10

15

20

25

30

1 AN OPERATOR TRAINING APPARATUS FOR A MANUFACTURING
ENVIRONMENT AND A METHOD OF USE THEREOF 5 FIELD OF THE
INVENTION The invention relates to a novel operator training apparatus for
training operators in a simulated manufacturing environment. 10
BACKGROUND OF THE INVENTION In a typical manufacturing plant, the
manufacturing process parameters are measured using field control devices.
These field control devices measure critical and non-critical 15 parameters

thrANHIBERA FRRUFRAINIY GrARRARMEHSFFO A MANBIALCIRINE o
of these fie[EhpgIIHONMERAS ANDUAMETHO DB BYETHPRESTS IS

important. It is imperative that operators of the manufacturing plant are
properly trained to identify and evoke proper recovery measures should field
control devices fail, or when parameters obtained from these devices indicate

Flggﬁlﬁjprm%lim\i,%“lﬁaﬁmufacturing process. 20 The present method

opted to frain operators involve the use of training simulators In a present
method, a trainer conducts the training by first demonstrating proper recovery

THEGARKESWRIEER (R ipdlateMtiaiRRY Eishal AR PRIAMSHRIY 3bEratds in a

.re(feiv(id from the field control devices in response to the recovery measures
sngpgbee ﬂ%%%%&%rbqg(?%%%m?ﬂy presented, for e.g. in a trend graph. The

trend graph generated by the trainer's demonstration would therefore reflect a
‘correct’ trend graph, or a reference trend graph from which a trainee's
B ﬁerformance is evaluated. This trend graph may be developed by the

ﬁ%’ﬂ? QESHFIVYENION the simulation model, 30or a few variables.

In a typical manufacturing plant, the manufacturing process parameters are measured
using field control devices. These field control devices measure critical and non-critical
parameters throughout the manufacturing process. Therefore, the monitoring and control
of these field control devices throughout the manufacturing process is important. It is
imperative that operators of the manufacturing plant are properly trained to identify and
evoke proper recovery measures should field control devices fail, or when parameters
obtained from these devices indicate an abnormality in the manufacturing process.

The present method adopted to train operators involve the use of training simulators

In a present method, a trainer conducts the training by first demonstrating proper
recovery measures whilst the trainer simulation is running. The parameter values
received from the field control devices in response to the recovery measures or
operations adopted are visually presented, for e.g. in a trend graph. The trend graph
generated by the trainer's demonstration would therefore reflect a ‘correct’ trend graph,
or a reference trend graph from which a trainee’s performance is evaluated. This trend
graph may be developed by the monitoring of a certain variable in the simulation model,

or a few variables.
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2 After the trainer has completed the demonstration, the trainees will begin

the same simulation model and emulate the responses previously

demonstrated. The form of the trainee's trend graph in comparison to that of

the trainer's trend graph would thereforg represent a trainee 's performance.

In other words, the degree of differential between a 5 trainer and trainee's

trend graph will reflect a trainee's performance. However, the performance of

the trainee can only be evaluated after the simulation has ended. This is not
Aftghdneriaiigs Aeeheomplssoviten 4o arstiAtigitoliih HRnensinyidipraitidhe same
sifmosgtide agaisl thaasnagheheesRPOResSsPasitolisBr dymbakiatber, Phsdmrer i the

unable.to do a real time comparison of a.trainee's trend graph with that of th
s L T R R el S S e ol Belre
repiageni e 20 3ecan (RIS reBrERs I THeee ipedathentietske orditesaria between a

trarmépqifelﬁ%&m@eglt t%?dm@@giattwm @@ﬂ&@ltﬁdg&%létb@%ﬂﬁ&*ngﬁn@?fﬂé}%ver, the
esen n vallaple means save 0Or |0 IStOrical trends, or to allo e .
S GTTRCE T T REr Qi B R B oD B B B g s
nadrenpr exftatiy dirastdbletdrapadatimig Spste s e tberpintisS etTit8GRByIBI®N module
ag%%&ré&?a%%ﬁ@@&&s‘é&ﬁé&@ﬂi@wbﬁ 5768148, US 6229536, US

3440 and CA 2189331. 20Figure 1 shows an example method performed
by a trainer. The trainer first configures the variable(s) to be monitored to
Fuaher sattesidegriapimalnied theiv siarsl thesicomptiosomotial irimes/arisdid¢thph with

e e S I e en

in §/th@6AR401a8dH4® RRABHSE tré Rargiesh B AESRIAK NEURIM SESRIAES gannot

beolRiat Phid1R gueseRWINvention to ameliorate one or all of the above problems.
3 SUMMARY OF THE INVENTION According to an aspect of the invention

there is provided an operator training apparatus
In the prior art, there are presently no available means to save or load historical trends,

or to allow the viewing and comparison of two or more trend graphs. The available
means are presently limited to real-time systems, as seen in US 4718025, US 5226118,
US 5257206, US 5440478, US 5768148, US 6229536, US 7023440 and CA 2189331.

Figure 1 shows an example method performed by a trainer. The trainer first configures
the variable(s) to be monitored to form a trend graph and then starts the simulation
model. The variables that are monitored are saved in real time to form the trend graph
as the simulation model. Once the simulation ends, the trainer then loads the historical
values o the variables that form the trend graph of the trainer’s response.

It is an object of the present invention to ameliorate one or all of the above problems.
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for a manufacturing environment including an instructor tool kit for the use of
a trainer, 5 said instructor tool kit further including a monitor module, an
evaluation module and a central controller, a plant simulation model to enact
the plant simulation for the manufacturing environment, at least one operator
console for the use of a trainee, a storage device to store a response of a
trainer and/ or a trainee. 10Preferably, the evaluation module further includes
a retrieving section to retrieve a response from a trainer and/ or a trainee,

SUMMARY aTiHE VENT lQ'ﬂompare a response from a trainer and a trainee.

Still preferably, the comparing section further includes a reference table, said
1 le includin rainer's r nse indi ror lin
Acrgg%%n %.ast.%g eec %fu t‘fj]e gngﬁtnﬁ?ne{hseree ? Or(?v(?de e(fr‘;jl tg e?at%r ?g‘lﬁlngealﬁparatus
response indicator from which a trainée's response may be compared. Tn'a

fosacoagsathstienenyireienenhingtisinghaaunsTuales et kb &Y dheessapfea trainer,

saREHISFLERR rRYORIF IRASE AL tEaiNBRitEH iNthaIS H alianafsaTrIade B a
section further includes an inpyt means to allow a trainer to.ian#t
‘a'/ﬁ ﬁﬁi; ﬁ or the

el SHBLAlRTo B eSO AN 19 vach G e S ataton
manefectibingtieevimpumerdant isaatdinie qureiatr. tomrstidrdos titmodraarit atheinee, a

st AHOR M LR THASS JRSHIES iR RO A5 gaiFR Labulate a score of a

trainee. 4 Still preferably, the scoring section compares the differential
between the baseline and trainee's response.  In a variation, the scoring
Preéatibiy furtbesvatiaies antaloidatiothencaoisdedabuiaitcanpaeetitmatsoetidant a

re%%ﬂ%e?rom a trainer and/ or a trainee, and a comparing section to compare a

response from a trainer and a trainee.
Still preferably, the comparing section further includes a reference table, said reference
table including a trainer’s response indicator or a baseline response indicator from which

a trainee’s response may be compared.

In a second embodiment, the evaluation module further includes a message section to

provide a message to a trainee during a simulation.

Preferably, the message section further includes an input means to allow a trainer to
input messages which may be displayed during a trainee simulation.

Still preferably, the input means is a dialogue box.

In a third embodiment, the evaluation module further includes a scoring section to

tabulate a score of a trainee.

Preferably, the scoring section compares the differential between the trainer and

trainee’s response.
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In a fourth embodiment, the evaluation module further includes an alerting
section. Preferably, the alerting section is in the form of a triggering means.
Still preferably, the triggering means triggers a display of a pre-determined
message during a trainee simulation. Preferably, the triggering means is
activated by a trainer. Preferably, the triggering means is activated when a
differential between the trainer and trainee's response indicator exceeds a
pre-determined limit. According to another aspect of the invention, there is
Stﬁ'r&fﬁ‘é%’é%m@fhéa%maﬁﬁﬁﬁ'@m%{ﬁ@@%ti?ﬁlHIH§V§MI%WﬁﬂTU@ﬁ@?§§Wga”d
traanebrsirgdpgride simulation program, conducting a trainer simulation,
demonstrating a proper recovery measure according to the simulation,

generating a response indicator in response to the simulation, storing the
Inrasyisiemdhamioing sentige idebier nslaaatganaimtieatoiesos doldardlgiee an

eViépingesdsisisyinganskdisplaying the trainer's response and comparing the
trainee's response with the 25trainer's response when the simulation is in

session In a second embodiment, the method further includes providing
Iniadowthiendlodiesyagte duehgtibe trathde feimhelatiolidds lanzafedirtp section.

embodiment, the method further includes alerting the trainer when the

response of the trainee does not result in a response indicator within an

Pr&fﬁf@ﬁ YREIARGEESBREIBE IR 1B 116 [P EROTREISRIDRESA SN order that the

present invention might be more fully understood, embodiments of the

S B PR S RS S e
dwﬁ@grﬁ&;alage simulation.

Preferably, the triggering means is activated by a trainer.

Preferably, the triggering means is activated when a differential between the trainer and
trainee’s response indicator exceeds a pre-determined limit.

According to another aspect of the invention, there is provided a method of training using
a training simulator including loading and running the simulation program, conducting a
trainer simulation, demonstrating a proper recovery measure according to the simulation,
generating a response indicator in response to the simulation, storing the response
indicator to a storage device, starting the simulation for at least one trainee, retrieving
and displaying the trainer’s response and comparing the trainee’s response with the

trainer’s response when the simulation is in session

In a second embodiment, the method further includes providing instructional messages

during the trainee simulation.

In a third embodiment, the method further includes providing a score according to a
response of the trainee.
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Figure 2 shows an apparatus of the present invention. 15 Figure 3 shows an
example illustration of a response indicator of the present invention. Figure
4A shows a first embodiment of the apparatus of the evaluation module.
20Figure 4B shows a second embodiment of the method of the evaluation
module. Figure 4C shows a dialogue box to be used in the present invention.
Figure 4D shows an example display on a trainee's consoled of the present
invention. 25 Figure 4E shows a third embodiment of the method of the

In eJiettiorembedimefigine AaetsviERSnipelHden alspiag drenddisgponsen the

relpdinsdoss Ofdheatreineioasthtieréinge. abrédgoreatndibares wifieidrdn acceptable
embodiment of the method of the present invention.  Figure 4H shows an

ran&e. . o : .

example display on a trainer's console of the score of a trainee 5during a
desired time period. Figure 5 shows a first embodiment of the method of the
present invention.

DESCRIPTION OF THE FIGURES

In order that the present invention might be more fully understood, embodiments of the
invention will be described, by way of example only, with reference to the accompanying
drawings, in which:

Figure 1 shows a method of training of the prior art.

Figure 2 shows an apparatus of the present invention.

Figure 3 shows an example illustration of a response indicator of the present invention.
Figure 4A shows a first embodiment of the apparatus of the evaluation module.

Figure 4B shows a second embodiment of the method of the evaluation module.

Figure 4C shows a dialogue box to be used in the present invention.

Figure 4D shows an example display on a trainee’s consoled of the present invention.

Figure 4E shows a third embodiment of the method of the evaluation module.

Figure 4F shows a comparison display of the response indicators of the trainer and the

trainee.
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Figure 6 shows a second embodiment of the method of the present invention.
10 Figure 7 shows a third embodiment of the method of the present
invention. Figure 8 shows a fourth embodiment of the method of the present
invention. 15In each of the embodiments and variations, the same reference
numerals have been used for similar components, merely for ease of
understanding the specification. DETAILED DESCRIPTION OF THE
INVENTION 20 Reference will now be made in detail to the preferred
embodiments of the invention, examples of which are illustrated in the
Figeeon® shyWigacisuktin gmpodiie thefifve ptignod il beedsreesheidvsrtionjunction
with the preferred embodiments, it will be understood that they are not
intended to limit the invention to these embodiments. On the contrary, the 25
Figaertid rehowiet €dadRievdic pltyraativ deined diffeasoles dnbegapraldhts, trainee

dunhich deaydeeriineldpgdwithin the spirit and scope of the invention as defined
by the appended claims. Furthermore, in the following detailed description of

the present invention, numerous specific details are set forth in order to

Figuos fol e e Wrsordinstreanibeliistanicin the fntlethpoesiaheipresemd mvidotioever, it will be
obvious to one of ordinary skill of the art that the present 30 invention may
be practiced without these specific details. In other instances, well known

FigheerR 880 WAt 86trBd SEBrRAuneite! Hisdietiered HaR FRANAMP B ribed in

detail as not to unnecessarily obscure aspects of the present invention. 7

P e T e VR e i e

training of operators in the manufacturing environment. According to the
Fiivestishb\as S dirbigiineedt 818 method of the present invention.

In each of the embodiments and variations, the same reference numerals have been

used for similar components, merely for ease of understanding the specification.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings. While the invention will
be described in conjunction with the preferred embodiments, it will be understood that
they are not intended to limit the invention to these embodiments. On the contrary, the
invention is intended to cover alternatives, modifications and equivalents, which may be
included within the spirit and scope of the invention as defined by the appended claims.
Furthermore, in the following detailed description of the present invention, numerous
specific details are set forth in order to provide a thorough understanding of the present
invention. However, it will be obvious to one of ordinary skill of the art that the present
invention may be practiced without these specific details. In other instances, well known
methods, procedures, components, and features have not been described in detail as
not to unnecessarily obscure aspects of the present invention.
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5 is provided a training simulator or Operator Training System (OTS). The
OTS contains an Instructor Tool Kit (ITK) 100 for the use of the trainer, a
Plant Simulation Model 20, and at least one Operator Console 30 for the use
of the trainee and an OTS Central Conl}roller 40. The OTS Central Controller
40 coordinates the execution of different OTS modules and helps with any
data exchange between them. The ITK 100 is the GUI to 10 aid the trainer in
carrying out training sessions. The Operator Console 30 receives trainee
input to handle the instruments or field control devices in the Plant Simulation

THéaeleinldn bR iestaugtosderat dkitrinciglappaideiitor MatinerdctOridg environment
mﬁwva%%oo Mo u'&r]t%PTaé}n%S g’ < ﬁryg%qntroller 1%0 nd ma have tors in
ﬁher mod%les%uc as an |n%trt¥ %or Ie or Efai?unctlo rmg etc pqrﬁ
therRaneiRekIrDe RRvilenEeMmAIeERg WAtk EiffeRIONT IR VRRAWBS BB gisR 25 there

is IR RIES Q%@Fﬁhé:@mmﬁﬁr%& @béllfatl)ifgﬁémm%osy@tetmt{@mareﬂ@mwgcontams
se mo r ivioguie roviaes a tr

o A oL A R S SO e A LB 95 el

aral tedileaisiropOa9pessiTgotrEife 8% &killHevede Tdigheairaige€asbn30TS Central

cR@lisen %@'W@'&&%P@Eﬁﬁm@ H@%Q%M&J ﬁm&QQé&m%\f‘&ffé%Hﬂ@Ts

the trainer and the trainee can have a different set of views and

MeHaRH ABHHRRIPT MER FPU SRR FIRPRIIRGGHERET HisRgd BRVS BoViipte G to
aidftaehauin2bdiskatoysigreuh&aesmpressibiibe tThiaaedpenatdh<€asoee 3Theceives

tra?ﬁ%@ﬂ?ge Ichﬁaﬁg|8"kﬁ\é’?n@}ﬁ;ﬁ%8ﬁ?sg%aﬂé10388ﬁ98f*§é\5 CEURVAOBR! simulation

res ndicators of the trainer and the trainee. This system allows a
@e8héPto dynamically compare his response indicator, to that of the trainee's
so that any dlscrepan0|es in the 30 response indicators (inevitably due to

Thqlﬂg*(rgg SﬁdooPPé |nc ne%) recql% Mggﬂ%h %m he It'ﬁqlo-lr}hlﬁ Efljlul% 120, an

allows a ralner 1o |mme late rainee’s érror IS way, training
ITHI ¢rerel drendidderivao, amtmhewtwmeowiwwmh@ams}mmr Variable

orcRBifehSxstendD&S) and thetreiRRIC@Bntroller communicates with different ITK
Modules as well as the OTS Central Controller 40 so that information may be shared
among these modules. The Monitor Module 110 provides a trend graph of the variables
in the Plant Simulation Model 20. The Evaluation Module 120 helps a trainer in
assessing a trainee’s skill level.

The trainee Console 30 is installed on a different computer than the one the ITK 100 is
installed, so that the trainer and the trainee can have a different set of views and
functionalities. The apparatus further includes a storage device 50 in the form of a hard
disk, to store the response of the trainer, and the trainee.

The storage device 50 allows the storage and subsequent retrieval of the response
indicators of the trainer and the trainee. This system allows a trainer to dynamically
compare his response indicator, to that of the trainee’s so that any discrepancies in the
response indicators (inevitably due to mistakes made by the trainee) can be highlighted
in real time. This also allows a trainer to immediately rectify a trainee’s error. In this

way, training will be more effective.
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work on a terminal of the DCS. The DCS can have a facility to show trend
graphs.  Figure 3 shows an example illustration of a response indicator
210 in the form of a trend 5graph 211, which may be stored and
subsequently retrieved on the storage gewce A first example embodiment of
the evaluation module 120 is as shown'in Figure 4A. The evaluation module
includes a retrieving section 121, and comparing section 122. The retrieval
section retrieves the responses from a trainer and/ or a trainee, to forma 10
Allrgisimely, |H2ﬂ(9ir(§(§)w!"ﬁ€ tPArdiatdeHgirew ah Giiesn @Eﬁhﬁ%@éﬂ%(ﬁi”{ﬁ%@a”
warkibe draineirarespense $1diratbCsoctrahavt aifgdiiRatoasiatliséndngraphs.
performance of the trainee. A trainee's real-time reference indicator during a
desired time period may be viewed on a display. In an example, the trainer
Figiestarowshamexsimpiilbsteaionef esprnesss fidiceipietinyigéorstrtdngnd
graBRYON WedicH iy BeliriammEslitscbalrify Auievey aArHBRES GERRIRR.
indicator. The trainer's response indicator is stored within the evaluation
module 120, possibly in a reference table, from which a trainee's responses
A fislyelyaropien parecdagein st. tetheahlsdioncoasidet i és's s ebpomse Iridicatdh. The
eVAIGRIRT AT MBI TRY %t%%@ﬁ@eémaﬁspan%wmga HB’Eé@P&W@z The

trainee's response may be compared. 20 In a second embodiment of the
reﬁkﬁdﬂaﬁ%ﬂ'%wr@i% the srﬁéﬁﬁﬁﬁ??:@a% AaTRiPfTAIFIG8E HaRegndadorm a
resiigpisy mivzidgrminedraessageshoing andainee s;ncufapanam \Wika foran of ahe
tra{m%?ﬁa%essgﬁé'é’ﬂn“o%%@‘@omﬁ%?a&% ﬁ% jopc f%&‘?édaf‘&#“ﬂ%s B BRH HBSaB‘rSthe

allow a'trainer to Input messages w |c may isplay ed aring t
trajagRed P9iRaRSIABBNINRCEIAIARCH %%%%Wgtﬁe%ﬁﬁ%féaﬂspl%ﬂﬁd may be

vislidledie HaxspRghtwvanrekignpr 4Ge | friliisregoeediraith aRExaniMed iRl his
o RO G S SIS SRl A BT
e Svaliation modale 128 as S igure the EVAIGatOR TS
foIfmménainen&jraeﬁaom@ringlfwcnoﬁhgzmatoet@mmétwasgcmmcafq tgasitered Within the
eVeRIBRSH I RhaBRIPPOL 2R SHMPRY S BrEPSRAEDIDdILHOI AR HalaRReAfb8ponses

tralner The comparing section 122 compares the response indicator values
hCBPéOa?Se?@ﬁfﬁﬂed ”nt%‘Rxa"l‘%ﬁﬁ’W& tfib &infGRAbR, GPRP BB o the
refemumaSebEe ragyistatdra iadediriearageg risecodigaice Binoh edlclatéerdivese’s response
54| he g/veen the trainer and trainee's response. In a variation of the
comparlng section, the reference table provides at least a range of an
acceptable differential between a trainer and trainee's response indicator
In a second embodiment of the evaluation module 120 as shown in Figure 4B further

m

includes a means to display a pre-determined message during a trainee simulation in the
form of a message section 123. The message section further includes an input means
to allow a trainer to input messages which may be displayed during the trainee
simulation. According to the invention, the input means is a dialogue box as shown in
Figure 4C. In this embodiment, an example of the display on a trainee’s console is
shown in Figure 4D.

In a third embodiment of the evaluation module 120 as shown in Figure 4E, the
evaluation module further includes a scoring section 124 to tabulate a score of a trainee.
The comparing section 122 compares a response indicator of a trainee, and a trainer.
The comparing section 122 compares the response indicator values at each pre-
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5 throughout the simulation. This reference table will quantify, in the form of a
score, what a differential in the response indicators relates to, and provides a
tabulation means to tabulate an eventual score of the trainee. An example
illustration of a display of the comparlsgn is shown in Figure 4F, showing a
response indicator 210 of a trainer 211, and a trainee 212. The degree of
differential indicates a performance of a trainee. 10 In a fourth embodiment of
the invention, the evaluation module further provides an alerting section 125
dqwWﬁ?ﬂ'ﬁtéfv&'tﬁbj@@@lH@erﬁkgéﬁétl@‘trfijg%raa“m%w6ﬁﬁ%SBP@§8t§rfﬁﬁHéEPd from

thEBaRRES30ScPNcAE Endricaltal4(s . thbeliffigeatitidBIRabs Maytiiggenad trainee’s
dis Iaé/ fthe re- det |ned messa e thnrvaI durlneqta tlfealnee

res r|a e compdring sectlo reterenc rovides at least a
gimur tlon H%nmanner of %rlng IS pre?erab y suite Pinstructonal

raﬁ@@s@é@@s@@ﬂ@ét@@y whdetantia bﬁfé‘tﬁﬂ@rﬂ gRther rhed JirjBeaRsfAaperst indicator
thi&@@%ﬁwgmaﬂ@ﬂs TR HReS cHadnElReMPHIRAFIIA HOPorh 8f PS8 what

2 BT AR R OFRE AR B (B AIREETR AL ghjeens o
tabdymamhevpreudémmmneﬂthmmaloeewAerethmidfdmttmldmewmedlslpm of the
cIHBAREANE LRIGS 7 TERRPOSE INGIGRIRG SXragils SRrRidsis B oes 'émrh A1,

manner of triggering is preferably swted for corrective messages to be
artﬂ?pﬁ%’é%?tgétﬂé{?ﬁé@gfﬁ%Hbﬂq@rgayﬂtlﬁﬂcﬁﬁ%stﬁé’&éfr‘i’r‘@qﬂ%%ﬁ&%Wﬁf’gger

a display to a trainer's console to alert the 25 trainer to the trainee’s

In '%a?&dﬂﬁt%ﬁﬁfo‘ﬁ%ﬁts8ftﬂ?é amsh mﬁﬁé t@x‘f&dﬁil&ﬁ%&ﬁ%ﬁ?tﬁ% S EE an

tralnee’s err et another variatio e trlggerlng con the
aleriigb SAGiATCARS &iéhﬂéﬁfﬁhl@&&jtﬁggf&Mn@ﬁ%@ tOtHgREthe Sispiavraihiliv Pre-

deRihinste siiastigee RErigsbisrcaicrlgied. 48 em@ﬂl@@@m@mﬁsﬂmmnﬁgger a

nsol as se |n F| re 4H. In the exam a trainer.m deC| .
et R e i e Bl e
manoeuleltongekbaistoreftsably eummuthMa}eéﬂsmwsmbyrethb the nature

or BSRRABRANKICAIOEs A5k DR SEYEY 6o AaMeePEIND 9 QRREOAGAFRCHG B he

invention, there is provided a method of instructing trainees by using a
tracVé‘?ﬁlﬁﬁné'lmlﬂﬁtor or an Operator Training System (OTS) of the prior art. The
first embodiment, as seen in Figure 5, includes the steps of loading and

InrHWrri‘é}ion, the triggering means is activated when the trainee’s response is wrong.
For example, when the response indicator of the trainee indicates a value beyond the
pre-determined limits, or, where the differential between the trainer and trainee’s
response indicator exceeds a pre-determined limit. This manner of triggering is
preferably suited for corrective messages to be displayed to a trainee. In another
variation, the triggering means may trigger a display to a trainer’s console to alert the
trainer to the trainee’ s inaccurate response so that a trainer may take immediate steps
to rectify the trainee’s error.

In yet another variation, the triggering conditions of the triggering means are
manipulated by a trainer.

In a variation, the display includes a score of a trainee during a desired time period. In
this variation, the trainer may input a start and stop time to define a desired time period,
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10 the simulation programme on a trainer's console, demonstrating proper
recovery measures to the simulation programme, generating a response
indicator in response to the simulation, storing the response indicator to a
storage device, restarting the simulatioT for at least one trainee to enact the
recovery measures, retrieving and displaying the trainer's response and
comparing the trainee's response with the trainer's 15response when the
simulation is in session. In a further embodiment, a trainer views the trainee's
ang RS T ERHY &p Aie Sl5sined imtrcRraPa ifing tHIR IS ARRIRERAK display on a
traioeRBIE B UIE it ak ees iagpgnsedRdiaatey sxidimiie diahngs snesipenatay decide to
spgipoLcARiaPerasponseda ne smulaton il ievitably ad g, g, 20,
atthe'trainer's response’indicator. Therefore, a measure of a trainee's ski
to|effesiinoBrBRIiGHidIbL ARSWaE fotfisediffiaseifiel rBepress ifskcaigin@ndrifle storage
sdrainee's response indicators. The invention provides a means to allow a
trainer to arrest any mistakes made by the trainee before the end of the
trainee's simulation session. 25In a second embodiment of the invention, the
Acoeritiod foreacoroiuakesgirobithie (neemtess dgere isipgp ke d aimeet wichofatietucting
trdEERBPYsiHPd E%ﬂg%ﬁ&&&??%&ﬂ@&é@f&%%@%ﬁgﬁfe ng?%%mﬁe prior

trainee during the simulation, this method is as shown'in : a _
arthifR ABIRTREAIMRNERIATH IHJIP'? IHBINERTIE S HERS hiadieg and running
theosipariigrineriesponse iodicatonvictte tremseke todéradratnaiig rgsppasacaodery

mER[FEURY H{Q‘Q%ﬂ%ﬁojﬁfﬁgggﬁrﬂ?ﬁe”g@%‘?ati@ I‘?Ss?%‘?{see TRACERPE Yé@&gr%% to

a visual comparison o erential value betweeh the trainer and trainee’ s
thee SHBHISEQAISIRBPIINREV SPRRRTISStHBAEHIR i40s\A5tEHBBR cPgHERin "@RigEINg the
simeassrerof theabsobiie difpignas keveandhedmiagr ARG IRBEE Strieving and
qifesponse 5 indicators provides A.score of the trainee, In another v%ri%tion a .,

isplay et C t

YRR Wi GTIAYE s ProvidA 10 Yath SRR RLPHES Wiy Redgiaers

regpeaseudied the aifadaiioofishe sasgjptage and differential between the
response indicators of the trainee and the trainer.

In a further embodiment, a trainer views the trainee’s response in terms of a response
indicator during the simulation and compares the trainee’s response indicator with the
trainer’s response indicator. A proper response to the simulation will inevitably lead to a
form at the trainer’s response indicator. Therefore, a measure of a trainee’s skill level is
inversely proportional to the differential between the trainer and trainee’s response
indicators. The invention provides a means to allow a trainer to arrest any mistakes

made by the trainee before the end of the trainee’s simulation session.

In a second embodiment of the invention, the method further includes providing a
message during the trainee simulation. Preferably, the message is an instructional or
prompt message to help the trainee during the simulation, this method is as shown in
Figure 6.

In a third embodiment as shown in Figure 7, the method further includes comparing the
response indicator of the trainee to the trainer’s response, and thereafter providing a
score of the trainee.
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10In a fourth embodiment as shown in Figure 8, the method further includes
alerting the trainer should a trainee provide a response that does not result in
a response indicator that is within an acceptable range of the trainer's
response. In the embodiments, the response indicator is a trend graph. 15
The embodiments of the invention have been advanced by way of example
only, and modifications are possible within the scope of the invention as
defined by the appended claims. 12 CLAIMS: 1. An operator training
apparatus for a manufacturing environment including an instructor tool kit for

THestse affy aipaivibeaidyinsiiveioctpabilsirbiemhinaitidisgtialimanédsetween the

w204 AR RELn modHIE and. 3 cenial S BlIeLoore & BIARKSUBHINN i
model to enact the plant simulation for the'-manufacturing environment; a

thes B eeRs wisephthecapsidedtifieecnse belvaamie Tonetaagdraiegrs tesponse

in§iARA rpeRanse of sbRingr ardb@iéraingeanothaVhRIGAdhE MeRitdktermined

dul id trend f variables in t lant simylat; del, 2.
S A R R S 9o B o A o e ©
thelaigightage and differential between the response indicators of the trainee and the

trainer.

In a fourth embodiment as shown in Figure 8, the method further includes alerting the
trainer should a trainee provide a response that does not result in a response indicator
that is within an acceptable range of the trainer’s response.

In the embodiments, the response indicator is a trend graph.
The embodiments of the invention have been advanced by way of example only, and

modifications are possible within the scope of the invention as defined by the appended

claims.
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15 1, wherein the evaluation module further includes a retrieving section to
retrieve a response from a trainer and/ or a trainee, and a comparing section
to compare a response from a trainer and a trainee. 3. An operator training
apparatus for a manufacturing environngent according to claim 20 2, wherein
the comparing section further includes a reference table, said reference table
including a trainer's response indicator or a baseline response indicator from
which a trainee's response may be compared. 4. An operator training
C%Mg’r‘atus for a manufacturing environment according to any 25one of claims
1 to 3, wherein the evaluation module further includes a message section to

prov}ge a message fo a trainee d]urin a simulation. 5. An QRera r.training
. n %Pe ator mmg %{fﬁara us Tor a“manu acturlng.enwron e nc Lhdlng.
apparatus tor a manufacturing énvironment according to claim 4, whergin the

mes8adesteetsnoRirtidpinteudee A ifipiiemeans to allow a trainer to input
30mesgagaruMaICtb SNRY REHES MRYRAN W RD AitsAINBEURTWHAs R alién GrndMlile and

operator tra'Ping apparatus for a manufacturing environment according to
ag %ﬁ% %?U\tﬁ?i?éin the input means is a dialogue box. 7. An operator training
apparapisfosinptatiufactodizigteneiracinibat akedrdinytatianyfsoribeofctainiaciuring
en\tiﬂ&rﬁ\g?ﬁ;rein the evaluation module further includes a scoring section to
tabulate a score of a trainee. 8. An operator training apparatus for a

mandf R38R ORGSR RIS BHHRG Y8R A AiNGRerein the scoring section
comaatemijeedaiifesantsad leciwespoiise tibdnediamdaiidine el sribresponse.

wherein the monitor module provides a trend graph of variables in the plant

simulation model.

2. An operator training apparatus for a manufacturing environment according to claim
1, wherein the evaluation module further includes a retrieving section to retrieve a response
from a trainer and/ or a trainee, and a comparing section to compare a response from a

trainer and a trainee.

3. An operator training apparatus for a manufacturing environment according to claim
2, wherein the comparing section further includes a reference table, said reference table
including a trainer’s response indicator or a baseline response indicator from which a
trainee’s response may be compared.

4. An operator training apparatus for a manufacturing environment according to any
one of claims 1 to 3, wherein the evaluation module further includes a message section to

provide a message to a trainee during a simulation.

5. An operator training apparatus for a manufacturing environment according to claim
4, wherein the message section further includes an input means to allow a trainer to input

messages which may be displayed during a trainee simulation.
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9. An operator training apparatus for a manufacturing environment according
to claim 7, wherein the scoring section compares the differential between the
baseline and trainee's response. 15 10. An operator training apparatus for a
manufacturing environment according 1@ any one of claims 7 to 9, wherein
the scoring section further includes a tabulation means to tabulate an
eventual score of a trainee. 2011.An operator training apparatus for a

manufacturing environment according to any one of claims 1 to 10, wherein
6. the VaRRAIBIPMIEHRIRSfARPRIAIHEI (e RATMEGHE SO DeAh dserdiag to claim

5, Wadn#g tappasat usckaisaignadibiegtierbtg environment according to claim 11,
wherein the alerting section is in the form of a triggering means. 25 13.An
operator training apparatus for a manufacturing environment according to

7. claiml\n Dpeioeiaine g igpediatMENs MgYERSHIHIGPRIYEINHNeIY-desertingetp any

on&EBERERLNIPBARIRGR §1B)dlAlIeatcH0AbANORRIIREPIHERI BB ABRHAGSHION to

. |Oa manufacturlna% environment according to claim 11, wherein the triggering
allale,a $SUER/ éc?ﬁﬁ%{ trainer. 14 15.An operator training apparatus for a
manufacturing environment according to claim 12, wherein the triggering

8. MeaRs [arriesd AR atisenyial ﬁﬁiﬂ(ﬁﬁ&dhﬁg‘r@ﬂ%%gr{{ O&S ding to claim

response indicator exceeds a pre-determined limit.
7, wherein the scoring section compares the dlfferentlal between the trainer and trainee’s

response.

9. An operator training apparatus for a manufacturing environment according to claim
7, wherein the scoring section compares the differential between the baseline and trainee’s

response.

10. An operator training apparatus for a manufacturing environment according to any
one of claims 7 to 9, wherein the scoring section further includes a tabulation means to
tabulate an eventual score of a trainee.

11. An operator training apparatus for a manufacturing environment according to any

one of claims 1 to 10, wherein the evaluation module further includes an alerting section.

12. An operator training apparatus for a manufacturing environment according to claim

11, wherein the alerting section is in the form of a triggering means.

13. An operator training apparatus for a manufacturing environment according to claim
12, wherein the triggering means triggers a display of a pre-determined message during a

trainee simulation.

14. An operator training apparatus for a manufacturing environment according to claim

11, wherein the triggering means is activated by a trainer.
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516.A method of training using a training simulator including loading and
running the simulation program, conducting a trainer simulation,
demonstrating a proper recovery measure according to the simulation;
generating a response indicator in respanse to the simulation; storing the
response indicator to a storage device; 10starting the simulation for at least
one trainee; retrieving and displaying the trainer's response; and comparing
the trainee's response with the trainer's response when the simulation is in

15 sesBhORGHRINIH NS SPBASHUR R AJP RNHARE TRene iR irBRBE Gegording to claim

12 IWhérenethedrifdsaigngaecorsiagitatel@ivnén, avigeeentibe boribed fustheliner and

includes providin intstructiongl mess%%{as duri q.thF trainee simulation. 18.
trallRees esponse ngj&ca or exceeds a pre-determine |;n|. )
method according to any one of claims 16 or 1/, wherein the method

further 20includes providing a score according to a response of the trainee.
16.19. A methed GIaearigLEMgY RIaRf slaimsckonutihgvherein the method

o agérgtéler_ includes 1ertin Fihe trainer when tf}g re%S%nsei Ofrﬂs]i?n tJ%it?Oene gr%sé rps?:r[atin
(B SRS AL SHEHRTSR RIRARTh SUaHiaBIHRGE" ! 9

a proper recovery measure according to the simulation;

generating a response indicator in response to the simulation;

storing the response indicator to a storage device;

starting the simulation for at least one trainee;

retrieving and displaying the trainer’s response; and

comparing the trainee’s response with the trainer’'s response when the simulation is in

session,

wherein the response indicator is in the form of a trend graph.

17. A method of training according to claim 16, wherein the method further includes

providing instructional messages during the trainee simulation.

18. A method according to any one of claims 16 or 17, wherein the method further
includes providing a score according to a response of the trainee.

19. A method according to any one of claims 16 to 18, wherein the method further
includes alerting the trainer when the response of the trainee does not result in a response
indicator within an acceptable range.



