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Context-Aware Steel-Plate Piling Process System
For Improving the Ship—Building Process
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Abstract

A gigantic ship is constructed by assembling various types of ship blocks, each block being made
by cutting and piecing the steel-plates together. The steel-plate piling process as the initial stage
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of ship construction sorts and manages the steel-plates according to the ship blocks

that the

steel-plates are used to make. The steel-plate piling process poses some problems such as process

delay due to piling errors, safety vulnerability due to the handling of extra heavy-weight objects,

and the uncertainty of work plan due to lack of information management in the pile spaces. We

constructed a steel-plate piling process system based on the context-aware computing to resolve

such problems. We built simulation

system that can

simulate the piling process and then

established a smart space within the system by using tags, sensors and a real-time location system

in order to collect context information. Workers receive an appropriate or intelligent service from

the system.
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Figure 1. The Space for the Steg-Plate Piing Process
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Table 1. The problem of Current Steel-Plate Piling Process
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Table 3. Rules used in Pile-in and Pile-out mode

HuRcdir AEEE= & EURCA ABEE S
=Ri= =Ra= =Ri1= =RiZ=
{dafruls PilsinStart {dafrula Wait ToPibinEnd {dafruls Piloout3tat {dafruls WaiTePiboutEnd
{PilainModa 7} {PilzinMode 7} {PilaoutMods 7} {Piloutiods 7}
{WaitToPileinStart 7} {PilsinStar ) (WaitToPilsout3tart 7} {PilsoutStart %
{CommctPib 7) {ComctPib 7) {ComactPib 7) {ComactPib ¥)
{UP 7} {UP 7} {UP 7} {UP 7}
== == == ==
{Ramove WaitToPilsinStart 7} {Ramove PilsinStat 7) {Ramove WaitToPilsowtStart 7) {Ramova PilsoutStart %
(Add PilsinStart 7) {Add\WaitToPibinEnd 7} {Add PilsoutStad 7) {Add WaitTePieoutEnd 7
{Run ChangsDeat 7} H {RunChangsDaat 7} 1
} ¥
=R3= =R4= =R1{3= =Ri4=
{dafruls PilainEnd {dafrula WaitToPikindtart {dafruls PilsculEnd {dafruls WailToPieoutStarnt
[PikkinMeds 7} (PikinMode 7} {Pileouitods 7} {Pilouthfods 7}
(WaitToPilsinEnd 7} {PilzinEnd 7} (WaitToPilsoutEnd 7} {PilsoutEnd 7
{CormmctPib 7} {ComactPib 7} {ComactPib 7} {ComctPib 7}
{DOWN 7) {0V %) {DOWN 7 {DOWN 7)
== = == ==
{Ramove WaitToPilsinEnd 7) {Ramova PilsinEnd 7} (Ramaove Wait ToPilsouEnd 7} {Ramova PilaoutEnd 7
{Add PileinEnd 7} {AddVaitToPikinStart 7 {AddPilsoutEnd 7} {AddVWaitTePieoutStrnt 7}
{Run PilsinEnd 7) 1 (Run PilscutEnd 7) 1
{Run GhangsDeat 7) {RunChangsDeat 7}
} H
=R3= =Ri= =R15= =Rif=
{dafrula PilainEndE mmor [dafruls PilsinGtart {dafruls Pils outS tatError {dafruls PilaoulEnd
[PikkinModa T} {PilsinModa 7} {Pilsoutiods 7} {Pilacutiods 7}
(Pilsin3tant 7} {PilsinEndErmor 7 (PilaoutEnd 7 PilaoutitantEmor ¥}
{incomectPils 7) {CommectPil 7) {IncomactPila 7) {CommctPil 7)
{DOWN 7} {ur 7} {uP 7} (DO 7)
=» == == ==
|Ramovs PileinStart 7) {Ramove PilainEndE mror 7 |Ramova PilsoutEnd 7 {Ramova Pilaout3tariE mor 7}
{Add PibinEndErmor 7 {Add PibinStant 7) {AddPileoutStadEmor B {Add PileoutEnd %)
{Run InssrtCurDeat 7 {Run ChangeDest % {Run InsstGurDest 7} {Run GhangsDsat 7}
{Run'Waming¥rongPileP uidown 7} {Run Hide'Waming %) {Run WamingWrongP ila Lifted 7} {Run Hida\Waming 7}
} H H }
=RT= =RE= =Ri7=
{dafrula PilainEndE mmor {dafrula PilainSarEmor {dafruls PilaoutStatErmor
{PilsinMode 7} {PilzinMode 7) {PilaoutMods 7)
(WaitToPilsinEnd 7) {PilsinEnd 7} (WarToPilsoutStart 7}
{IncomectPils %) {IncomeciPils 7} {IncomectPile 7}
(DN 7} [P 7} {uP 7
== == ==
{Ramova WaitTeFisinEnd 7) {Ramova PilainEnd 7} {Ramove WaitToPilsoutSta 7)
{Audd PilainE ndEmor %) {Add PilsinStarEmor 7} {AddPilsoutStadEmor B
{Run InasdCurDsst 7} {Run InsatCurDeat 7} |Run Ins st CurDeat 7}
{Run'WarningWrmngPils Putdown 7) {Run'\¥amingYrongPileLited 7} {Run'\¥aming¥rongPilaLifted 7}
} K H
=Ri= =R1il= =Ri00= =R 0=
{dafrula PilainEnd {dafrula PilainSarError {dafruls WaiToPibinStart {dafruls WaiTePiboutitart
{PilainMeda 7) {PilsinMode 7) [PibinMode 7) {Piloutiods 7}
{PilainStatErmor (WaitToPilsinStart ¥} {nitiatats 7} {initiaStats 7}
|ComctPiB 7} {IncomsetPile ) {ComactPila 7) {ComactPib 7}
| PO 7} [UP 7} {DOWN 7) {DOWN 7)
== == == ==
|{Ramove PilsinStatErmor 7 {Ramovs WaitToPilinStart 7) (Ramovs InitiaStt 7) (Ramovs InitialStt 7)
{Add PilsinEnd 7} |Add PilsinStarEmor 7} |AddWaitToPibinStart B |Add VWaitTePieoutStart 7}
|Run ChangsDeat %) {Run IngatCurDast 7} 1 1
|Run HidsWaming 7} {Run'WamingWeongPile Lifled 7}
} }
& ejelct:
- 9 BlenStarts =910l /4RI A4S S - el Pieinbnds S@9le] S30 I AAE B34 4
ol AAeka, e AYS A AAE 243 7t

BAE AA317] flsted AAFOR olF F1l AEolth
- g8 WaitToPileinEnd= F#|10] 527 Hx]ge] =2}



FE Ol ZAAAADANEY 175

- 3
0l

InitialState

R100

lelnStaltError Z %?l 7HRA NN BAE

&3 oItk

| PileinEndError I

R5

R7

RE

FileinStart

‘WaitToPileinStart WaitToPileinEnd

FilginEnd

R9

R10

FileinStartError

[

J2l 8 nme AefXol=
Figure 8. State transition diagram in the Pile-in mode
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