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Synopsis :

A computer mapping system called “MAPtune”has been developed. The system supports
various geographic informations on daily and accidental facility control as well as urban
planning through the computer graphic interface. Integrated capability of the system is
accomplished by linkage of the basic mapping with sub-systems including numerical
analyses, expert systems, business information management and process control
through the specially designed interface which can assure high flexibility and
compatibility between both systems. Two application systems, i.e. the facility
management system in Chiba Works and the expert system for accidental leakage

recovery control of water pipelines, are introduced.
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Synopsis:

A computer mapping system called “MAPtune’’ has been develop-
ed. The system supports various geographic informations on daily
and accidental facility control as well as urban planning through
the computer graphic interface. Integrated capability of the system
is accomplished by linkage of the basic mapping with sub-systems
including numerical analyses, expert systems, business information
management and process control through the specially designed
interface which can assure high flexibility and compatibility between
both systems, Two application systems, i.e. the facility manage-
ment system in Chiba Works and the expert system for accidental
leakage recovery control of water pipelines, are introduced.
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Fig. 1 General concept of MAPtune

2.2 LRATADOEE

MAPtune mBERIZEEL T2, #HEC=, EryvAT 4005
W EFEAZ LR, <y EVIVAT ALERBEMCEL
TVWATEMATX 2R EHCER S LEEkN G, UWTFERT

Zo0avie? b OTREE - BABLA
(1) fekoBics RaRE S 20 T <, BIOARN, M3

NS EE ) Vol 24 No. 1 1992

B, #BAE, (il lhedrEBoNETEDL L5IT, H
WO7 7V 5y —va v AT AIRELTAHDEEL SN
L, Bl AvE—7 = —ARHEITS.

(2) #HBEF— 2R BREE T, HAOFCo2TEYESE
BEAEEL, ©oa.—A{bTao ki, BMAREDVAT
ADKAFTA XBEREHoRECTLE L 51045,

(3) TEarFEEYy 7y 7RFBETAIERED, Y7
Y 7 OB S — V7 = 7 b ESHREL,
BETLeR#RCHIETED VAT A RER TS,

kitzveS roAEkbichicn, B~V V7 D71 A

BEECR VT Y2 —~ i, BEEYEHLCCEECHRELA,

M, EEEDEVWED - RT7T P r— v vEBRCETL S

B Y5 I FDRBAYER LT FORTRANTT tHE LR, ¥

fo, BEEWHERT — 5~ ARBERNLY V- P ARTF -5~

Ari—U AV b ATARRAL AvE—7 2 —ALEBEE

&% SOL (structured query language) 3+ 37 & DEEY

LT 5,

2.3 LRAFAMEREHR

ko=, v XY AT A0 HRASEFEL LT, BB, ETK
B, HA, BN BEDHE H@ESA7SIVERERLR
» b7 — 2 REROHFEEERS, EEEETH, ®hHitER Y
ot+mFIFEREB ST IHHETESNEE CH o, FHIL,
R HOEESBLUAA VAT ADFIRASFRLEA LTV o &t
L ELh, CHETEATD - AT EATH, S HHEERTF
APEREIRTL B0 EFHEESAE, AL, KEERCEWT
i, Ty EV AT ADT — AuFB LAKEBERY 2KER
. B WEE, TEROBERT - R aRsREER,
WAREROEONESIB LY DS, TLOT 7V r—va v
v AT A FDESFHAORMCL, TV FEBEREALND2 —F
4V F EHAL Y, SRENEF - 2ORIBVARD LR ESH
CHLTh s Ev AT AOEANEEIND, Z ZCHEE
feHDIL, BitA0HFO AT AR BRETIERSE, WEOERS
BEMBRHENAKELRLER, ROUK , BV XvAaTalbfl
D77V r—va v VAT AEREAFRTIREOT -2 DHH
teic ETh B0, MAPne oBBICEL T, 3 XEFRD
FE L ABCLERERBELYRET CLnED, ¥, D7
TV =Yg Y RTFAEDI VX —7 2 — A¥THEM LI
BIHZLET, ThoOREBECHLLTY5,

3 YAFLOBE

3.1 N—Fz7

L1 mn—FEYz THRE

A AT AD~— N7 = THEE Y Fig. 2 RS "o Site of-
fice A (B) 1cdsid B ~— Foy = THERSS, =y vy vAT ol
BB THREL AR MR TH S, TCEHESATWDTF X
S AT I REORER LT - 2 N —AD/MEBERIOE
AR TERTE D10, INGHEIC F foht - BT RV THHE
WL L TOMANTETSH S,

BRI RHEY A T ASPHEROKFLYLEETH VAT LAOS
B, PFATVE - H— A2 FARRFEIRS LS~
v CT TR Y B BB LEC DS, PMRO VAT
AFLRTF A BASCOEEOPV VAT ALKV, 36

— 14 —



et REE 27 4 (v FFa— | %R 15

Center station

B
= ==
R il
= E _\E- Scanner
[Hard disk]| [Printer]  [Color hard copy| *——ﬁ‘ E
L
[ el
=T
=l
D [Ew)
1 —

e A= 57—
=g N

Hard disk] [Printer] [Color hard copy] [Hard disk] [Printer] [Celer hard copy
Magretc e

* EWS:Engineering WorkStation

Fig. 2 Configuration of hardware

HWEHERE TRTOV A P EHD, FEEROL v i -~V
EEWT, #7914y - FvS5AvBBR T T2~ FELDHE
BiLEh3, —F, REOF—2 AN, F—-2E5 - FHE, HE,
&y bV — 2 EASN, Ego Center station TR EEME TH
Hihns,

vy BV VAT AT, BHEOBMIERYESBE, toR
OEREE, BAEYERT D, TR COERM
DE LD, 2L, MEo~— No . 7THERIL, vAT7L08E5
T2 B, EFEE, ERPEECHE L CERCEENTETH
Do b AT — RNV AT LAEEOBR T L IEREED
Tar—7y FEFRL, —BLTATS RIS LKLY, B
IO~ — F o 2 7 COEHGTETH S,

3.1.2 N~k TOUR

VAT ADHEENAIBL TRy AEERBENER SR T
BBEE, r-ha=07F, b7 —-7 (LAN), 2REHERA%SY
FIALcER i EHB SR oME TR TH S, i FIFA
EEAME (AR TR BTSSRI LTy, LAN TERTs 0L
Crh, o=y =TI /¥ T AT -V vIrLOH’F
FIRAATERTH D, b, MEHV 227> vOERICE
b, FIAARDOHMCRETHESATETHS.

EECRESOEERY X 0 BT WEATHIT 5,
BATBREERLYHA L LEFRREE 14— - F—2LLTA
HT28BE, 140 257 —8KEB XRETA7EKELD
BWATETHE LA, BF 710 VAT AL OHMKL W
BETH D,

LR~ Fo20RDALLEBT 7 » A EOEMT, »AT
AOHREE LTREFWCE—-TH 52, AROWENT - FHO
RE - BECKCTHE, 2A N EOMEBER I UCABRES TR
T, BT 7 r M A% LAN BiCRd T 50 B THS. K B
F7 24 AIHEEORELANELTLD, Ry EV I VAT
AkOEATI VERSENTEL, it NEEEAER CE

69
3.2 JI2 b7

.21 Y7 b THRE

FvAFLODY 7 b THEERY Fig. 3 iwmd, AR 1v -5,
Yy ATALUNIX wHREL, Y4/ FovATAEL TR X
window ZFJHL V-5, HIBHEY 7 + v = 7 & LTOIBITHE
FLTWAREYD, =v¥a—FA—3HOoERELERTED, £
EELH5,

—F, 7FV = VGRS (Fig. 3 of@ndifa) oo
W, AL VT e TR AT AREOTHN L THhEY
BT a8, A2 v—F v ¥ AT u, X-window HEEDER
B RS L RSERMEOFIHIZL EDD I 5BAL TS,
Wiz, B - XFofEE, BE a5 g%, Fr, BBRSEOBE
i3, Y ¥V VAT AORFRBAEREL LTIgY AT A
RCBRYT -7 MGT (mapping graphic tool) 2 Fhic kb5,
Tofiacr F4va—F10 5, EBERT—s~<—2A 75—
VIFYATFA, V=gt AR Fe R R A AT ALV E—
7= — A%, PEEAERIREY VYT, TFI -
VEEOBRRYE AMLORE LA vE -7 2 -ABEO BT
AT AT AP TR R T2,

Database
management

Operating system (UNIX)

system for
attributed data

Command interpreter

on tontran System
Hardware system ! commands '
Mapping graphic toal Database
{lmage data, vector data) management
system for

Window system (X-window) geographic data

:’ :Developed by Kawasaki Steel Systems R&D Corp

Fig. 3 Configuration of software

3.222 Y7 b THEE

Fig. 3+ MAPture @ v 7 + ¥ = 7N % % O BEJ OMER
ELTRLTWVWED, 77V r—vavdw Ao ATFT A
PRETIEA»OARYRT &, Fig. 4wt v 7 v
THEARE -T2, EHERERT 222 — BT, BR
BYFE AT, pOFALR TG v F (48 o
ATERL TS, LrFIRAZES AT oo B8BTS & 2iCliE
WwiEfET2 5 X 5, GUI (graphical user interface) % {2 T\ 5,
B LVEESER T A BARERLC, Fig domdeva—
AR, Ibfiatvrs . —ALERLTV,
FEEEANT TV r—va v VAT ARBETLBRAL, T2
=V A va—FVa, MGT, F—F ~— A <vi—y 4%,
AFLERD LS OEALNEERLEL, 27 FLr-rTgey
a— A EERLEAAELELFELT S, 08, 77V r—va
Y DBELEAOBEY, Wl0X 5. — A0SR
EHARTAAXTERTAENTED, COHFERID, 77
- VIBEORAMY R PRICHA S C LATE, LS
Do - —HREREORBCES TE L,

JIiREkHER Vol. 24 No. 1 1992



16 HARMEMRER 2T L [Ty PF— ] ORR

[ System controller }

r Database manager

charagter 5, [ scopzolier - o

~ 1 |File coritrol- . . L
Network 1e11§ & data “Becurity D
[ a
concrafler | Jegpyerter . | l i | manager
T o T Map Database [~ "
| +*| controller / /0 . |
Menu .} con - Index map controller ™ -
cntrollerfH - ¥ 1 +:1nit map - Attributed
— . * Partial map data manager|
DlSPIaY i -:L T
controller for| | ﬁIhptftifoufput .

Symbol maker’

controflet|

ripter
. Pigitizer |
. 1 Plotter : : 7
- — LR ?".*.'.Map dr_a,wer l _ I
Scanuer, 3 / + Polyline

-~ + Polygon Utilities
.-+ Character ™ " I Calculator

{area, length)

etc.

.._»-“;'!. “b‘ ‘GQnﬁ'gner‘ }af )
1. | image data
" raference - -

[ [mage controller |

B

Maﬁ_ editor

Applications |

Fig. 4 An outline of software functions in MAPtune
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Lower: Retrieving image data

Photo 1 Graphic screen of facility information management
_system at Chiba Works
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Fig. 5 General concept of the facility information management system at Chiba Works, Kawasaki Steel

[ﬁta maintenance system

|
I 1 1

I
Sub system-1 Sub system-2 Sub system-3 Sub system-4
Management of Ma Management of
; . ; nagement of ) gem
Maintenance of information about| |information about| |information about
base map tree-planting factory regulation| |PICTO Wave
agreement regulation
1 1 1 I
Modification and Modification and Modification and Modification and
conversion of retrieving of the L.
retrieving of database about retrieving of the
base map data the database productive facilities,| database about
nonproductive . .
about green zone  ||facilities and micro wave line
dangerous facilities
- I
i General maps
| ;

L and drawings of Drawings of
Geographic E facilities micro wave line
database [ Map of green zone

! [ Base map common in tree-planting, factory, and micro wave regulations
. . []
Attributed ! Information about green zone, productive facilities, nonproductive facilities,
database ! dangerous’ facshtles micro wave line, etc.

Fig. 6 Configuration of facility information management system at the 1st phase in Chiba Works

MAPtune @ # A & = 4 A& {5 fz (Fig. 6 £#), (d) HEER - Ffr
(1) WRHBEEE - ElE EENLGFALTWLEELREL LTANT S,
FHEUBFCHETLIERME L DL S, EDLX5 (e) Wik - $HEE
EEELTWSY, SEBovAF bk - TEFCHET FRERI L5 1/2500 BRESEA LY, BREED
H5, HELF— 2 LTHBETELZLEHIRET S,
W7 vz F ATk, MAPtupe © 7 — & BE F K CHES (2) BRHeE® - RHEH
%, DTORSOEECSWT, EMEFL5 L5 L. BeBErEIS  REERoTREF YRR T > L% 8
(a) JLBl- vAr— [ad TR O B& LT, BEEERRLSRERLTRBR LizRS e,
EEHE Oy /AERH, AEENE, 26BER CoEET, RIEEZCHITIEFOTEIEMY KIBICER,
BIUVHAREACTEL, R HL o L0TE F— s OFEBEETYV, B0 -TE{REL I,
Brsw, HREOHMBTSTIEAf=—VELrsv—1F (3) IEEE - BHER
HWEERTD. I BT AREESRY, BEREC T ARLEROT
(b} §RE - M E R &R Hribae, BEED £ERD SIEKEERT MR
AFl, vAr—ofREEbE, BEREEORE, TR A O3k aE 3 i A T R R i B Ui,
HWRELTORPTEL#MT L0, BRoEMLT (4) BEERREEEY
54 BISTRPA LM LT 2~ 1 7 BRI HELY RET TR
(c) RERR [vAF s b0 Fes — 5 FRL] BB LBENOBEYHNE L, <41 7 aEREEERONE
BiEt, A7 AHORRERERLCBRBORESRT PO, @A — FOEEHBLEETAYATLAE LR,
5,
— 17 — N BUSER 3 Vol 24 No. 1 1992



18 GANMTEREE 274 [Ty P Fam ] OBB

4.2 NRATF4 L REEFMAZTBIFZ =L 2AT
¥ 3

4.2.1 LAFLMEDEN
BEOKGERL, Bl BRLOE-RFRHy, o &

&, KEBHE BENELSSOMEYALTE, TO5HE

HTRECoWTEETS &, FH 2 EECLERKHEERESORE

T, RO LA TERGELORERA L > T3,

(1) FHRTEEGTERHEERERA RiER 1924 (A, XK
HEHCET AEE 124 0k, FAHECET2¥K6HE, “hb
—ovSbhe hEReET LD 5 67.7%)

(2) ER2ERATEMEFREERE K48 2004 (A, K
EECHTAEK 104, TAEEMTHEHRIIE, Zh
Lok Fhe B E AT 5D 5EE 67.5%)

COREREY RS L, BTERMOESL, WL LHE

HEREHMOERARLTECRY, ARCRETEROBALS

L EARAEEHENAREL - TET WA, ChbOEROE

7eiREE, BATREASTAH 40~50% A hEB TR, WERBIV

ZRBERE CHYAERAFE LT S LEARD S5, BAOFEME

i, MEERTREBBENTRLTETCWS ELIFHE

RTwh, ok, Shic—HEA CHRLRAELZRET A0

DEATF AL, BEREHLTE VAT ABLETCHDL, WTHEOHE

LEREYFBT SO YA T ADOBEL, FEOT, KV YA

F AT L hERTHTH D, AvATLRBEEORETFINYE

B|Too X BHELTER LA,

4.2.2 WpEwmE
WHEEAYTBRT S BT ER T o0, Fig. TR+ X597
2y BV I YATAE=FAA— AT LAOREFRMELYER

Lo R A7 A0FHETHIBFHBIHIEERROEEEL, =

w BV VAT AR b ERERCLBELENYEEOF - 2%,

ZFAA— P VATFACIVEROBBFEHELAF TS LI

b, EEEMcHETETYE b A TES, DS THIAFERE

PRTTE=ERAA— VAT AR, NErAT LR EBRE

ECRAMR LA=F A VAT ABEAZE Y - Y R

THRLTWS, —F, =FAA— | vAT AOHERCFIATE

AR e BRI L OBEL, T,V ISVATLALD

B RDB A v A =7 o — 2B 7 » A A XA LTEERT S,

% Occurrence of leakage

{1) Mocbilization for recovery works

(2)Confirmation of the leakage scale with meters
(3)Stopping of water supply

(4)Organization of working party for recovery
{5}Excavation of pipe and draining of water in pipe section
(6)Repair of pipe

(7)Water filling in the leakage section

{8)Pipe flashing and analysis of water quality

{(9)Restart of water supply

*Completion of recovery works

Fig. 8 Recovery procedure at an accidental leakage of water
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Fig. 7 General concept of the expert system for pipeline leakage recovery procedure
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Photo 2 Graphic screen of expert system for pipeline leakage
recovery procedure
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