION | ADDRESS | ADDRESS | REGISTERS | REGISTERS LRC CR | LF
HI LO HI LO
Hex [3A 3031 :30 33:30 30:30 31 30 30:30:33 4238 0D 0A
Ascn| : 0 1:0:3:0:0 0:1 0:0 0:3 B:8 CRLF
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2) %% A % (Response Message)

- FUNCTION : 03
- BYTE COUNTE : 06
- REGISTER VALUE
1 WORD : §% ( + 0000, - : 0001)
1 WORD : A+
1 WORD @ &4
&2 59 WAIAY d ol
a. 2%t 1, "olH -0056.5
START : 7
ADDRESS : 01
FUNCTION : 03
BYTE COUNT : 06
REGISTER VALUE : 0001 0056 0005
LRC : 9A
END : CR, LF
b. A€ 1, Hol¥ +0145.0

%)

START :
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ADRESS : 02

FUNCTION : 03

BYTE COUNT : 06

REGISTER VALUE : 0000 0145 0000
LRC : BO

END : CR, LF

3) ol gl " Al X (Error Message)

v

20 Ao
SR
01-04¢] o

H

=
=

Ao b WA s BE= AAgHe] ool W $HAS

SR ALHr). oy ZEE FAA oYY FEFS UEUHY

7FAZE A

- ADDRESS ¢ Addg 1 -> 01, 449 2 > 02

- FUNCTION : 83

- ERROR CODE

01 :
02 :
03 :
04 :

® 4.3&

FUNCTION ERROR
STARTING ADDRESS ERROR
QUANTITY ERROR

LRC ERROR

of el wA A 2] el o]t
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E 43 oy HmAA ZE <l

Table 4.3 An error message of frame

T& START ADDRESS FUNCTION ERROR CODE LRC CR LF

Hex 3A 30 31 38 33 30 31 37 42 0D 0A

ASCIl : 0 1 8 3 0 1 7 B CR LF

413 23943

O 42+ AY Adoln. a9 H52 PColA oEwelAd PLCY
84 wAIA ZYdolal, 52 o] 8 WA A Y 2EZA FAHAA
o SHolth. =9 #000001 HA A= AAH1Y ~E=ZA ZA HolHE
3535t7] A 8 HAIA g, #W A A G4 2 3A(Start ) 30 31(Address
‘01’) 30 33(Function ‘03’) 30 30 30 31(Staring Address ‘0001’) 30 30 30

33(No. of Registers ‘0003") 42 38(LRC ‘Bf’) 0D 0A(End ‘CR LF)=& o] F

>

o]z dtl. o] 2F HMAAE WE 2EZT ZAHAME WA 2F v A
7h AR e e e dA s =A Felstal dAEH o2Aa §F FAHE
~Ez23 dolHE &9 Al w=d, %32 #0000001 A #00000027+#] 7}
a2 FH WMAARA 2EzA F4 ghol -5160.0mmolth. HIAA A2
3A(Start ') 30 31(Address ‘01") 30 33(Function ‘03") 30 36(Byte Count
‘06") 30 30 30 31(F= *-7) 35 31 36 30(AH 5 HB163) 30 30 30 30(&=F “0)
34 34(LRC ‘44’) 0D 0A(End ‘CR LF)& o]Fojx vt Ad4d3 AFH o

2 FAle] Z olFojA= AL FAJAY F Unk EmF o] A 8

NA] AAARE F aF AEHEE T0msol 4R H& AP 2ERI 54
AN A S WAAF ARz st AL S
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Message

Migw Options  Device Info

= 5 e
m| [ Y §| :}@ | ‘ 05:34:26
# | Sent # | Received
000001~ 34 3031 30 33 30 30 30 31 30 30 30 33 42 38 00 04 000001 34 3003 30 33 30 36 30 30 30 3 35 31 36 30 30
000002 - 34 30 31 30 33 30 30 30 31 30 30 30 35 42 35 0D 04 0ooooz 30 30 30 34 34 0D 0A
000003 3430 31 30 33 30 30 30 31 30 30 30 33 42 35 00 04 000003 3430 31 30 33 30 36 30 30 30 3 35 31 36 30 30
000004 34 30 31 30 33 30 30 30 31 30 30 30 535 42 35 00 04 ooooo4 30 30 30 34 34 0D 04
000005 3430 31 30 33 30 30 30 31 30 30 30 33 42 35 0D DA 000003 34 3003 30 33 30 36 30 30 30 31 35 31 36 30 30
000006 34 30 31 30 33 30 30 30 31 30°30 30 55 42 35 00 04 0o0oos 30 30 30 34 34 0D 0A
000007 3A 30 31 30 33 30 30 30 31 30 30 30 33 42 35 00 0A& 000007 34 30 3 30 33 30 36 30 30 30 31 35 31 36 30 30
0oooos. 30 30 30 34 34 0D 04
000009 - 34 3003 30 33 30 36 30 30 30 31 35 31 36 30 30
000010 30 30 30 34 34 0D 0A
000014 34 30 3 30 33 30 36 30 30 30 3 39 3 36 30 30
0ooof2 30 30 30 34 34 0D 04
000013 34 3003 30 33 30 36 30 30 30 3 3903 36 30 30
000014 30 30 30 34 34 0D 0A

e | @

] clear |

Mh ¥ My My
|

[ port: COMT | baud: 13200 [bits: 7| parity: Even |

stop bits: 1

a9y 42 A9 Ay

Figure 4.2 A result of an experiment
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4.2 LAN 714to] TCP/IP 9§ 9A Ao @ ZYHAY 75
A8
421 23ZA 74

B AAE 2E23 ZAHMAMNAN SAE o] BUEE FolXo] Aa

Ao GeheAel g@ of¥E el

Ad AFAE 2% 43¥ Fo] RUHH S & PC, 29 B, ~EZA

2% 43 TCP/IP 7I¥ke] A3 42 44
Figure 4.3 An experiment apparatus based on TCP/IP
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422 23 A
obol A 8] RS-485 7]ube] H=u] 2o o3 9ZAA o] 2 mUHY 7154
2 E e RS-4850] A e &# ol B} 4

2
filo
i
k)
o

de 4 7] w&el PLCe

A dolHE aFstn 2ERE ZAA

4= 49 Agelth HelH A4HoR FAsE AL FAY 5
Adgoz TAE 2AYEDANA 2974 dnE Assgon
2 dlojes] EEoil £48l0] 10Mbps®l o2& AZS o] g3ho] A
Fatn we dgele Sgo] AFadtt et LANS o 48 UF

o
X
Ay SxAgA 28 Ao EDAZA AE3 AL dadd 5 9t}
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-0000E. Ornm
-00006. Ormm
-0000E. Orm
-00006:Ornm
-0000E. Ornmm
-0000E. Orm
-0000E. Ornm
-0000E. Ornm
-0000E. Ornm
-0000E. Orm
-0000E. Oramm
-0000E: O
-0000&. Ornm
-00006.Oram
-00006. Orm
-00006. Oram
-00008. O
-00006. Ornm
-00008. Ornm

a9 44 A3 A

Figure 4.4 A result of an experiment
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=
of 3hnl, o2 Aol L BUHY & F e A

EGGLUY FRACANLDS AT 9AA L BUE Y #es)ol
AT AP ARE ALY et 2k

ke
rif
o
-3
>
P
)
o

O

1. 2 dy Aol 2~dy ~E 2 A AN, FFA 7] Atolo A
oldlelg 9} AAMHolHE ST oRE FTAT F JLEF Ao AL o

ENIE =48] g dy w24
Stttk FAHLR = RS-485 V|ute] BEB S ALE W T xAlo
T LAN 7]5He] TCP/APE AHEd 7AW S Attt o5 9
sto] =W =9k TCP/IPE ©] & UEH A

°F & &S Al HEsAT

2 FERANALYIE WENIR AAF ] oA Agamels FxA
O] A ~Elo] ERAZ YA T 7 o]
e gazs TP ATEdolE Awsan FANoZE AA o
2 EUHYS F4T F UEF TCP/AP 24 F42 o

83 dolAE Asa

ofr
fl
N
=
>
o
N

RE AAAe % =

3. Alotsl FxAojA e thE dAA] D YU P 5SS HES
st AHLS FHsYrt. FAHOZE RS-485 71¥He] Modbus ASCII Z =
& o] 83 dZAA 2 ZYEE Agy LAN 7[Rkl TCP/IPE o] &3k

e sy dgdax O vheAdE 2AE & Ul
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