Process Managenent Syste of Work and Process Managenent Method of Work
Technical field The present invention relates to an asset nai ntenance or
i nspection system and nethod in which a proper conbination of four
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managenment no ormati on managenent ul e, a form
managenent nodul e, is used, the conbination being easily changed to

confi gur&LmisRifidlgnance or inspection systemin accordance with an asset
scale. Particularly, the present invention relates to asset nmintenance or
i nspection system and nethod in which a nobile conputer taken for
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and nmethHogecofdendr @8N hByechn specifically relates to an automated and
conput eri zed nmai nt enance or inspection system and nethod for managi ng and

tracki ng the mai ntenance or inspection work orders of assets. Background
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along with site images in any format for creating a documentation database.

The present invention generally relates to an asset maintenance or inspection
system and method. The present invention specifically relates to an automated and
computerized maintenance or inspection system and method for managing and

tracking the maintenance or inspection work orders of assets.

Background technology

The present invention is a further modification of the invention entitled
“maintenance and inspection system and method” and filed in the prior application
Patent Application 2004-56674 assigned to the same applicant, which had not been
published when the patent application was filed. Most of the core part is shared.
Therefore, the characteristics of the present application are described, while

descriptions common with the prior application are recited.
In this specification, each technical term is used following definition.

“An asset” refers to an asset to be maintained or inspected using the maintenance or

inspection system and method of the present invention, such as a variety of plants,
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machi nes, and equi pnment. Assets can be classified according to their scale.
Large scal e assets include nuclear power plants and waste incineration

pl ants. Medium scal e assets include nmachining centers and nol ding |ines.
Smal | scal e assets include copy machines and air conditioning systens.

"Mai ntenance"” refers to the managenent of an asset including process
managenment and nei ntenance procedure nmanagenment for supervising and
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site. "A user" is a person vvho uses the second conputer at a renote
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provided. For example, multiple site servers may be provided at waste incineration

plants in various locations. Multiple office servers may be provided at the Osaka,
Nagoya, Sendai, and Hiroshima branches, with their headquarters being located in

Tokyo.

“A second computer”’ is a remote user, or client, computer. Generally, it is a mobile
computer that a worker takes to asset maintenance sites with him. As a matter of
course, the number of user computers increases according to the number of workers.
In some cases it may be a desktop computer at an office site.

“A user” is a person who uses the second computer at a remote location. They may
be either a maintenance worker or an expert staff member. “A user” refers to either,
where distinction is unnecessary. “A worker” or “an expert staff member” is used

where distinction is necessary.

“A module” or “a software module” is a series of procedures in computer program
language to be executed on a computer for processing information/data in a
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pre-determ ned procedure. It is an elenent to construct a conputer
application program executable by itself. In sone cases, a single nodule
forms a conputer programthat can be | aunched and sel f-executed. In other
cases, multiple nodules forma conputer program The "maintenance or
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Electronic Performance Support Systems (ESPP) are also a known software
application for improving both the quality and the speed of work by providing users
with practicable, context-specific expertise and work instruction on demand and
right at the point of work. The EPSS improves work performance by integrating
into a portable, mobile paperless job aids and multiple forms of technical data such
as procedures, equipment diagrams, instructive animation, or computef-based
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Vi deo Messagi ng Systens (VM5) are known software applications to allow a
field technician to receive assistance fromrenote experts. Features of
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interaction, file transfer, and document sharing. Additional documentation
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existing paper-based forms with data filled in by integrating electronic forms with
data collected through the CMMS or EPSS and data exported or extracted from
them. In this specification, a software module having the function is termed a
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bl ens overcone by the invention As described above, software products of
CWB, EPSS, VMS or FMs capabilities have been provided. However, they are
provi ded in a stand-al one node. A purpose of the present inventionis to
elimnate the prior art shortcom ngs and provi de asset nai ntenance or

i nspection system and nmethod conprising a first conputer and a second
conput er capable of nutual information exchange with the first conputer, in
whi ch f odimBRASSReht SRtEMaLL “IoPRinGRagémBhPERARIdTANagement nmodul e, a
procedure managenent nodul e, a visible nformati on nmanagenent nodul e, and a
f orm managenent nodul e, are properly conbined and the conbi nation or
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Sometimes, a bundle of document forms is as thick as 10 cm or more. It is

tremendously cumbersome for them to move from one inspection point to another
along with the instrument and files. Furthermore, for example, a machine number
that is part of the EPSS information displayed on the mobile computer and
inspection point names must be copied in document forms. A paper that is
hand-written at the maintenance site is brought back to the office after the
maintenance work. Then, it is input through a software program for electronically
maintaining inspection records that run on a desk-top computer at the office,
requiring double works. These are tremendously cumbersome tasks.

As described above, various asset maintenance systems have been realized. Among
them, “DATASTREAM 7i” (registered trademark) from Data Stream of Greenville,
South Carolina, USA, is well known (as viewed at

http://www.wavefront.co.jp/system/d7i/).



the conputers for worker are equipped with the procedure managenent nodul e
of the conputer for worker and retrieve work orders instructed fromthe
host conputer to the conputer for worker; a repository of the
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procedur e managenent no nmput er for worker ‘and the work order
on_cur rleHE ARSI (KOIATChIOdNeS (7 GEPFRH TBISRCTIRELBOREIE, & HToeed Wiped

fromht haahe@gﬁﬂeh@r ¥hodiuld, he wﬁﬁbﬁfiuﬁﬁ}r@]menmhag@ﬂwne ﬁfodkdl@ fwﬁifj aﬁﬁfﬁﬂ:ﬁt er
to the procedure, nn enen e of . the corrputer I Ker and the |1 st
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configured so as to provide the vi sual i nformati on such as draw ngs

associ 8151%%1&%1 J%s&ﬂ%ﬁ:l \Qfﬁlléaﬁéocedure identification ID instructed by the host

conmputer to ers tor worker as the support |nformat|on, by using
the function of the visual information nanagenent nodule, 'The process

nmanagengn o4 ss %ﬁhﬁ&géﬁ%npfﬁ%&h bPViQBL O8F itRe C}Bh%"séﬁi Ehiva8Eiohn 15 hatprohéss

host conputer is fur cted to,a renote i ent e or ex ert
st af f nzggﬂégement system of work equipped w1tﬁ a host computern;%c} ({mg

a process
management module, a procedure management module, and a visual information
management module;

wherein the modules are linked by and are capable of mutually
communicating and transferring data via a process management/visual information
management interface, a procedure management/visual information management
interface, and a process management/procedure management interface, in which the
interfaces allow mutual data exchange and activation between linked management
software modules without navigating to a fresh start of the management software
modules each time they are needed during a maintenance work;

the host computer is configured to be connected with a plurality of
computers for worker via a communication media, the host computer is configured to
instruct a plurality of work procedures for a plurality of assets that are generated
and scheduled by the process management module and the procedure management

module as work orders for a plurality of the computers for worker, and a plurality of
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wherein the repository of the visual information managenent nodul e of the
host conputer has stored therein the visual information such as video
clips, animations, and i mages associated with the work procedure
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managerment moddPROTIEOWhel FB PrecrssumanasemeRt JRpduls ok the diost mompipter dras
wor ker Qstﬁ)téﬂ ﬁ]@é@m@r@@sb hl]g?nggmh entcmfeﬂhatmﬁmltfttask il a&ﬁgri@t%hi@heismrdﬁted
support t he exper.t, st. .ME in remte l.ocation. €, PLOCESS ..
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managenent no wherein t es are. |inked are cap

of nut uatacpdeshidentiiatiog HAds indnaetedripngaelich ieantigatismelEd as the process

managengiinalbeBnTBARFEIIR N tdh pliadRy oF tRE R6RPHtErIRRISAKRAE/ f or m
managenent i néie?rface, t he procedur

managenent / vi QTS RRHORR A OtaPERSEEF FhtRAFeRREnt Fasle @fsthe host computer
managenkas /stosdalthefean neited evurkn pogesedntre nifetiaoeoitkh@rocehae identification ID

instructed by the job identification ID;

the repository of the visual information management module of the host
computer has further stored therein visual information such as drawings associated
with the work procedure identification ID as support information;

in the host computer, maintenance works to be performed on a
predetermined date are scheduled by the process management module in which the
asset identification, the time, the worker, and the work procedure identification are
specified for each job identification ID, and when the worker logs into the computer
for worker, the procedure management module of the computer for worker of the
worker 1s launched, the process management module and the procedure
management module launched in the host computer connected via the
communication media are used by the procedure management module of the
computer for worker and the work order on current date allotted with the job
identification ID of the worker is retrieved from the repository of the procedure
management module of the host computer to the procedure management module of
the computer for worker, and the list of assigned work orders are obtained; and

the host computer is configured so as to provide the visual information such
as drawings associated with the work procedure identification ID instructed by the
host computer to the computers for worker as the support information, by using the

function of the visual information management module.

The process management system of the present invention i1s characterized in that
the host computer is further connected to a remote client computer for expert staff
member,

wherein the repository of the visual information management module of the
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managenent / procedur e managenent interface, and a visual information
managenent / f orm managenent interface, in which the interfaces all ow nutual
data exchange and activation between the |inked managenent software nodul es

wi t hout Vi i a fresh,.start .of S re dul es each
A N e O ot AL el LSRG g DR ot
modul e asincaménsgaredimages issocided witlythe abrkopioeedintd skenitificadicm Foqus thed
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has stored thepEls ielosmadirmnindudingd &hectsseli c ldgtiigadiar dRe fidensiobs

docunenigentgdtivad D, caE tkd paé@Aurdidentificati®y IDi ik gigehn® tHROM BT he
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exporte [ trac fr t r e cedur.e
managerBRLeRERsTE Eter R o RS Rariaf TG e pol Bl RO or
i nvent iisndisplayedr osede rematrecbant cempodenisovwes ko giakde avprkosepportahugdeent

syst em egiu-pREdr Wdihé: 1 Ol?m%%bléﬁ‘én_i ncluding a process nmanagenent nodul e,

a procedure nmanagenent nodul e, and a visual information nmanagenent nodul e;
wherein the nodul es are |inked by and are capable of nutually comrunicating

and trangé Q{rbi:éb@f Bahag¥ndnd HEOGRSHT ﬁlﬁnpﬂs%arﬁ?tiﬁvé@t:i@!l i'? rharager8d in that

managengnt, i nterface, .a procedure.ngnagenent /vi sual infor i managenent
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whi ch tinanagémehacesdald, otheitisad] dafoamexmmamgenagrneact inmedulen ded weeorm

i nked mg%ggﬁ%ﬁ&mware nmodul es wi thout navigating to a fresh start of
nt sof t wa

t he manage _ re’ nodul es each tine they are needed during a
mai nt enance iBhkrein the medalesodrecdipirder by s agdnfawgur eapabde bel c snwewdlyd

Wth a Quwhdnidatied afanREhSlesriherdarKara Préceds GRANASH R ek /R B B gement
interface, a procedure management/form management interface, the procedure
management/visual information management interface, the process
management/visual information management interface, the process
management/procedure management interface, and a visual information
management/form management interface, in which the interfaces allow mutual data
exchange and activation between the linked management software modules without
navigating to a fresh start of the management software modules each time they are
needed during the maintenance work,

the form management module is configured to write data required to be
filled in to a required form to be created to the host computer after planned work
procedure is completed by the worker,

the repository of the form management module has stored therein recorded
and stored electronic formats of the forms of documents required to be created, and

by linking the modules with the interfaces, the form management module is
configured to use the recorded and stored electronic formats and automatically
reproduced existing paper-based forms with data filled in, by combining collected
data or data exported or extracted from the process management module, the

procedure management module, and the visual information module.



a repository of the process managenent nodul e of the host conputer has
stored therein process managenent information of task on an asset which is
allotted with unique job identification ID for a plurality of workers, the
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procedure usi n process managemant system
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or der s F8f AR dRERg 2 HapLeRACce VA gener at ed and
schedul ed \Norﬂheorlﬂbet cnpagir uet @dhifigandd to be corhrertédhewwdr kerplurghlty nefo

t he com| “ﬁf?‘ﬁteégﬁorv%hﬁ ‘ﬁgr‘élngo%%&qu#igattl n{}}e Qf); conmputer, t he procedure

managenen r of the worker is |aunched, the
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the repository of the procedure management module of the host computer

has stored therein the work procedure of the work procedure identification ID
instructed by the job identification ID;

the repository of the visual information management module of the host
computer has stored therein visual information such as drawings associated with
the work procedure identification ID;

by using the process management system of the above configuration, when a
plurality of work procedure for a plurality of assets are generated and scheduled by
the process management module and the procedure management module of the host
computer as work orders for a plurality of the computers for worker, the generated
and scheduled work order is instructed; and

when the worker logs into the computer for worker connected to the host
computer, the procedure management module of the computer for worker of the
worker is launched, the process management module and the procedure

management module launched in the host computer connected via the

9



wherein the repository of the visual information managenent nodul e of the
host conputer has stored therein the visual information such as video
clips, animations, and i mages associated with the work procedure

CLLbsy an ! oC the . t
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menber , tlNGvdik @rydodirt NRlcheFRaYRA $Datmgrhdtbar PRt {10 joisiiagntifRatibaUaD is
i nformation n en% t nmodul e to.the host .conputer, sa screﬁy gs thg
comput eFFBYCORREr The PSRNy al drher REVGEGHES dnanPERRCBLBALER 95 te hgst
enabl e gongutpplor lisbyf hbeigas@arvdrksorlelrs rratdtained; andt thel visahl ti)mfo(lj'iﬂmion
rocess n nt t Mels i nventiqn. ks .eharact enized in,that
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a formpm @g@?ﬁ%}ﬁ H&Q%mﬁrll})uter. . wherein the nodules are |inked by and are

capabl e of rmu y CO nicating and transferring data via a process
managenent / f orm managenent interface, a procedure

managenenhé pirsseak ifh a4 perhbah nihagd Tehk/pressvd inVie@tidat isddharacterized in that
the host computer is further connected to a remote client computer for expert staff
member,
wherein the repository of the visual information management module of the
host computer has stored therein the visual information such as video clips,
animations, and images associated with the work procedure identification ID, and
status information including the asset identification ID, the job
identification ID, and the procedure identification ID are given to the remote client
computer for expert staff member, and by giving the received status information
using the visual information management module to the host computer, same screen
as the computer for worker is displayed on the remote client computer so as to

enable work support by the expert staff member in remote location.

The process management method of the present invention is characterized in that
the host computer is equipped with the process management module, the procedure
management module, the visual information management module, and a form
management module,

wherein the modules are linked by and are capable of mutually
communicating and transferring data via a process management/form management
interface, a procedure management/form management interface, the procedure
management/visual information management interface, the process
management/visual information management interface, the process
management/procedure management interface, and a visual information
management/form management interface, in which the interfaces allow mutual data
exchange and activation between the linked management software modules without
navigating to a fresh start of the management software modules each time they are
needed during the maintenance work,

the form management module is caused to write data required to be filled in
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managenent / procedur e managenent nanagenent/for m managenent interface, in
which the interfaces all ow nutual data exchange and activation between the
I i nked managenent software nodul es without navigating to a fresh start of
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procedure management module, and the visual information module.

Brief explanation of the drawings

Fig.1 is a conceptual diagram of the software functions that form the maintenance
or inspection system.

Fig.2 is a conceptual diagram of the functions of the maintenance or inspection
system that is suitable for medium scale assets.

Fig.3 is a conceptual diagram of the functions of the maintenance or inspection
system that is suitable for small scale assets.

Fig.4 is a conceptual diagram of the functions of the maintenance or inspection
system in accordance with asset scale.

Fig.5 is a diagram to explain the contents of a job identification ID.

Fig.6 is a diagram to explain the contents of a work identification ID of the
procedure management module server.

Fig.7 is a diagram to explain information exchange between the process
management module and procedure management module.

Fig.8 is a diagram to explain information exchange among multiple visual
information management modules.

Fig.9 is a diagram to explain information exchange between the form management
module and visual information management module.

Fig.10 is a conceptual diagram of the computerized maintenance management
system module functions.

Fig.11 is a conceptual diagram of the electronic performance support system module
functions.

Fig.12 is a conceptual diagram of the form management system module functions.
Fig.13 is a conceptual diagram of the form management system functions provided
with the coupled electronic performance support system/form management system

client.
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Brief explanation of the drawings Fig.1l is a conceptual diagramof the
software functions that formthe nmaintenance or inspection system Fig.2 is
a conceptual diagram of the functions of the nmaintenance or inspection

system " %J.tha ?&&?Pﬁ&l &g rzg'iﬁddf‘fﬁb%@é@nl%§§%iﬁlgns§%ﬂn§.f{lﬁcﬁoﬁQnCept ual

di agram | 1 unctions or the maintenance nspection systemthat is
sui t ablldigi B isgasanceptya dwgsem ofithe xideo messpsult awitem dgnelivny wikh the

functi qRin®lo-bbmt et @0aNREEnRAtIoASPect i on systemin accordance with asset
scal e. Ei : éS Is a diagramt,o explfsun he contents %I job _identification
o B g6 o dlngiiTio @l ARREERR COMPEREEERT Of uBek SRR (fea dive D
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e nonedhEel RIANRREs O HoNRE R BF oPpRGERR " BRRGRHER: TP HHb SnBlitaBY R Wi
computerized maintenance system to the electronic performance support system.
Fig.18 is a process flowchart of an altered embodiment of the interface from the
computerized maintenance system to the electronic performance support system.
Fig.19 is a process flowchart of another embodiment of the interface from the
computerized maintenance system to the electronic performance support system.
Fig.20 is a process flowchart of the interface between the form management system
and the computerized maintenance system/electronic performance support system.
Fig.21 1s a process flowchart of another embodiment of the interface from the
electronic performance support system to the form management system.
Fig.22 is a process flowchart of another embodiment of the interface from the
computerized maintenance system to the form management system.
Fig.23 is a process flowchart of another embodiment of the interface from other
software to the form management.
Fig.24 is a process flowchart of another embodiment of the form management
system stand-alone/client interface.
Fig.25 is a preferred embodiment of the interface from the computerized
maintenance system to the video messaging system.
Fig.26 is a preferred embodiment of the interface between the electronic
performance support system and the video messaging system.
Fig.27 is a preferred embodiment of the interface from the video messaging system

to the electronic performance support system.
Preferred embodiments of the invention

With the present invention, typical maintenance or inspection worker’s daily
activities are scheduled by the process management module and procedure
management module of a host computer and directed by work orders assigned to
each asset. Work orders created by the host computer tell the worker the asset or
equipment to be maintained or inspected and the job to be performed. Work orders
also may provide supporting information such as a simple list of steps or tasks and a

list of parts concurrently or as appropriate. Work orders are generally generated
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Fig.8 is a diagramto explain information exchange anong nul tipl e visual

i nformati on managenent nodules. Fig.9 is a diagramto explain information
exchange between the form managenent nodul e and vi sual information

manage gy @Qﬂéﬁlﬁed':'t%r&ggﬁs tﬁecgﬁ‘b@@%sua}na‘ﬂa Rt OTm b&&1eC ORRH §5iokEure
mai nt enance managenent system nmodul e functions. Fig.11l 1s a conceptua

di agr amngnagameaf e 81adsfe ¢ obeltfeo rifsh c eomppper talshausn thrgul @ Ukt Memarally
Fig. 12 ignepagnceptual diagram of the form managenent system nodul e
functions. Fig.13 is a conceptual diagramof the form nmanagenent system
functions provided with the coupled el ectronic perfornmance support
systeni f orm managenent system Fig.14 is a conceptual diagram of the video
nmessagi ng system functions. Fig. 15 is a conceptual diagram of the video
messagi ng system functions with the point-to-point client conmunication.
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Fig.16 is a diagramof a preferred enbodi nrent of the interface fromthe
conputeri zed nmai ntenance systemto the el ectronic performnce support
system Fig:17 is a process flowhart of a preferred enbodi mrent of the
interface fromthe conputerized nmai ntenance systemto the el ectronic
performance support system Fig.18 is a process flowhart of an altered
enbodi nent of the interface fromthe conputerized mai ntenance system to
the el eti rtbeigrepedt mvmmm supherd usy $henmokhilg cdfhpuse ppsaded o fhent b@rt of
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Fig. 21 h;ts a process flow arhﬁof anot her enbodi e interf f om
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as additional descriptive information, location drawings, assembly drawings, circuits
diagrams, parts list, warning and notices for safety or health, video clips, animation,

and images.

For particular work orders, the worker is required to fill in a required form with
data. Filling in a paper-based form during the maintenance work is particularly
troublesome and time-consuming. The present invention is provided with the form
management module that allows the worker to collect and write data electronically
on his mobile computer while each procedure step is performed. Furthermore, the
worker can preview the form to confirm the completion while he is collecting data.
After the planned procedure is completed, the form management module is used to
write the data in the host computer for preparation of verification, approval, output,

and storage of collected data.

With the form management module being provided, documents required to be
created in maintenance of an asset are combined with collected data or data
exported or extracted therefrom within the process management module, procedure
management module, and visual information management module using recorded
and stored electronic formats, which supports automated reproduction of existing
paper-based forms with data filled in. To do so, as in the present invention, the
process management module, procedure management module, and visual
information management module should be linked via interfaces in the first and

second computers.
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Wth the present invention, typical maintenance or inspection worker's
daily activities are schedul ed by the process managenent nodul e and
procedure managenent nodul e of a host conputer and directed by work orders
assigned to each asset. Wirk orders created by the host conputer tell the
wor ker the asset or equipnent to be maintained or inspected and the job to
be performed. Wrk orders also nmay provide supporting information such as a
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drawi ngs, circuits dlg%rans arts.list, warning and notices for safety or

heal t h, SWﬁQBOC(’?IdPﬁ%an PR F5He Wke ages. For particul ar work orders, the

worker is required to fill in a required fornlmjth data. Filling in a
paper - ﬂ?eeqnﬂ&ﬁﬁle%é ﬁgtﬁé‘gpﬂ@%ﬁ‘& SRS K fe%hl%ﬁ{agt J‘BH' f}és%ﬂltl r@k‘z@hﬁéﬂﬁe
and tine-consumn sent 1 nvention 1s provi

nmanage nBRIvVeRd umer @tdem yeefach empdulesy that er@m eBt agmiphilei cempyter and
el e]gt r OéUrﬁﬁh'uhﬂcd@él wits cmtudtmfa@ E@bhh@érci’éﬂly' @va@%{l’eh mms&ltfs@erﬁé Q']?a hf }gl\r/]IL
errtor er Vil ew onrirm e
Doy et ettt bl RN Tenbiade] BTEudtlm Dievar chi byl el q DsTid by bReers
conpl etzad updaté of worknagtmentanmbdukelizead wsed mobile icompluter dzt exchangimg host
conput t t of
nmput ej, é&%aﬂ%?%ﬂﬁ t!h@”.hc%ft e dtef AhRY s n%gHFé&Y]big r&HRY thegg@ OIltl UAEe

col l ecte or m frana enent provid ocunent s
reqU|réﬂﬂFBCﬁaebkééFéﬁmﬂﬁuﬁﬁVﬂ@8 ﬂ%g@ﬁ &P%¥- conbi ned with
col |l ected data or data exported or extracted therefromw thin the process

Tanagoniht MTRGtge RIS SNIRIAERTE MR of Phe rthhr (BLANTH
suppor tl@,ecamednareedpp@pn@(ﬂ@ thoserekakledia shq A rgyereadingthd follewing dataileda
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Todul & REEHTG Hhich PRREQoR oY IR MEBE A 1 Moty PErcoAeE SBEEHRTSCAMRUEr s

illustration thereof presented in the representative accompanying drawings.

The present invention is described hereafter, with reference to the drawings and
preferred embodiments. Fig.1 is a conceptual diagram of the software functions of
a host computer 101 and a mobile computer 150, which form the maintenance or
inspection system of the present invention. The host computer 101 comprises four
management modules, a process management module 102, a procedure management
module 103, a visual information management module 104, and a form management
module 105. The modules can mutually communicate and transfer data via a
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In sone cases, it is anticipated that the work procedure support through
t he procedure nmanagenent nodule is not sufficient. For such cases, the
present invention has the visual information managenent nodule that is

| aunched frominside the procedure nmanagenent nodul e for gui dance service
by expert staff nenbers. Wen the expert staff nenber guidance service is
activated, the work step records conpleted up to then and data col |l ected

t hr oughpidwsé:ur nftfiagRick tAsGer / \f@axkag@m&ﬁdurm&rf@cedl spbayedh onf)i»&@dﬂﬂi,m l e
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process erre f ar m managenent ter ace ]]8 ﬁ glr ocedur e

manage %Bﬁeﬁf“?’ e??ea(?@ y i eFarfdg eReh Py ey

i nfor nahspentrmnngamfe ahdi poesdraeestdpsd req;ulpes(b fasmspactage nevihhy irsaialtenance

i nfor St a

mnaggﬁ"é&?&. P ARACRRRPaL T RS piuefh B S0ERS) %‘f?ﬁ‘m"’lﬁﬁg&%?ﬁ FBPH Sthe
rmanage i ker ripeeds soecopfirm T‘ﬁéh ithe éflﬁ@@pé@naprméum@am r@&tlag%k)éﬁahyg@n%md

acti vatAomrhet M@B_Hs hhecdridnises mﬂﬁg gm@gttofméﬁé@%ﬁ ﬁml Al éﬁia{c@(wtwnte a

navi gat i to a h start ,of t ment software
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of the ormr]lot)bnmmxml@pf thesitexisi on sylsdrewofdsn odags neht tfheismme ernnspavtiont i on
| n accqnAaBrecdty! PrsSR! rafiatat. i ko@égghégergfen@%ESéI&lfugﬁ*&o riba! @'
power plants a wast e |n neration facyities. man ers to work
at t he fexRgnanAgepentEedy Sqﬁﬁ‘ﬁa@e%t T %mﬁal@nw%@@s@teeﬂ@w@@ ware
Ther ef arz, 1stdsefuiwai emlesapp@m&iyl nidERxbeSsthifanembens s TrafesEdcafddul e
102 that i,s a Qg f%hep a nlnﬁaand schedul i ng i nspections, maintenance,
and repiefdepiralesgidhe asiet seale m scal'e assets such as machining and

nol ding lines, a relatlvely smal | nunber of workers performinspections,
MR Nt CMANE G ARG BRI h ifelElRIdH BEfeAIAL ERIEM SMHIRRESCAS fentiBf! CDY
a nanagenen£%£ usi ng Sgg the procedure |I's requir.ed. There&ore e system
essent i9§PFL} ﬁ%mf%é% WnR% de MUREPHRMagIHIH 2HOR Mo 2093d a1paet Wity @tRts
users \WcalesWoFkg. prioaefiditenaseheniispectibh Wgiteat s@iablef fordgiden®ale assbts,
instructive animation. Small scale assets such as copy nachi nes and ai'r
conditioning systens are relatively sidl|l and there are not so many

i nspection points and procedure steps required for inspection. Mny

mai nt enance wor kers have know edge of those matters in their head. In very
few cases, the worker needs to confirmw th the inspection procedure and
drawi ngs one by one. As far as he has a record formhaving a |ist of

i nspection points and space to wite, a worker can performhis duty wthout
u5|ng the ~wrong nalntenance |tens or overlooklng sone. of the |tens In
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descri bed above is shown as a conceptual configuration in accordance with
asset scales. Fig.1l is a nmaintenance or inspection systemsuitable for

| arge scal e assets, such as nucl ear power plants and waste incineration
pl ants, where a | arge nunber of workers have to perform maintenance
according to pre-determ ned processes. Here, the host conputer has the
process managenent nmpdule as a core element. Fig.2 is a maintenance or
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conput eFeGHELe '@Bﬁfl? &E?r"e‘&%& fgﬁ‘ésm&ﬂn ﬁﬁmf%ﬁ@aapesmaaa%%%%s
manag e namdubotiod endﬁommamg"eme’rﬁrmqhmerﬁ%rfbﬁluieatn@ fermual information
managenent nodul e, and a form nanagenent nodul e, or by three managenent
nodul es, a procedure nanagenent npdul e, a visual information nmanagenent
modul e, ThAdSeet mamtieannge REARSPAsSHOn Y stare | of dha Prasertonwentigaria gepiaured

nmodul e. d;T oDy b@le@@apmfaaaig@mnb%a@méd HUAESr@nddWwad ARASSRAle BRSEM es,
a proce a vi sug i.nfornmati on management rm%gb]% d

> Porm i ihe SREREE el 10, Sl et Rl st Bt BORHEEBaLt BRA fenont
nmodul e prigdedurd sisalagenfeat o dole, mawagehudbrmaﬁuhanahygementrmm}gderemmd a

nodul es e=Torzle] t égggf# Eﬂr%ﬂé SE%%]U
t wo mnforgang%ﬁ%%ﬁt a €|n§%a In %ﬁnaq:}%oﬁogr?g?gggﬁgﬁt dule a a orm
managenghtt rem&nagg@e@&nmpémeat iBoRE0CEPR BARRESMER @rqdide, A BEACBHWEhCce

W th thﬂlaslagémeﬁf @adam eh muap 1@i&iﬂﬂﬁﬁ£cﬁﬁdnaﬁdgéﬁ1§nuSlﬁg&uleSOiﬁ&\Bé efomdul es

in the conce a# |gur S di agr ans Aake s(l?ch ér qe oW th each
softvvar%laflﬁﬁ ron™ §% SETET EPFAER AKUH ug I%%Ia%%el%?lhsters
of sof t madule, Henslzelgafqrmatm vemegement noovié,daa fom ofandgemenit mehdace or

i ns peCté&%&)ﬁétaEHf&Bsé Hﬂnﬁrg@ﬁﬁeﬂtt rhéWMAst | Phe 'ﬁotﬁfe%cﬁﬁﬁ’%r%é%bé%ﬁﬁgﬂfe% to
Fi g. whi.ch consi sts of a E |nat|ono a server site copputer system

confi gulP%t thgRe ampnRgeBRt e e% fe PIBFRANEr NAPASEM S n RSt St |%n"1556\alhost
server ihdrmdtiéhens@ingemesnt t modabputad a Jyshemartageondrtguwnethley bynswal | i ng
two to e t

or oceaurSlhealehlBdBE Y BRoBIRAG Sl i, BRAGRCHRA o YR Tt iactn,

104, anmaaag@nﬁnmna@@hrerhy U [Nea TS MeTFe masivdese &sprocgdtlae dodRageanenfy st em

i s confingguRAaRY al f$in?nlandge At ! Eﬁ)ddlé es sy)ftwwaﬁsna@éiué@rsnﬁmm a wkegedure
managenent nodul e 103, a vi sual u;!)n or tergn managenent rmdu 104, End a

form FEian nRgREemsEt  Rod N&e SREAFEL e TABUE-s | FREK) | ed
on t he ®afigaratsonse am)rqauﬂgrseﬂentedzflh@mctcordmycefwrtbt thnisoaje oofean t duseeno ihee

conbi najl, ftaHyest T%'ﬁ'd HwaKe %g ' Soft%va@@tmoﬂﬁie%' !i dth “c&ﬁl?ép"t&&iotcﬁnﬂé@{?ﬁﬁ}nt €

nobi | e conputer for creatl a reduced Séi gurat]on
r enot e 48&rags age rbvFINe by hiogas avith sach W/&é’elﬁ‘i@é?lﬁﬁt‘ihéﬁelﬂr orhloRe d9eneter

conput gllugtratd heReilydosdatheltstdre bf B8fwarsuch as LAN or Internet. Renote
users install and set up these nanagenment nodul es on their nobile conputers

as client software to access the entire host system
Here again, the conceptual configuration of the maintenance or inspection system of

the present invention is described with reference to Fig.l, which consists of a
combination of a server site computer system configuration and a remote user site
computer system configuration. A host server 101 of the server site computer
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The process managenent nodul e, procedure nmanagenent nodul e, vi sual

i nformati on managenent nodul e, and form nanagenent nodul e used in the

mai nt enance or inspection system of the present invention are substantially
equal to the nodul es described in the invention of the prior application.
Their explanation is hereafter given as comon technology to the present

i nvention and the invention of the prior application. Corresponding to
Fig. 2t oky §tbgl mv(ﬁ{ﬁglﬁad Wy iﬂ%@alﬁh‘goﬁ’w@@@|fd)1iila§¢f9®a¥d:hﬂ)dglé% SROWE a'i%)rocfes?
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and supgdmputeznda paoer daimunidat®nniddiaeswadhsas AN omhitanheetl oRemain waark

qu' Pefls i Sl §é%y%§ Qﬁ&éef fn%ﬂ%ké’ﬁeh‘c‘ﬁx?&dm&é an- thgﬁem%ﬁﬁgtco@)%bfs 2l %H ﬁta” be

for nonit runnlng
and i | seffEarssto anepss thedinedipss shegm-e rmdul e 202 |ncI udes a functi on to
all ow users to create standard job schedul es for mai ntenance or inspection

Ks. ' dul he fu bl i
Scnedal S0 St GoRAPARER R MM Rt ook ek aErmRRR, R0 e  YaRly | ob

i dent i findetrhation amsinggemant ohodebessrai yfosmepnan@wleml sududer wiedr ésotheces,
tools, ﬁﬁ@nﬁéﬁﬁhée bf‘m%b@@ﬂion SrGeRDeY t)hetﬁ}eé’@r{tfl% ak@?ubétﬁnﬁﬁh?%ﬁﬁmos of
the prege | quc#é 3 onthelnv? Ion o t e rlorg |on ] obs
speci f i | FRSCIIRS (lwﬁhe Anygtien p S@«? PBioR DRl 0By KTBRD P afinet |
how andlsvlt@aaftdﬁtgﬁvenymmmmbﬁ&)schlhcﬂogjﬂ €o [Phe pesdent ivesiiticanand hke finvdrinng

i nfor ITB.&I ués%qlca§1ohOb identification IDs for efficiently achieving

n.i
asset nmt(r?]][eé)ﬁzoﬁcé) I'nspection. First, a unique job identification IDis
given to a task on an asset. A job i dentification IDis uni guel y assi gned

in the X e i tion
o 101@&%{%@?5&9@ t%eﬁ{gloi :?)é'at{ﬂlegﬁﬁfle%lﬂﬁ%’%gf lmg%g%{qurl Qﬁpl‘ﬂfatﬁ)rﬂ gl 1deBh s A

i dent i fYOTaR Y ERSHCS PRtpm campaisies a TRye eIWP s%‘ﬁ?’g m@ntdé’?eybﬁ me
"June 1@roc2@&0manh@eient raodula monktqer onetdher @rlveheeitefdocrmuten of Rhé 26¥bséntThe

st ock/ 1 gSBHEERS THRWALADTs rﬁ{gsg;fgegurﬁaﬁrwg%gmr&& Al OWRUREL D RDEhighp 2

conpl et'e 1 nvent or¥ managene enance progr
det ai | sWprkeprfeira gl aamsseksteptlor steg; eordes/tonperieme thisdiamction: the medhlee

i nput aduhﬁméé%ts%iveﬂl subBesiethe s f(ﬁweﬁéoﬁt@cﬁﬂntﬂﬁe @swgéraéledna\nsé%ﬂaﬁmsté ve
jobs to n ure reo rees v‘\%e V\E oli)‘ger |suﬁrea§§]§ d& rov
| ssue. o' iy e Gt o POt SRR MRS ocr
include an asset module 201, a job schedule module 202, a stock/resources module
203, a frequency index 204, and a work planning module 205.

The asset module 201 includes a function to allow users to maintain comprehensive
asset catalogues, which include the inventories of equipment to be inspected,
maintained, or repaired. The inventories may contain individual asset
identification and reference information such as descriptions, serial numbers, model
numbers, and supplier and parts data. This module also may include location and
equipment hierarchy specification information. The asset module also can be used
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I n enbodi nents of the present invention based on the invention of the prior
application, the function that allows users to set up a conplete inventory
managenent system | inked to mai ntenance prograns is specifically a function
to, for exanple in regular maintenance of a copy machi ne where an

el ectrostatic drumor a fixing device should be exchanged upon regul ar

i nspection after it is used for a certain period of time, given that a

Mai Nt endaic monttdemd theohsdgdaeratt iof RufpiénlegiipBehN Pitining tile d7Rl Alikagace
prograns all2m1the mai nt enance prograns to autonatlcally order through the
|nventoPy gement system necessary parts for a client's printer prior to
regul ar inspections and ensure that the exchangeable parts are delivered by

the ins mtJbB%cHé‘&’uleTx%dﬁESM CECIh S8 Fhclioy b \é@lo%nuﬁél%%r&éét%t ét%ndQM'”B
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t hen given execu e Tre ency I's base
r unni ngof saseupgest ‘FW&S (agxddmra%uesﬁmhm@ee?amdgmeﬁfomst;hqm embodi ment's of the
present invention based on the invention of the prior application, the

frequen i ndex. 204 is eC|f|c ree.nonths for the runni time of an
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m | eageyffici ddsbiCKhowt h&n%%heﬂl (ﬂ'&'E‘é n e:ﬁ‘)%%) 20p, 't'ih%' gﬁé‘s%nﬁ 5’;}9&6161?2%13@

aIIom1u§ﬁLEYto cleate and nonjtor ﬁ@gnce wor k ers e worK nodul e
functio ipg dpformpdionoiscased ageb lépntl fiqn %Péd”wae 1ondht AEPERSRESRhr k
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nalntenanc ar..Lnsp d Ies usi ng. requl ar. nt epance ref ergnece),
erer geng) SbrietBauears. sRERRAHOETTE IS ol B8 RtialRY T RC Sl FOX

suppor t sxampld, chg p oshaws cfrheatcentemtpof ad Jebr kd¢1§qﬂl@ﬁ§1® fId} ‘a@ﬂr”eatheveoland

emer ge”idiiéd_’lc_ihﬁ;ﬁ%h' I oy «apgd” @b%en@rmg?hnfa% Gh Q@%%n\ﬁfffcﬁm%d‘%a%ewb? ‘
approve i ul e, sup. e fungtion a VS i C .wor

orders PBF“%e@dW%ﬂ“?n§%§%ﬁﬂd ggﬁﬁ PENT ‘Fgaﬂét§8é§ i&gﬁ %%gg

order s prezedusaidedtifichtiondDui2®1i’s used to approve their execution,

assi gnment and then tracking Corresponding to Fig.3 of the invention of

the prior application, Fi 11 shoms an el ectroni c performnce support
syst em &bapytoek/ n@soar@ﬁSenm%‘r% wieft aofundiionpte ANy disath g esebnep riodul e

el grr}ent cdfﬁpﬂ'éft@CinQ@rllﬁo'i‘? ?ﬁh}églt@rrr]@ﬁfr%ﬁémoﬁ?k@@ Rr ﬁﬁd&ﬁietﬂalﬁ\é@nﬁﬂo@i‘amgh:j All

nodaul e cor enen 0 e nman enen a ectl,l ogn em an

oot © s fling eR gt PRl R et kel el i B cegecmd e
nodul e mmiptained.i | Yespured requaseéplcani b assovphted wiheredpastive gobs to ensure
el ect 1 opl.6uhASeOLECPWAER! ortBF YRR S il ShERNEAMF LALET A0td WBrUhbied a

supporte t.ask er procedure unent's accessible fromrenote
user con‘;‘é(tt@r@S“q dhonly %n?‘l;ﬁs§aryt’ﬁ@mﬁﬁdﬁllésé‘lﬁlﬁpri ses several sub-elenents
on the host server and several renote sub-elenents that run on the user

oMUt of TG el SRS 108 Y etk 3a0P or® ThY vk REbHISE o prion
application, the function that allows users to set up a complete inventory
management system linked to maintenance programs is specifically a function to,
for example in regular maintenance of a copy machine where an electrostatic drum
or a fixing device should be exchanged upon regular inspection after it is used for a
certain period of time, given that a maintenance schedule of the client’s printer is
input in the maintenance programs, allow the maintenance programs to
automatically order through the inventory management system necessary parts for
a client’s printer prior to regular inspections and ensure that the exchangeable parts

are delivered by the inspection day. The resource requests involve an electrostatic
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devel oper nodul e 302, a repository 303, and a usage nonitor nodule 304. The
sub-elenents that run on the client side include a repository viewer nodul e
305. The admi nistrator nodule 301 is used to admi ni strate users, devices,
and perm ssions. This nodule is used to disclose the current content to the
repository and send update to renote user devices where applicable. The
nodul e al so i s used when systemusers and their perm ssions are

est abl i dh&ghs ok 2 fxibedickiatia this dxenpleesent invention based on the invention
of the prior application, the adm nistrator nodule 301 is specifically a
nodul e to register the nanme, password, and nobile conmputer identifier for
rempte The Bequenmywindeno2@! is arsedstoestablishch deisteriarselinsndetionasctiedwle

:gqueftetﬁfghgﬁdﬁpgﬁﬁdle ﬁl‘aml_t%ﬁﬁnéf glﬁgérréﬁéér‘rl) éwflgp'%h% &gﬁ%&euﬁag{ tgfeo%és%t@
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access! BP0, nTlAndPUR PBIIRE s SURRRILSiRofifEb] on. Lo create

el ectroni ¢ procedures roper SWithin the topic
outline, identify the reqU|red steps, and |dent|fy/I|nk all proper support

n'a][ e[ | Sln é[ﬁb&iﬂﬂé‘h't%dﬂ‘ﬁthé’lﬁ?bséﬁtt %V&ttﬁﬁl![ %ﬁ%&%ﬁ%ﬁ?rhﬂwé?ﬁoh hef fﬁh@pp@(ﬁd any
rel ate ni.n nd. characteri s cont i o the ste

bl udeab by PECRERT ek 4FF i PReBr ghitecMorEhs Bon 6% shbiihe

advi ce, tlmedd'oarc leptrostat dmspébat bas pmba@xchangedmfum areentgimperiod optiement

I nventi Hﬂca{%ﬁscﬁ’dd rfl?clh \éej%'v Bnff3000EmAR ?Jr‘%l Hjegﬁﬁatr' 5"%4%5’ % HEYEEOPET

nodul e 302 peC| as a unctlon to, sassenb I nspecti on
wor k of 2&° turblne el ectronically input a work procedure required for
t he di sassenbly and inspection work step by step using an screen image per

uni t VoK, v%‘ﬁ‘f; 10 m}qg Gnb& %eﬁéég 5 1u§r fun %%Sto"fau%@ve !’% WDEPeC‘%Q q to
electronlc r e afed” o AaL hat eces rocedure,
such asm@niar magingénet wotkoeidaransThe QZYOI‘HMQDdb]@ ﬁuewboe creﬂmﬁsctthemcept

referr e&étoaﬂ%ofmnb@m BeNWHtAIbd ByVideR dridbss. t OWs R VdBEs reB0MeREbOT der
by ani mati o a |I%t of ,exchang g arts that myst bghéﬁghan ed as

appropr?%PEﬁﬂgrﬂhd”Fﬁﬁ]PHSBEéFPﬁﬁa ‘Ent P ePOIPERIY 100 & 63
cur r ent rdgubaarmgaimtenantet abfesened, reaie&tgenlcy et @tke reguest§ o pmathe mutddme of

repost {aeaanial il SRl Ao BB Rl ruRKBRCRULER FLbAAY A0 fegdggessed by

|mages cunents, e repository 1s I rec
client B8feoxEaciver ae p@n@mnpbrmm%m asdr mamuenaéﬁ«bowﬂwﬁht C@‘mefe Heork

present oﬂd@Y@%'eﬁrhﬂiﬁﬁﬁéﬂ om‘}hb endde '&ﬂé&éhpiforﬁshﬁieﬁhh@ﬁoﬁ@@ bré?a%é lspSbendicshown
inFig.6 .afi ositions referred to,f remvin housi and

2" Qoo AR ShoqpRGar HESPRIHH gy HETer OB SEPl s agt AT

st or ed omderhere epmsed,othe 808ubsf ist heed to spprorphesr exeldatlen, beignoreiat and
procedqﬂ@angﬂﬁﬁg;ion for respective work procedure IDs is stored in the
repository no 303.

Corresponding to Fig.3 of the invention of the prior application, Fig.11 shows an
electronic performance support system comprising a preferred embodiment of the
procedure management module element mounted on the server computer of the
present invention. This module is a core element of the management and
inspection system and the most important means to support remote maintenance or
inspection users. The module is primarily aimed at replacing complex paper-based
or electronic-based technical documents with electronic interactive multimedia
supported task/work order procedure based documents accessible from remote user
computers. To achieve this, the module comprises several sub-elements on the host
server and several remote sub-elements that run on the user computer. The
sub-elements that run on the host server include an administrator module 301, a
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The usage nonitor nodule 304 is used to nonitor the usage of the
systenirepository by client viewer software. Monitoring is intended to
support the nanager or supervisor functions. This is used not only to

mai ntain statistics of the usage of client users, but also to review and
transfer any remarks, comrents, or updates fromclients. In enbodinents of
the present invention based on the invention of the prior application, in
addi t i odeteoperf undhil®B0Rp ar eposidoty 883, ahdraratign maeiittr msdtilee304.nEBhevhen
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modul e BaeRaRSY Thhs RS 1 EREALLREE RSSO SR (Al S NE

el ect ronhd spadﬁmdlanmb@r@uprMersiesIu@mem applicableon dihegmodbiel Ase tnmpstder
sub- el eqmahsybhith Wderdhul CRAE i lehe IBEHiEHERS that communicates wi th

the host server via an Inter 6 and i s USe y mai nt enance/i nspecti on
users during the work order execution support. This nodul e converts an
actual Wordmbsdiatents o the ﬂ'téséntcﬁ)miuﬂtﬁfn baséh dmtthé aﬁivbmoho@f @hetmor

robi e §5iHion, 15 TRl S AR ARyl S0t S8 o ASELNS %, BPGTLIYE SRERy

necessa?k}p or conp i hKi ng
t o i magBsmeypassovordoand ; m(dnlet@mmt@audemﬁ;en far reme@suﬂmngwawemoﬁ vpe) and

can be gonpadtendideeRitle WREHISa Ferd x%ﬁﬁéﬁl ﬁrr@rgg@clﬁé coRt&ItARCRStaiAlY S

el ement .al so sup Forts t efunctlon% ﬁﬂggf-ff return a result report
of the (HOPKk28PHFe RePtH Oh%éfe%‘é?%ﬁ apdLeEy Oorrespondl ng to Fig.4 of
the invention of the prior application, F| g. 12 shows a form nmanagenent
system t r e di unt ed
on the E@?v%éﬂ(ﬁ@e? ﬂ)ﬁgfe 202 Rt il <8, S ORTITIRRER, IR
NELIgH

syst em &b &P cEeAE 198 ecslrt /tppiciputhnecomnp deld table of dats et

system éﬁﬁldyli'ﬂg e:hﬁl:hééé@bﬁ‘lgpﬁﬂéfsl%dmﬁﬂﬁe e dr ﬁ)bﬂhfé%uﬁﬁirﬁ@ﬁlﬁe flie:tion to
Cor’rput er | Nt enance stem n g?(i@l ect,roni c pe I nan

d t
Syst em F1EAPS SltRUNG poedies F § 8% i nDEIPes B L, 2RE SPRIS or
i nspect owtlindatidersnly theeraptipad s’cﬂpsdandnmlﬂnufyMnkr:dl gerdpembwerbrt anaterial.

requir e@hgvmuﬁﬁ{] s%gaﬂbfahhemw%f ﬁée@ss%x§tf8mhé s@p @aﬁo e{tga Sardings

supervi sory authorities, “or ot |nterested part J or ms general | y
requi r eaRthhArasteEstas CORtingaRt te thet steBe eskhe link F’E"dH ‘?Sedekaﬁe‘i tfechnical

comput eMal@dalﬁﬂiafgtraﬁﬁDparis)lﬁs'ftgrﬁealmic@l bt Midedddifs) aA I8 SpetiPAPointsy St em
These forms may require pre-determned formats including text, input boxes,

tabl e data, and i nages.
In embodiments of the present invention based on the invention of the prior

application, the developer module 302 specifically has a function to, in disassembly
and inspection work of a gas turbine, electronically input a work procedure required
for the disassembly and inspection work step by step using an screen image per unit
work, and link the respective screen images of the work procedure to electronic
related information that becomes necessary at each procedure, such as drawings of
bolts positions that must be removed, which are referred to for removing a housing,
a video file to show the removing order by animation, and a list of exchangeable
parts that must be exchanged as appropriate during the inspection work.

The repository module 303 is a current library or a database of related reference
information. The repository contains technical material, procedures, circuit
diagrams, images, documents, video, and sound. The repository is directly accessed
by client software or exported for remote users.
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The conputerized mai ntenance system has standard forns for assigning work
orders and collecting data. Users often collect additional information and
fill in an additional formduring the inspection and rmai nt enance worKk.
These things are not ensured in standard el ectronic perfornmance support
systens. The el ectronic performance support system provi des conprehensive

j ob guidance, but is not linked to a particular work order. The form
managenent systemis used to create client-based el ectronic and paper forns
that are.n o) t tio r n
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created as follows. An asset nunber, af asset nane, an inspection/record
wor ker, and for the exanple of a windm || above, the positions and numnber
of bolts to be checked, location, nunerical criteria to determ ne whether
the bolt is |oosened are provided on a formas character strings.



Spaces can be provided to record actual check results. For these spaces, in
order to facilitate electronic input, a list of nunbers to be input is
previ ously given, whereby a character string (a place or a nunber) to be

i nput is selected using a pointer without typing on the key-board. Tags or
identifiers can be assigned to all the spaces so as to associate the paces
with cells, whereby the input data is certainly stored in a specific cel
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a meani 5;;9% g(lh tIO?lr Hotﬁe? %trﬁs'se 0 1fn% Hgge':c@é @ﬂhg& 1€‘nt%t Qﬁ&wef@ﬂgﬂenﬁ%rs to

I ncl ude fancefment tertz
directly input on the form or to collect 1nformat1on through steps within the

electronic performance support system and to store a completed form when all the

steps are over.

In embodiments of the present invention based on the invention of the prior
application, specifically, for example in the course of the ten-step regular inspection
procedure of a windmill where each part of the windmill has to be checked for
loosened bolts, the form management module is launched to display an electronic
form through the loosened bolts check procedure screen. Then, a remote user
checks the bolts of each part listed in the electronic form and records whether or not
they are loosened or how many of them are loosened. At another work step, an
instruction is given to lubricate parts and input of the record of lubricated parts is
urged. Finally, when the entire procedure is completed, the forms required to be
filled in for this procedure are all filled in. Consequently, the forms can be stored
as completed forms that can be designated as the work is completed.

In order to automatically integrate forms into the maintenance or inspection process,
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system or el ectronic performance support systemfor supporting the function
to create a user-defined data input conbined with work orders and/ or
procedure steps later. Corresponding to Fig.5 of the invention of the prior
application, Fig.13 shows a form managenent system el enent having a

conbi ned el ectroni c performance support systeniform nmanagenent system
(client). The el ectronic performance support system host server and form
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present "I nvention PHVER e prior application,
specifically, in the exanple of the windm |l above where one procedure

conpri s@fe I{AMRArat@PRoalRk aomws@df&r M&hsbq@s%@@%dbﬁéﬁﬁlslsﬂﬁ@ecmh@m and
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The di spatcher manager nodule 602 is used to supervise sessions within the
vi deo nessaging system A session is initiated when either a client renote
user or a host expert user attenpts to use the video nessagi nhg system
Typically, when a renote user, or a worker, needs support, the dispatcher
manager nodul e can be used to route the renote user to a desired subject
matter expert. Conversely, an expert user can initiate a session to provide
f eedbacRptcesacarehetpeovided .to Theordadtialgcloak weults. | Roethdserspacesinedder
unmanneg, MYG¢ard HREfrofiftNid P?fhsﬁ o?pﬁﬁfnfbbfs (EQrEbecfﬁ}Bl?ﬂqiéj §§HOQ§1 Agiven,
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renote ys@f iCkicebl 1803 XNV (IgendDMAHElY BpediideRoRAC KRS haby BaNduittids.
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with the stream ng video either by sound or by text nessagi ng._ Furthernore,
the vi débeifmageepesitonyemedtlin dad 14ithe camrrittalibrayy qrndmba%ﬁmgﬂbltﬂwnforahy
sessi ontdisplata@dished allapeokpldted FsrmPpreentdd ABH fitkA%t) on the video as a
visual cue (sign). Different colors are used so determ ne who is doing the
annotation. Video nmay be captured with or without annotation information
for fil ®he formatidatintegrationidedyleatid issan intarfaekior soHegting andfviewma/ptieo
stream flyANYnlli fifm 35?%%%?1?%;%%]ﬁn&%@tteeaie&sveggw%ooﬁ%%v@s Gl ent

is desig-ned tqQ be use y } ser on a not e Vi ce, is Interface
is desi@‘h]é‘éPf%’l%‘@’ Iglil%ﬁng@r@hg’mgg qc%&@&df‘)&mﬁt wi t hout cunbersone
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client 604 is simlar to that i by. t he renot i ept th.one .

except | DiFTeTOT haemoe plentolm %tab%oqch¥lpp4¥¢ew madiale 4995 o Lhigcliengayil

st at i onpreishrt exqpdscted forantto wehlotd@semy ehdtuhdve tadt caexbilifihef online fimcet of | |
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streamng video or “a snapshot currently being reviewed. Another optional

wi ndow iRrmat ginshpeapentadr gonth%@gm srensge et paatesn osh farrayiew iasd ewpyt.
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Anot her %qﬁaifB%IdWEQISWW |a|d33?3%%‘g{*§‘ flfjﬁlé‘ ‘Eﬁlrc e nsl?lﬁ)?l%pblF'der fromthe

conput eri zed mai nt enance system and el ectroni ¢ performance support system

procedupf aNshdskSRtd %ffO{}{gR&,k%ntﬁH{v%ﬁﬁBﬁﬂgéé& 0 Fh ihvRhtibh Sof 'E‘H@_”g%%z of

the prior applicatiop, .Fig.: .shows a video nessagl ng system provi W th
a poi nt3RRIGHIORY SE‘?qlﬁ‘FﬁlE’eé‘hﬁﬂ?ﬁ'flelatdia% .mwfgt@yughmra%ezﬁiw AEERg; 8 ig.
14 and lstiskliefosm ferhphite Wi dollezbdl €o Ghe eBtmantnagespe mhodulle ivst Ry eer

initiated asession,. the directo erver.  provi des | Lnt ernet Pr ot gcol)
|t or it aned SO BT iehen Pehifes i, bl Bl et inp S LR e ar et o
701, t hHosmpoasagémphty modplovdmetemdientr anthstored m Fheg datibasevs mpahtrequeste

remot e @hd £X05htmGhh&Hhend ARALId LSS, BAANENNtIE YoPeP ilFRsadiner & yeirem
server each other's i1dentifjer IP intformation that iIs necessary for

i dent i fRasRg fermienniate Shrachin tha ar»%anédﬂﬁﬂﬁ%%pp&%eﬁwba%@erme%e

i nf or maiki DMeaaimgfal fHorid antlgoesertfbr ahddrstahediviedeo nessagi ng system server,
whi ch del ays the conmmuni cation. Conversely, inFig.15, all the information
conmmuni cati on does not go through the video nmessagi ng system server and
i nf or meAnetheexembodianént puclidesreenhancemgmtt be thier eempubemiaad gaaindenyae
between the renote client 603 and the expert client 604 after the renote
client and expert client are provided%ﬁtrleach other's I P information by
t he vi deo nessagi ng server. Conpared with Fig. 14, the comrunication del ay
is reduced for not going through the video nessagi ng system host server,
whi ch i nproves comuni cati on performance. For reference, IPis an
identifier for uniquely identifying on conputer networks a conputer, nore
precisely an individual network interface device provided in the conputer,
connected to the networks. OQther identifiers for uniquely identifying
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Corresponding to Fig.8 of the invention of the prior application, Fig.1l6
shows a preferred enbodi nent of the user interface fromthe conputerized
mai nt enance systemto the el ectronic performance support system A prinmary
function of the conputerized mai ntenance system software is to generate
work orders. Wbrk orders are used to define a specific/standard job to be
executed on a specific asset (for exanple, oil exchange of a designated
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downl oads h| wor ks ay fro hast co s wth the job
e 105 Bp ol PRy Sh 3R e iR etk v Sebhitsif

t hat ar eordpuipemid swrk stedscandbd re@gd fhrmtifhr bogened heltoinspestidn shi a mcoral

wor ker, foCrﬁP f&eldtﬁﬁégxﬁsﬁPTﬂHﬁg %%GEQ%E'OIW bR LelenigNge éé%oh&est\éﬁr Khese two

|nstruc ons Corr onding to Fig
the inv F}Soﬁr%fStP'FF‘gldﬂPl @}eg :Tg%{t‘qs&)tﬁ %)Itfi t&"? }1§{< pHuaLent PE\RBﬁaF}{e to

show a pf@béﬁfeednarﬁ)sthprsrelahdoﬁwd fermatiestaed i tis &@;@s@mmut’ﬁhe zethbined

t
E?' n e”&%ﬁ&oﬁ%sbgf?ahﬂaflbe sﬁpgg} gétgggﬁ)i[f%lo t n@ﬂ'%n?e"iﬁpgisttegy %l erqtgn%g'\é\%hé n
syst em comp wierizeH emaintsuanes ﬁﬁ@tenﬁfqmemme@wctmstme (clieat) @anr%@e%% t he

wor k or @eth thesk tRlpieddLot ffbrngti6a! ok PRbddduié, aénc!‘@% BFE8 ini thet Iigkdd St
in step 902 r Iaunch#§ t he el ectrgnl C, performn

support system
¥ om ¢ WER0G Y APF ZUPLHAE PEHEHCARSS SERPD Y B Sorver 40Adyr B RanBERIGHE |
step 90afsté'md1asteemeun| c performance support system software is opened or
| oaded in step 904. Finally, a proper work instruction in the repository of
the el ectronic perfor mance support stemis |launched in ste
Cor r espbhelidaée escinge modyle 40k 15 ﬁ@@ivnt? sressnt ahlethsr mﬂecéﬂsbda%aﬁq bhe datag. 18
I's a prgésite module 404 of the host form management system. All the data is in the

XML format. As presented, the collected data is combined with a form template by

the data integrate module for review, approval, output, and archiving.

Corresponding to Fig.6 of the invention of the prior application, Fig.14 shows a video
messaging system to provide real-time online support to the field worker. The video
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flomchart to show anot her enbodi nent of the interface fromthe conputerized
mai nt enance systemto the el ectronic performance support system A work
order lists is provided in the electronic performnce support system The
interface exists between the electronic performance support system and
conput eri zed nmai ntenance system Wrk order list data is extracted in rea
time, on denmand, or in a schedul ed batch node in step 1001. The work order
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Wt hin P ¢ gn dPﬁV%?Etu%ﬁ 1g8E f éan access the work order list (the
step 1002). The user selects a particular work order in the list in step
1003. T u S e e S S
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oo ap ikt WAL BRAANE Teddbatl Gy photd fdel (AR By (AF

1202 (whGceH @brerféepoad@aneerh@r upsnaﬁnqdh@mdmnzﬁrwroran Heapestop apqmﬁc
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applicati rogess flomchart ich shows the interface from
the of cuttpBartion. FrsThuied SRty & Shipls TSRl TERFHg e bt Bn as
descri bestabhshet én eheevitleo En@sa@ngTbmsteineduatownkt gllow oherslicetaypmanagsy st em
sof t war e €, .
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defineduﬁﬁspart of an electronic performance support system devel opnent
nodul e and tagged with approprlate unlque dat a napplng tags of the form
manage t he el ectronr ce Su ort
oyor om Ponghh sridice Bt Elrasitre Wan Telbe Bucimiter fthe SHBBE ESnther o
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elect nce support system for exanple tes are nmde
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nmanagenintead ¥ihe Wilo ot tvid ek eLdih @ BY Ste AL 1EAETANBE vJSH RBLELAS sESBm
preview the fornms prior to subm ssion (the step 1304). Corresponding to
Fig. 14 of the invention of the prior Zpplication, Fig.22 is a process
flowchart to show the interface fromthe conputerized nai ntenance systemto
t he form managenent system as described wth reference to Fig.20. The
conput eri zed mai nt enance system can be enhanced to collect inspection and
mai nt enance data necessary for the work order (the step 1401). These
collection points are forned as part of the set up function of the
conputerrzed narntenance systenrand tagged mnth approprrate and unrque dat a
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Corresponding to Fig. 15 of the invention of the prior application, Fig.23
is a process flowhart to show the interface 1201 from ot her proper
software to the form nmanagenent system as described with reference to

Fi g.20. Anot her software nodul e can be used for collecting inspection and
mai nt enance data necessary for the work order (the step 1501). Collection
points will be formed as part of the set up function of the software and
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Corresponding to Fig.19 of the invention of the prior application, Fig.27
shows a preferred enbodi nent of the interface fromthe video nessagi ng
systemto the electronic performance support system A session is opened
using identified procedure/step information in step 1901. Once
participating in a session, other video nessaging systemusers should be
able to launch the el ectronic performance support system session (the step
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specific set of procedural instructions for generic job descriptions. The instructions

are independent of assets (for example, the electronic performance support system
may provide particular steps to exchange oil of a particular type of vehicles). When
the electronic performance support system software is launched, the user is
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managenent nodul e (a digital camera function). 1) The form managenent
nodul e client retrieves a recording formfromthe form agenent nodul e
server (for exanple a XML format forn); (2) The worker records his work by
i nputting nmeasurenments in the formthrough the form managenent nodul e
client; (3) In this case, photographs (wth comments/annotation) nust be
recorded along with data recording. Therefore, photographs are taken

t hr ough pregented wath hh leatir® BetHMNRYVFEPLocdB AP a0hilghlk to thédhséorment s are
added to the phot ographs taken; / The visual informtion nmanagenent

nmodul e client sends the photograph o th form nanagenent nodul e client; (6)
The f or Mothnadbesmtentmauiiche Ipréotapplisetiontand iphtbeagesgrtansention, these two

pre- det gpfAed 9stdrh9Se Afloddle doBpbMBd. In a preferred embodiment, the user is
presented with a work orders list 801 generated for users and stored in the
computerized maintenance system 802. This list at least provides the primary
identification information for the work orders, such as work order identification,
asset identification 803, and a standard job number 804. From this list, the user
can launce the electronic performance support system software 805 and directly
proceeds to a proper job instruction 806 in the electronic performance support
system 807 for a particular work order in the list.

In embodiments of the present invention based on the invention of the prior
application, specifically, data exchange is performed between a first computer and a
second computer as shown in Fig.7. For example, the process management module
of the first computer schedules maintenance works to be performed on November 5,
2004 in which asset identification, time, worker, and work procedure identification
are specified for each job identification. Then, for example Taro Mitsubishi
launches the procedure management module on his mobile computer and downloads
his works on that day from the host computer. Works with the job IDs 101 and 106
are downloaded along with work instructions 201 and 203 that are designated to the
job IDs. In this way, Taro Mitsubishi, or a worker, can perform asset maintenance
with reference to the work instructions downloaded on his mobile computer.

Corresponding to Fig.9 of the invention of the prior application, Fig.17 is a process
flowchart to show a preferred embodiment of the interface from the computerized
maintenance system to the electronic performance support system shown in Fig.16.
A work order list is provided in the computerized maintenance system. Within the
computerized maintenance system, the user can access the work order list 901.
The user selects a particular work order in the list in step 902. The user launches
the electronic performance support system from the computerized maintenance
system by pressing a key or a button in step 903. The electronic performance
support system software is opened or loaded in step 904. Finally, a proper work
instruction in the repository of the electronic performance support system is

launched in step 905.

Corresponding to Fig.10 of the invention of the prior application, Fig.18 is a process
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(1) The worker transfers data to the form managenent nodul e server fromthe
form managenent nodule client after the certain formis filled in with

val ues; and (8) The form nmanagenent nodul e server stores the received data
in a record database. Acquiring assistance fromexpert staff nenbers about
t he procedure using the video conmunication function of the visual

I nformati on managenent nodul e during the recording through the form
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and proceeds to a proper procedural mstruction in the repository of the electronic

performance support system (the step 1004).

Corresponding to Fig.11 of the invention of the prior application, Fig.19 is a process
flowchart which shows another embodiment of the interface from the computerized
maintenance system to the electronic performance support system. A work order
lists are provided in the third software. The interface exists between the third
software and the computerized maintenance system. Work order list data is
extracted in real time, on demand, or in a scheduled batch mode and is loaded into
the memory or database of the third software (the step 1001). Within the third
software, the user can access the work order list (the step 1002). The user selects a
particular work order in the list in step 1003. The user executes the electronic
performance support system start function stored in the software in step 1104.
Then, the user can open or launch the electronic performance support system
software in step 1105. Finally, the user can proceed to a proper work instruction in

the repository of the electronic performance support system in step 1106.

Corresponding to Fig.12 of the invention of the prior application, Fig.20 is a system
configuration to show the interface between the computerized maintenance system,
form management system, and other software and the form management system.
As described above, neither the computerized maintenance system nor the electronic
performance support system software readily supports specific work orders or
inspection data collection and pre-determined form output required by user
organizations of the system, regulatory agencies, or supervisory authorities. This
deficiency is addressed by integrating form templates with data where a
sub-element of the form management system is used to utilizes collected data to
output a completed form in a proper format, as shown in Fig.22 for the computerized
maintenance system (which corresponds to Fig.14 of the invention of the prior art
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Wth the basic system configuration above, the present invention achieves
the followi ng basic functions and has commercial, applications. Mintenance
support function The nai nt enance support function includes four major
functions, a work instruction related function, a work support function, a
work result record/report witing function, and a work result secondary
usage function. The work instruction related function assigns part or al
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the ass@brresponding to Fig.14 of the invention of the prior application, Fig.22 is a process
flowchart to show the interface from the computerized maintenance system to the
form management system as described with reference to Fig.20. The computerized
maintenance system can be enhanced to collect inspection and maintenance data
necessary for the work order (the step 1401). These collection points are formed as
part of the set up function of the computerized maintenance system and tagged with
appropriate and unique data mapping tags of the form management system. Upon
collection, the computerized maintenance system is enhanced to export collected
data into a proper XML memory format (the step 1402), which is exported or made
available for use in the form management system (the step 1403). For further
enhancement of the computerized maintenance system, for example, XML templates
are made available to the computerized maintenance system from the form
management system so that the computerized maintenance system users can
preview the forms prior to submit (the step 1304).

Corresponding to Fig.15 of the invention of the prior application, Fig.23 is a process
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conditions to be maintai ned/safety controlled, provide a nean to view the
conpl eted nmai ntenance/ safety control work results, and display the
information in a desired order, and a function to output paper-based
printed matters as report for in-house or client approval in any required
form Printed information includes, besides characters/nunbers information,
other printable information that is recorded during the work, such as stil
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1603. The data and template are merged to produce a completed form in step 1604.

Corresponding to Fig.17 of the invention of the prior application, Fig.25 shows a
preferred embodiment of the interface from the computerized maintenance system
to the video messaging system. A major shortcoming of the video messaging system
software is to have no session-related supporting information other than that of who
the participants are when a session is started. It is significantly efficient for the
computerized maintenance system or electronic performance support system status
information to be made available to the session when a session is started. The
video messaging system session is launched in the computerized management
system software in step 1701. When launched, the session is initiated using the
current user information and current work order information transferred to the
video messaging system (the step 1702). This includes asset identification
information and job identification information. The information can be used by the
video messaging system dispatcher (either an individual or rules) for inviting all
proper parties to the session and is available for complete review upon joining a
session. The user launches the video messaging system by de-selecting a button or
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step screen. Finally, the contents version control function stores all the
creation tine/corrector's identifiers for the created work procedure and
related i nformation. Wien the information is changed even of only slightly,
the tine/corrector's identifier/changed contents are all recorded. User
control. function The user control function includes two major functions, a
user registration function and. an authorization function. The user
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this way, multiple parties can view the same data/reference material.

Corresponding to Fig.19 of the invention of the prior application, Fig.27 shows a
preferred embodiment of the interface from the video messaging system to the
electronic performance support system. A session is opened using identified
procedure/step information in step 1901. Once participating in a session, other
video messaging system users should be able to launch the electronic performance
support system session (the step 1902) and use the electronic performance support
system to directly proceeds to a proper procedure and step (the step 1903). In this
way, multiple parties can view the same data/reference material.

Fig.8 specifically shows the above functions of the present invention in their
relationships in conjunction with the host computer and mobile computer based on
the invention of the priority application. It is assumed by way of example that a
remote client 1 of the visual information management module performs safety
control work of a water supply pump at a site and two remote clients (expert staff
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control right allows for new registration / contents change / cancellation
del etion of registered users of the present system Wth the specific
functi ons above, the present ven ion has the followi ng efficacy in
enbodi i nents thereof. Inproved mai ntenance work performance and quality For
exanpl e, mai ntenance/ safety- control workers can pronptly view the | atest
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th% system of sent invention al th bj gctlo he

dent 1 RaYF s SRR e ot BE o regb M | agade iRt gupapRy 5 thé Cvidtal
information management module remote client 1. Therefore, they can view on
their screens the same procedure that the visual information management module
remote client 1 is working on. Through the communication among the visual
information management module remote clients 1, 2, and 3, they can discuss while
viewing the same procedure management module screen, whereby the work support
information can be precisely conveyed. There may be multiple visual information
management module remote clients 1 who need work support in a similar procedure.
There may also be multiple visual information management module remote clients 2

and 3 (expert staff members) who support work.

Fig.9 shows the mutual interface and information exchange when the maintenance
or inspection system of the present invention comprises the visual information
management module and the form management module.

First, the procedure of recording through the form management module is described,
where video, capturing still images/sound are captured through the visual
information management module and recorded in certain forms in the form
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vi deo conmuni cation, and the two-way annotation function for stiff inmages,
which are offered by the nobile conputer of the worker. Even if the field
wor ker does not have the know edge of focusing points for conprehending the
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wor ks. 48& ion, the user mnistrate function stri ct dm ni strates
the sys®énihecioryy gﬁ@nwrﬁ%&/éﬂ? dylee parvier ophoree FofiedY dd’éfiam EhH&ARIthg
t he skiddtabas®f workers in a short termand the skilled worker equival ent
work quality of unskilled worker Inprovenent in field work efficiency and
qual ity of maintenance work | argely depends on | ong-term experiences of
skill edAwgJik'm§amistalnee Iﬁrdm&b(pkrtosmalﬁﬁ)metrdmd about likenprdceablirtiviag lthe vadeo
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member for opinions about filling the form (for example, maintenance for corrosion
and cracks of a bridge);
(10) The visual management module client is launched through the form
management module client;
(11) The visual information management module client that receives the request
registers its own IP address to the visual information management module server;
(12) According to the above (11), the IP address of an expert staff member who has
already logged in (who has registered and his name is on the directory) is received;
and
(13) The worker A and expert staff member B start video communication for
assistance in which the still images captured by the worker A may be shared by the

worker A and expert staff member B and annotated (written in) by both of them.

Industrial Applicability
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nunber of mai ntenance objects. However, their training does not catch up
with it and a sufficient nunber of personnel for an increasing nunber of
facilities are no avail able. The present system provides to workers the
procedures and linkage information to their related information, which are
used to be in the head of skilled worrkers and now are conputerized and
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essent | AMeHAL ?BH%Q nﬁég%‘go W@Eé’?ﬁ"etthﬁf“ rpp W FolR PEBTESS ¢t o
easi | y @osiimpleted by sy¢fireing to thectatdance wi th the scal e of an asset to be
supervi sed. The present invention provides a system configured by a proper
conbi nation of four managenment software nodul es rocess managenent

modul e, The p&rm‘ke&nnp@rtrﬁmmmlahwm works as&gabdmftge maetkems maHapesvedes to
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managenenhtabihfbepasiopr odtdilsceprovides a means to access to information electrically
stored in the mobile computer or stored in the server from the mobile computer
through various network infrastructures, whereby significantly reducing the load of
carrying a large amount of printed matters. In case the worker cannot obtain
information necessary for his work by accessing and viewing information electrically
stored or stored somewhere electrically reachable, the video communication function
which becomes available through various network infrastructures can be used to
send video, still images, or sound from the site to an experienced worker at a remote
headquarters design department or a remote support center. Further, still images
once captured can be freely annotated, whereby the part to be discussed through
communication is precisely conveyed. The identifier information of a work
procedure and drawings that the field worker is looking at is simultaneously sent to
the experiences worker. As soon as the video communication is initiated, the expert

staff member can share the same work procedure and drawings.

The work result record/report writing function provides a means to access the server

database where work conditions recorded through the work above and the asset
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managenent nodul e, a visual information managenent nodule, and a form
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The record/report form creation function designs an electronic data entry screen
image that is used when maintenance/safety control status has to be recorded
during the work procedure, and creates links between the screen image and
database so that information at different information input regions on the screen
image is stored in an appropriate database. This function can be used as a screen
image for information input during the work and as a function to edit a report

layout in making a printed report.

The related drawings/documents association function associates information, such
as the work procedure, electronic data entry screen images, drawings that may
become necessary in the work procedure, photographs, video, still images, sound,
animation, various manuals, and other external information viewing system, parts

control, resources order systems, and immediately retrieves them through the work
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t he host conputer is configured to be connected with a plurality of
conputers for worker via a comuni cation nedia, the host conputer is
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conput eusersavid esanke systeks cdverbé byathkqmeeentopat@npr edet er m ned date are
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are spethei edthorizsgsm jfobctidentinfitanitonized, tla drogimaraethenssor kertheogsei of o
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and worker identifier. The field overseer right allows for viewing of the screen
mmage to view the work progress report from the worker and for approving or
rejecting the reported work results and directing the redo of the work. The
contents creator can mainly create work procedures that are viewed by worker
during the work and associate the work procedures with record forms or the work
procedures with a variety of related information (drawings, various manuals, video,
still images). The contents creator also supervises the version of the created
contents. For the use on multiple servers, the contents creator right allows for the
use of a version control function to keep the latest version of contents on the servers
and all workers’ mobile computers. The contents creator receives and reviews
matters that workers discover at the site. In this way, the contents creator can

reflects the discoveries of the field workers on the contents. Finally, the system
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2. The process managenent system according to Claiml, wherein the host
conputer is further connected to a renpte client conputer for expert staff

menber, wherein the repository of the visual informtion managenent
nmodul e of .t he .hpst ..conput er has .stored therein the visual i.nformtjon.such
ns Vi de@UF T ER R HREE e vaReEinHAGEe hSTHERT: Hhrude hoene RHre sl o

i dent i fofosgissardduserstdfehs pppatt dysfeanmat i on, and st at us

information including the asset identification ID, the job identification
I D, and_the procedure identification ID are given to the renote client

conput eWitlbfhegpedific Sungtionreabere, thedresrntriaysnton|asntheciothouting efficacy in
confi gusgleodaRetiRaher) 0l Ving the received status information using the
visual i nformation nanagenent nodule to the host computer, sane screen as

the conputer for worker is displayed on the renote client conputer so as to
enabl e IaplovedppaiiteBintdeoekpeiforaiaict amhesliiyn renote | ocation. 3. The

P equs Breacaere cnareyr STARISHERL IR Vhikcan o Gy cow dPrdnlinEe
nodul e, ondee, woskigirocethwreraniorelaedagdoenationdul ¢heiandohilé compeeadeomanthe
ot a1 Yok siter; THEFELR S GROUL TR itk AN oF ot CRREDCAderr s m
managen@#desi fleepgl ewosk pr MNecgasarynanipgesing fior wmmediajehe mrepenteds deethe he
pr ocedukriiBNRATE Thinhiua! dgtratieh! | THEBRBHTRH Vil Bhfcaf® PR 8SEs of a
thick manual. Work records are directly electrically created at the side. This
eliminates the process that paper-based record forms are taken to the site, filled by
hand-writing, brought back to the office, and input to the administrative computer.
The overall work time is reduced. Furthermore, human errors, such as input error

to the computer from the paper, are prevented.

Workers can always perform the works based on the latest information. The
frequency of redo as a result of operation errors based on the use of paper-based
manuals, such as the use of old version manuals at the site compared with those at
the design department, is significantly reduced. This is primarily realized only
when the process management module/procedure management module and the form

management module are linked.

Quick reaction to accidental inconvenience and reduction in wasteful cost

Unlike regular inspections, when an asset to be maintained suddenly becomes out of
order, immediate recovery work is required. However, for example, a worker who
happens to be there does not have an enough skill and there is no sufficient
information, it takes a tremendous time to take a primary action. For example, the
field condition is investigated and the result is sent to the headquarters, where
skilled workers of the headquarters design department discuss and give directions
to the site. In other cases, a skilled worker who is capable of resolving the problem
is further sent where insufficient information exchange is concerned. Meantime,
the customer is increasingly frustrated since the time goes by fast without the
problem being resolved. On the contrary, the system of the present invention
allows the object to be identified and shared using video, still images photography,
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managenent / vi sual i nf or mat i onmanagenenti nt erf ace, t heprocess

managenent / pr ocedur e nmanagenent interface, and a visual information

managenent / f or m managenent interface, in which the interfaces all ow nutual

dat a exchange and activatiqgn. between the |inked nana?letgentagoftware ul es
bf

wi t hout VHEQCHEYTHBICAHOR, Apdsihestws i ags appedation ke FEAgBRHUV 8L each
ti (rjrel t hepe @ﬂfaf_zidgdﬂga ﬂmfoiila_g:ohngxwaiolﬁtth@mkemrlkven _ifI the fitled worlamdnagese OInt
noaul e 4SS C 1;qur to te ..data .r red. to Jd I.Nn a requlre
form £ o’ WL I RRAE? o RbGsitR AubPa oL 2PahteEnling Bt iwhobfuky hrithet
conpl et&dlleg whekenockmrgive him proper epomitiomsyand héle honntormnagerbend ndadul e
has st of; - her ej C e e ropl t
docunen%lglg?tté%gi rIeIg a’[(R(;ﬁ@{ég’c ?%12? g%,sltegél‘gé}y %Qk ngill?’klh% rf?tﬁge(ﬂjor upgdsl{%eﬁ?ﬁe
i nt er f aedule fengtanms Hanbgeedinkaedbde|the) gidegnearymuedcatéon sasudle informagion

and st %@ﬂa@%&‘éhﬁ: Qﬁ@)&ulﬁaéﬂa@b;& _11[%?& (};apgewagmecnichﬁohamm;émrcﬁgh rb&giuredto
xbor t obF BrieEsAd Bt drRBHAEnL St el HHES iReR (RS Sy JREGRES
managenghet fiohidwlogkeanchd e ovhetvailse | mitoskidiifubenoughite. reboveptloe @88blem can
managengifJge Ttl%) dpr%i)levl\ﬁr t(o %S icglgta?n PELASHE Sw TR FORTED tw StS Ll stance. Hence,
chances of dealing with prolonged communication or sending another worker are
significantly reduced. Quick response is realized and reduction in traveling cost
can be expected. This function is realized only when the visual information

management module and the procedure management module are linked.

Paperless and elimination of entry error/transcript error

Furthermore, all maintenance/safety control information is electronically recorded
and administrated directly from the site. This significantly reduces the volume of
printed matters, contributing the paperless. Errors in transcription from record

forms to computers can be eliminated.

Ensured transparency of works and prevention of data forge

For all work, the time mark is automatically recorded along with the worker
identifier in conjunction with the execution and recording of a work step. It is
obvious at a glance that who did what and when. This ensures the transparency of
works. In addition, the user administrate function strictly administrates the

system user right to prevent users from freely forging data.

Enhancing the skill up of workers in a short term and the skilled worker equivalent
work quality of unskilled worker

Improvement in field work efficiency and quality of maintenance work largely
depends on long-term experiences of skilled workers and technical know-how based
on them. Traditionally, a skilled worker attends and trains an inexperienced
worker for a long time through actual work for technical succession. However,
recently, skilled workers have been aging and retiring before their skill is fully
handed down. The number of skilled worker significantly is declining. On the

other hand, more maintenance workers are in demand because of an increasing
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equi pped with a host conputer including a process managenent nodule, a
procedure managenent nodul e, and a visual information managenent nodul e;
wherein the nodul es are |inked by and are capable of nutually comrunicating

and transferri data via roce ma ment/visual, information .. .
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i nstrucig@dchyak hﬁujsﬁﬁtécﬁgml hotc addteirtive, the scope of the present invention being
indicated by the appended claims rather than by the forgoing description. All
changes that come within the meaning and range of equivalency of the claims are

intended to be embraced therein.
Advantageous Effects of the invention

The present invention provides a system configured by a proper combination of four
management software modules, a process management module, a procedure
management module, a visual information management module, and a form
management module, essential functions for an asset maintenance or inspection
system, so as to easily configure a system in accordance with the scale of an asset to

be supervised.

The present invention provides a system configured by a proper combination of four
management software modules, a process management module, a procedure
management module, a visual information management module, and a form
management module, essential for an asset maintenance or inspection system, to
consolidate data exchange among the management software modules and achieve
interactive maintenance work between a host computer and a mobile computer for

the improved productivity and efficiency of maintenance work.

The present invention provides a system configured by a proper combination of four

management software modules, a process management module, a procedure
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the repository of the visual information managenent nodul e of the host
conputer has stored therein visual information such as draw ngs associ ated
with the Work procedure identification ID by usi ng t he process
managemnent stem of the above con t| on, when a Iur ty o
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in obtaining it. This eliminates the necessity of spending time to individually

inform all participants of the maintenance work status, improving productively.
Additionally, information on work history up to the present and matters and objects
on which an experts’ advice is required are precisely supplied to the host computer
and expert staff members, which improves the quality of the assistance.
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managenent nodul e, the visual information managenent nodul e, and a form
managenent nodul e, wherein the nodules are |inked by and are capabl e
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for worker via a communication medla the host computer is configured to instruct a

plurality of work procedures for a plurality of assets that are generated and
scheduled by the process management module and the procedure management
module as work orders for a plurality of the computers for worker, and a plurality of
the computers for worker are equipped with the procedure management module of
the computer for worker and retrieve work orders instructed from the host computer
to the computer for worker;

a repository of the process management module of the host computer has
stored therein process management information of task on an asset which is allotted
with unique job identification ID for a plurality of workers, the job identification ID
are uniquely assigned in the process management system, and an asset
identification of the task, a worker who performs the task, a work date, and a work
procedure identification ID is instructed for each job identification ID as the process
management information to a plurality of the computers for workers.

the repository of the procedure management module of the host computer
has stored therein the work procedure of the work procedure identification ID
instructed by the job identification ID;

the repository of the visual information management module of the host
computer has further stored therein visual information such as drawings associated
with the work procedure identification ID as support information;

in the host computer, maintenance works to be performed on a
predetermined date are scheduled by the process management module in which the
asset identification, the time, the worker, and the work procedure identification are

specified for each job identification ID, and when the worker logs into the computer
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for worker, the procedure management module of the computer for worker of the
worker is launched, the process management module and the procedure
management module launched in the host computer connected via the
communication media are used by the procedure management module of the
computer for worker and the work order on current date allotted with the job
identification ID of the worker is retrieved from the repository of the procedure
management module of the host computer to the procedure management module of
the computer for worker, and the list of assigned work orders are obtained; and

the host computer is configured so as to provide the visual information such
as drawings associated with the work procedure identification ID instructed by the
host computer to the computers for worker as the support information, by using the

function of the visual information management module.

2. The process management system according to Claim 1, wherein the host
computer is further connected to a remote client computer for expert staff member,

wherein the repository of the visual information management module of the
host computer has stored therein the visual information such as video clips,
animations, and images associated with the work procedure identification ID as the
support information, and

status information including the asset identification ID, the job identification
ID, and the procedure identification ID are given to the remote client computer for
expert staff member, and the remote client computer is configured so that, by giving
the received status information using the visual information management module to
the host computer, same screen as the computer for worker is displayed on the
remote client computer so as to enable work support by the expert staff member in

remote location.

3. The process management system according to Claim 1, wherein the host
computer is equipped with the process management module, the procedure
management module, the visual information management module, and a form
management module,

wherein the modules are linked by and are capable of mutually
communicating and transferring data via a process management/form management
interface, a procedure management/form management interface, the procedure
management/visual information management interface, the process
management/visual information management interface, the process

management/procedure management interface, and a visual information
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management/form management interface, in which the interfaces allow mutual
data exchange and activation between the linked management software modules
without navigating to a fresh start of the management software modules each time
they are needed during the maintenance work,

the form management module is configured to write data required to be
filled in to a required form to be created to the host computer after planned work
procedure is completed by the worker,

the repository of the form management module has stored therein recorded
and stored electronic formats of the forms of documents required to be created, and

by linking the modules with the interfaces, the form management module is
configured to use the recorded and stored electronic formats and automatically
reproduced existing paper-based forms with data filled in, by combining collected
data or data exported or extracted from the process management module, the

procedure management module, and the visual information module.

4, A process management method of work using a process management system
equipped with a host computer including a process management module, a
procedure management module, and a visual information management module;

wherein the modules are linked by and are capable of mutually
communicating and transferring data via a process management/visual information
management interface, a procedure management/visual information management
interface, and a process management/procedure management interface, in which the
interfaces allow mutual data exchange and activation between linked management
software modules without navigating to a fresh start of the management software
modules each time they are needed during a maintenance work;

the host computer is configured to be connected with a plurality of computers
for worker via a communication media;

a repository of the process management module of the host computer has
stored therein process management information of task on an asset which is allotted
with unique job identification ID for a plurality of workers, the job identification ID
is uniquely assigned in the process management system, and an asset identification
of the task, a worker who performs the task, a work date, and a work procedure
identification ID are instructed for each job identification ID as the process
management information to a plurality of the computers for worker and the
computer for worker is equipped with the procedure management module of the
computer for worker;

the repository of the procedure management module of the host computer
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has stored therein the work procedure of the work procedure identification ID
instructed by the job identification ID;

the repository of the visual information management module of the host
computer has stored therein visual information such as drawings associated with
the work procedure identification ID;

by using the process management system of the above configuration, when a
plurality of work procedure for a plurality of assets are generated and scheduled by
the process management module and the procedure management module of the host
computer as work orders for a plurality of the computers for worker, the generated
and scheduled work order is instructed; and

when the worker logs into the computer for worker connected to the host
computer, the procedure management module of the computer for worker of the
worker is launched, the process management module and the procedure
management module launched in the host computer connected via the
communication media are used by the procedure management module of the
computer for worker and the work order on current date which is associated with
the work procedure identification ID instructed by the job identification ID is
retrieved from the repository of the procedure management module of the host
computer, the list of assigned work orders are obtained, and the visual information
such as drawings associated with the work procedure identification ID is provided
from the host computer, by using the function of the visual information management

module of the host computer.

5. The process management method according to Claim 4, wherein the host
computer is further connected to a remote client computer for expert staff member,
wherein the repository of the visual information management module of the
host computer has stored therein the visual information such as video clips,
animations, and images associated with the work procedure identification ID, and
status information including the asset identification ID, the job identification
ID, and the procedure identification ID are given to the remote client computer for
expert staff member, and by giving the received status information using the visual
information management module to the host computer, same screen as the computer
for worker is displayed on the remote client computer so as to enable work support

by the expert staff member in remote location.

6. The process management method according to Claim 4, wherein the host

computer is equipped with the process management module, the procedure
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management module, the visual information management module, and a form
management module,

wherein the modules are linked by and are capable of mutually
communicating and transferring data via a process management/form management
interface, a procedure management/form management interface, the procedure
management/visual information management interface, the process
management/visual information management interface, the process
management/procedure management interface, and a visual information
management/form management interface, in which the interfaces allow mutual data
exchange and activation between the linked management software modules without
navigating to a fresh start of the management software modules each time they are
needed during the maintenance work,

the form management module is caused to write data required to be filled in
to a required form to be created to the host computer after planned work procedure
is completed by the worker,

the repository of the form management module has stored therein recorded
and stored electronic formats of the forms of documents required to be created, and

by linking the modules with the interfaces, the form management module is
caused to use the recorded and stored electronic formats and automatically
reproduce existing paper-based forms with data filled in, by combining collected data
or data exported or extracted from the process management module, the procedure

management module, and the visual information module.
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