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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 GrORRARMEHSFFO A MANBIACI RGO
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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

FI. dﬂ: faﬂ%ﬁn\wgnﬂ in the manufacturing process. 20 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

THEGRYENOMeaREs VAl BIedbaatsr WaHIAY b saFRlRIRG tFARIRGIGEBRIRITS in a
o ’_\I[/}?Aues 25 refceive,d from the field control devices in response to the recovery

3@&@?8? 88%{%%%885}% "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

Bﬁgmﬁw e “‘bvﬁlﬂ-'apycertain variable in the simulation model, 30

or a few variables. 2

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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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 therefore 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 time

Afigtehi® & 288h & AsirRBRIAIEAIE 88 TRAYSLER tHe driReeMIIlhiRGS i driigame
sifAgRIfotD rAoHE CirRNFMaRNeNBe SdBesIB§3 previodslFisthenisrAtedneT g tsrablst the
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rainers core treno?gr%phw ifst the frainee’s smufa%on s funning as
reperseNirelISinee superipnaansee In3ABer. Whkistre deaiempitdittemniiaidietieen a
trdASPAIRE HraMBBG! tRédTgRasHalRly epeectedralisthrmbiaraitethame @der, the
{esentlél rgz? @/allable means thsave or Io%d PIS'[ rical tr%n.ds, or to a;?lgwrﬂle .
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nadrenpr exftatiy dirastdbletdrapadatimig Spste s e tberpintisS etTit8GRByIBI®N module
GRPRIAHISAPRERAS IS A0 ThdyiS 5768148, US 6200536, US

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

th&f Sfrﬁh%f‘ﬂ?&??qufogr%‘é?qr% @ﬁa&’g‘tﬁé@éﬁﬂg’E{%%H?B%i%%%ﬂo@st

ning as seen
simulation mo nce the s e trainer then s the

in ISt GREAM RS G RE 23R b | IS BrRiOrErATh B iSRG GFdperordidasanises cannot

bd @aRRIEeRcHris@Bdobject of the present invention to ameliorate one or all of
the above problems. 30 3 SUMMARY OF THE INVENTION

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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According to an aspect of the invention there is provided an operator training
apparatus 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. 10 Preferably, the evaluation

SUMNM e\flﬂﬁgﬁﬁdfﬂ\ﬂgyy%rieving 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. Still preferably, the comparing section further
A e e e Pl TR I ol R R 38 i dBberats
fores pramsibagid g cinyiranbaeslinel veiso AR dnpiciciro tard itvien dhe alsapic Bainer,

s2li@SROMSENAOPRICAARSY S6kIAiA ACRIAIRINRRAMEintBeAvalyAtiaBdedHE a
further inclclsﬁjes a m%ssa e section to provide a mesiiag to a trainee dU{ing
A tHerh

CeNEAnGRIIEN 20 PrRRATA 'Hle L83 JOCHERGUr liRTURYRputer the
maneatdLngllenviaoinaiaet; tat [agsit onesspgdon iciotsotaydigitispéay et ddrdmeea, a

stANERHUIE LR HHLBERIRIABNA IRFHEPAdNEAR% SR lialogue box. 251n a

third embodiment, the evaluation module further includes a scoring section to
tabulate a score of a trainee. Preferably, the scoring section compares the
Prd'fﬁmlalyt_iahbeéweatiﬂne trainge afndheﬂ iimai_mSaremdmag Ase%t_itlrpnefermb@me a
relOrEL RIS SCHAMEP IR &3 hediffEEe i) RENRAILING RaREne B bmpare a
trainee's response.
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 variation, the scoring section further includes a tabulation means to
tabulate an 5 eventual score of a trainee. In a fourth embodiment, the
evaluation module further includes an alerting section. Preferably, the

alerting section is in the form of a triggglring means. 10 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.

15 Preferably, the triggering means is activated when a differential between
Stthé’ﬁ‘?éﬁf%?%ﬁaetP&Rfé@sS%BBrfééﬂ%ﬁ%ﬁt%}eé%H@&ﬁ@ PRIvRSR AREnRRE i and
trafveeosdisgptmsnother aspect of the invention, there is provided a method of

training using 20 a training simulator including loading and running the

simulation program, conducting a trainer simulation, demonstrating a proper
InracevéErjomeisu RSB REALPTS iEhsimgtias, éaturating apassolestabulate an
evibshicatesdrerespeRgRto 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
Inthéo 2B teaibedsnasptresevalbetioth enstnigl dtidmersnnlséssiam dledirgpeecicbn.

embodiment, the method further includes providing instructional messages

during the trainee simulation. 30 In a third embodiment, the method further
Prpienadls o alBIHasceelre Kdedhgiiy Y FHga5589 514ABStrainee. 5 Ina

fourth embodiment, the method further includes alerting the trainer when the

the trainee. r par se indicat Ithi

Stg?csg%%ftégg?g,rangéﬁ&b%‘?u‘?go?ﬁe%ﬂé FRIGLI0 3 'GSPADSS 'AArE QLI nessage
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 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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5 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 10 drawings, in

which: Figure 1 shows a method of traiping of the prior art. 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. 20 Figure 4B
InspoiReH serbRd BRBodithemediaf e Hbio N erdes dlartirgidhenbaiiry. wigirdhe
redfosbO W hdliglogee boxstaderosad in thecppesest imyeaidprwitriguem 4Haceptable
raSthS an example dlsplgy ona tra_lnee's consoled of the present invention.

pie 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. 30 6 Figure 4G shows a fourth embodiment of

0 invention. Figure 4H shows an example display on

D%%%ﬂ%?%éﬁ%%ﬁ%@%gé of a trainee 5 during a desired time period.

Figure 5 shows a first embodiment of the method of the present invention.

In %M@tl@aﬁ%@és%ﬁ?ﬁﬂ%rﬁ@#%%?%%wé m&i?{%%&gwgdpﬁﬁﬁb‘&iiﬂ)éﬁ@@ﬂthe

10 Figure 7 shows a third embodiment of the méthod of the present _
inygpERRYY! 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.



10

15

20

25

30

Figure 8 shows a fourth embodiment of the method of the present invention.
15 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 DESCRIRTION 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 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
Figivenri®sHows ese e koshaemisnt@n tentantiany, theptéstnemtiemiémintended
to cover alternatives, modifications and equivalents, which may be included
within the spirit and scope of the invention as defined by the appended
Figupmd sheweenorsamiiRetioniawing aciaikel scsisetp ok egesehe trainee
dUANE REEilRdMRI@YErsgecific 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 30 invention may be
Figuee bcgbwithdusteetmdpemifioidbtaiimthod thidhénstesrrdsnveslidkmown
methods, procedures, components, and features have not been described in
detail as not to unnecessarily obscure aspects of the present invention. 7

Figiie foBAw:R raseas fnae Yl RaimRY A paIRRT8PY Idituring

environment in the form of an Operator Training System (OTS) for use in the

Fi%&"@ g, % Lﬁﬁ%’é&(béﬁﬁmE(E’?Mﬂ&tmé’ﬁ%ﬁ%\fi@é‘ﬁ@%r@&%ﬁf&‘& to the

vention, as shown in Figur there 5 1s provi a training simulator or
Operator Training System (OTS). The OTS contains an Instructor Tool Kit

FigUrK B b0k dheunsecaidbaitiainer, itaeRtrih &irotind prebiedalvBii@nd at least

one Operator Console 30 for the use of the trainee and an OTS Central
Controller 40. The OTS Central Controller 40 coordinates the execution of
In citieheolt OF SMhodinestarahtelpdaliithsatiyedsemexiieiegechatiasalshieare been

usER8ITHRP i RisiOmerely 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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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 Model 20. The Instructor Tool Kit includes a Monitor Module
110, an Evaluation Module 120, an 15]JTK Central Controller 130, and may
have further modules such as an Instructor Variable or Malfunction 140, etc.
The ITK Central Controller 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

Théihiﬂblﬁﬁ)ri rndiamE’m&veﬂaﬁ&mrMﬂd@Ia%@aHtasEuawaimmmdm@ Eileipent
?htr iner i SSessi atral ?S bLF§ The trainee Console 30is
in ARl e

el She ﬁg%r?trco?r'n”'ﬂ & ne the T11106 1 Matfe PSS RS

thene gl fasting M@/w@ﬁwbaﬁﬁmﬁm HifiBeeinveeliQiT, \agve8@ame in Figure 2, there
is fbmthmﬁti@&mﬂ@esﬁﬁm@raﬁl& f@ﬁ&@&dnqikgﬂﬁﬁga Syetagie drgrerdd otheciiEins

h d fthe t d the trainee. Th
SR A A R
angspoess indicaperatof tensaiedilaful the tregneletiEhimbesteancahowdTss Central
CcSﬁHBﬁ‘értﬁdjyﬁﬁm?ﬁkmpé%!mé?&@%‘?dnﬂ%@t% @é@@h&ﬁ H?%l H‘f@?@ﬁ?@Ts

so that any discrepancies in the 30 response indicators eV|ta
magdiek éE%%W‘%@@Vaﬂ?é%ﬁéﬁhaBQ%%mm?ﬁ“re 1’??nl1-EK'I1r 'é@?;e GUl 1o

aidllbegraitr@iniar darigmgediatebinectibesstoain ecTher@petatdni € onayistrainiaegeives

traflh e q&?%gihgﬁﬁfr%ﬁ}’e% Hé‘?d%fﬁ(#& WHAEO A HiRlriui % £ Siulation

contr ol'system (D the trainee can work on a terminal of the
99l BES 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 5

YGRS Er%&hﬂ"’.‘%ﬁj%%ore c‘%’%rs %eﬁ‘éﬁ’?ﬂy et j A%3L0E3850, an
evice- AdirsCexampie em odlmen Of the evaluatidh mo 1A
ITKHoenr #h Conitnellerl 313hend may have further modules such as an Instructor Variable
or Malfunction 140, etc. The ITK Central Controller 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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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 form a 10 response indicator(s). The trainee's response indicator is
compared with that of the trainer's resgonse indicator so that a trainer can
establish the 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 goes through the simulation and his_responses are

Al bien@ terifeVirrdedidistiibyted ¢RNEQLRYaIRM (RoRhRNEZbadrainee can

wleK onaattaingial 623 DESIMhea@S 0ae Halkel mtikpanseondieatdgispsiored
within the evaluation module 120, possibly in a reference table, from which a
trainee's responses may be compared against. In the absence of a trainer's

Figesp SrfovriRmnaxaiie ffeiiation eiifleasrgnseoidigaasdifdnéparigeof a trend

griapHeatoninen wairBasiGHiteaRIraaRRERnIYA% R RRIORAMR SRR askseNd
embodiment of the evaluation module 120 as shown in Figure 4B further
includes a means to display a pre-determined message during a trainee

A §isidagioplmemdofbinmerdfad ine ssayetsettimudl23.2DHe asedvageisddtionr 4A. The

eVAURRIHNGBIIRS R DEANSVI QW tHAINEL AR IR IRESaGaRWREE. The
may be displayed durlnﬁﬁ‘t%he trainee 25 simulation. According to the

, . . gtotu ;
relGEABACRR fTPiRVERARR FSSPANasYPBLR LKAt Figuieines dqniem a
respobedimdithtanLxdimpleahdes disghayise iadicitee’s consaled vattowatrof the
traiierEe %Epéﬁs%t HegmPadiment ft‘r'%%&ﬁ’%éﬂﬁt?ﬁdé&%%“ﬁ&ﬁaoeﬁérﬁ{&%‘é’f 'Q the

-igure 4E, the 30 evaluation module further includes a scorirg section 124 to
traiealafe tRlas € &ﬁ'ﬁ@ﬁlé@ferPﬁéecm'ﬁaﬁ%gj%Bﬁoﬁl Q%Zr%rﬁfﬂﬁré@@d may be
viéRBROPSIELBRIPr IBf arraiagiantha trainer.gdée tRSUPATtRe SeeliRAckand his
reSPoN Séeéréh% fieved By Rdicator yalues AL, 3 Rie e detar %Qﬁdn%%%ﬁ%a 20 1o

uring the simulauon, or at a timé when a response Is required from
form a trainer’s response indicator. The trainer’s response indicator is stored within the
evaluation module 120, possibly in a reference table, from which a trainee’s responses
may be compared against. In the absence of a trainer's response indicator, the
reference table may store a baseline response indicator from which a trainee’s response

may be compared.

In a second embodiment of the evaluation module 120 as shown in Figure 4B further
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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the trainee, to compare and calculate the differential between the trainer and
trainee's response. In a variation of the comparing section, the reference
table provides at least a range of an acceptable differential between a trainer
and trainee's response indicator 5 throyghout 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

determinas ey AR HNe SiFY iR Ahg iMe YHnisa IRRCAR Bre®fited from

thaigeedll cnthartaineeditdald¢defifernfisiberaatal inslicaios Qind trainee’s

gerforma}nce ofaIram 10 In a fourth mb%ilm t of th B]ventloa
re§ponse,. In a va a]tlop E ecom r|n sec q ere reniezga I[?ro]y es Ieasta
aluation mo urt rov n “alerting section Int orm o

rapgggetiag m@sﬁ?tﬁﬁw@f@%eatlélsm&ymwetm@ed@n#rirmégerﬁerﬁ@gég&amdicator

thﬁﬁ@ﬁ@dﬂtﬁé%&lﬁ@oﬁr heridgeRiiaecBRMNS WMRYUAIREET A teisRdy of dhkore, what
ﬁ@ deter in d messa eat intervals urln atr ainee sédnulatlo Thls 15

L fintP e pre 8BY9F§J‘€ ?n& RS TR S L2RJERUMEry to
tam@tmanee\@nthemr@f tighaessiages Aispieaypditoitustzition obresdiepiplidelsthe

coMPRHRBR AIERSWAG, FHORS STLRNRR 19 Peé’ﬁé@éoﬂrd fRSSHSG S NI MERANS 1511,

activated when the trainee's response is wrong. 20 For example, when the
angageHeesrdieatoe segieard ﬁ&eiﬁm@é{@g %?%%ﬂ@epﬁéf%ﬁa"tﬁ"e of a trainee.

pre-determined limits, or, where the differential between the trainer and

InURRGHR 5%?&&8@ a@"d?%@ﬁ%ﬂﬁgﬁ %ﬂ?éeeesmm'mﬂ&rgf& jd;ggggg&ﬁ&gg an

tri ggering Is pre y suite corrective messages to

a'?fanﬂeéeﬂti%éﬁ%rn VAAde6R, tha tHiggering means indyagRigardsaiapiay teeapre-
dIRRTcRI CORESHRY R ASTERBRR INIRIGEItaithe TaMER)GINAE THERIRARBONTR)er a

oS per oay ke mmediate steps, Q. reeine raee s eorln Ve
her Varil |on e triggering conditions of the triggering means are

manaripefitgdeasipe igaireierably suited for instructional messages, whereby the nature
or content of the messages displayed to a trainee console guides a trainee during the

trainee simulation.

In a variation, 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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30 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, 10 and the score relating to this desired time

period is calculated. An example display.on a trainer's console is as seen in

Figure 4H. In the example display, a trainer may decide to store the results

of a trainee, by checking on the "Send result to Eval module" checkbox to

effect a communication between the display, the response indicator, and the
angtdpggreoses§latipadriinig feairescng ae ﬂ%F%W@nW%H%%d'SP'aY ona
trarnﬁ@vsde@hadr@aﬁws@‘em’ara@mg AFpineee byanspg casmwrag@umlatay dEoide to
stor gtpr -Il;ta mk;aq a\fr“?’%% Sgk?r];gth?e QHOE‘ err%dTQg"uT ' { E *POd'HL‘? 2ckbox

seen in Figure €s teps ot loa ing running B the Simulation
to rﬁf@hﬁw@ﬁ@mﬁ raqaamebgtwmgdiée é@@i@hsthﬁtmmmm?nmmgt@@ge
5do the simulation programme, generating a response indicator in response to

the simulation, storing the response indicator to a storage device, restarting

the simulation for at least one trainee to enact the recovery measures,
Aceringnty anseatisglagnegttbé ttraineesties gbaseiandoyaeg arimgttios whinetisting
ndFSRORSA ety dP OISO MRS ITeARYIoRF (O PSPeiRe rior

a further embodiment, a trainer views the trainee's response in terms of
arted bkt ﬁ%f‘?@&d&e&urﬁ?gsﬁ@ SHhigLR; é?fd“@&%ﬂk?ré?ﬂ?eofrﬁﬁﬂ%%and running
theeshnn%ondnpaignamrﬂmtrmq teaineiierasponseld) diztonsighapepngsponseiery

Lﬁjé‘éli@ L Iag SLISARY HANICHS €GN FBsponse to

|cator 1£ erefore, a géureo ralneessaifgéi/e IS invérsely
th%réﬁ’@ﬂﬂﬂ% t@tﬂf@Iff@%ﬁﬁﬂpmé@ﬁ"%ﬁ@ﬁé%é’ SRS Q%n@@":@ﬂesﬁiﬁﬁ%@ng the

sitfdigRIerforTBe bwanne PraMisiesa eRaaNIHe alleuvenlraieasieea!reskiatng and

i starlfeﬁag}adg qug trhe trﬁunee efore the erwl cp; tf%e tralrnees smu#% tﬁ irainer
RS AL R LSRR A RIS IR HAESS S RS gramners

remelogewipeoitkraimulation is in session.

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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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. 30 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. 11 The score may be provided by a visual comparison of the
differential value between the trainer and trainee' s response indicator. In a
variation, the score is system generated in that a measure of the absolute
Tréfieeracadyaie eesvitiedttginevisnd taimseisoespansdibdnaivatossuproridesthe
vaRrS,A) s aines, Jn another variajion. a presdefrrined Weighiage 18, req in
prowoped {0'each ofihe responses, and a score 15 calcuiated a8 a ractor of
theh e\ eeghtag o hite Rffeplifig difieranaentpiaveesphiestiaingic atist S renerR aregppense

indiBstRe draingss 19 Radobrthembasimentassbmen adzasre & ghe-deeshamhed
further includes a(l}grtin the _trainer should a trainee pravide a esgonse
J ol

hat
WA IT LR P 8%%\’83?&“3[%&?E%r?.%%'%&@ ?&n@éaﬁor of
theheeigitags apdpdifiseritieinecbmebodimeearesndheerdsficaioesinditadramestrand the
r&k@pPh. 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
Inteafounth appovdinefions shaaufactbijugeesvirenmethbih Gludisginaludeastaletiing the

tre{ﬁﬁ%lr lgﬁgﬂﬁot%et}é?ﬁegfﬁéwa@e&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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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; 10 a storage deyice to store a response of a trainer
and/ or a trainee. 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

CLAIMS: and a comparing section to compare a 15 response from a trainer
and a trainee. 3. An operator training apparatus for a manufacturing

enwrg\nment ord| to cla| wherelng e;com%armgnsectonq dlher
1. ralnl ara ramanL{abqurlng vir men INGIU
mcludes erence b sal re erence table inCluding a trainer's response

|nd|Cétbﬂ§¥faoba§éﬁhl§tr@§ﬁbﬁ§éqnﬂ|@été'|nﬁ“bm which 20 a trainee's response

may BEEHEPEERS . thol Wit FDRRBIONHIBHNTROARRAMRIUM BIUR MANNARIHIBIY module
rﬁ{mronm nt acci)ﬂrdlng to any one of claims 1 to 3, wherein the evaluation

BFARRHES 8l des a message section to provide a message to a

trainee planingia gatiahatiorde 56 eAna Joeatgattagiing appatatusdomanufacturing
emmgpnng environment according to claim 4, wherein the message

section further includes an input means to allow a trainer to input messages

whicRHRAFHRBISPRIGEY ERIRRP A AMFEseiRt ALRRES30 6. An operator

training ey akusco testoanaiashuing ehuiteimeahdcoosdiaghte. claim 5,

wherein the input means is a dialogue box. 13 7. An operator training

apparatus for a manufacturing environment according to any one of claims 1
2.t0 6, VheRFRA{RE BolIatiBPRFEHIA®IrthSaneiaelesng senYiry sesicreegrding 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.

6. An operator training apparatus for a manufacturing environment according to

claim 5, wherein the input means is a dialogue box.
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tabulate a score of a trainee. 5 8. An operator training apparatus for a
manufacturing environment according to claim 7, wherein the scoring section
compares the differential between the trainer and trainee's response. 9. An
operator training apparatus for a manufacturing environment according to 10
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
7-the sCOrMRF<EREBARRNRPRALI IR A AMANHRT AT R BRI AGRECTY to any

or@ventizinscore 6f atisadne theldvamape ratRiulinig eippRIAIYS fedtoting section to

efu}ufacturin fen}/ironment according to any one of claims 1 to 10, wherein
taﬁl:Jaeasc reof a tr, |Pe?. . . .
e evaluation module further includes an alerting section. 20 12. An

operator training apparatus for a manufacturing environment according to
8. Z|ai%1okﬂéi§f@jrflrt§lﬁiﬁéeﬁmﬁ@?@éiq8risaimxgé}ﬁjfaémrﬂfg@éﬁﬁﬁﬁﬂﬁgrﬁnﬁég&d% to
\n gperator trajning apparatus for a manufacturing environment according to
iy TSI T TG GERIY et ol RrEpi) BreRe Hsdraeand
traimessapspRBseuring 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. 30 15. An operator training _
9- appaf SHRPRIAIEHDIRRARRY FHSiIMOh AMPALERGHINP 1S WIHRTEST \AREPEHNY to
cldlme Tjgdericig theaasrisgetividaccurhparesdiiteviffdiehbiatbvere énethr dass|medand
tré(@ré%e;gsr sQnse indicator exceeds a pre-determined limit. 14 16. A method

of training using a training simulator including loading and running the

simulation program, conducting a trainer simulation, demonstrating a proper

10°€COVEH b PReABY HEaRGEQ HpEr AU B IMIRTIAAGturing 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.

15. An operator training apparatus for a manufacturing environment according to
claim 12, wherein the triggering means is activated when a differential between the

trainer and trainee’s response indicator exceeds a pre-determined limit.
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5 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 10
session. 17. A method of training according to claim 16, wherein the method
further includes providing instructional messages during the trainee
simulation. 15 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

1@raingemktha metbmgmgiagrwa@soﬁalableaﬁm@iﬂzg to 18, wherein the
ethod fldrther anluggs alertlpaqI the trainer when the 8ponS(?r of the tralnre?on

loa i nin e simulation ~ program., , .con Gl alner oSimula
not result in response indicator within an acceéptable
demonstratlng a proper recovery measure accordlng to the 3|mulatlon
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.

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.



