SYSTEM FOR EVALUATI NG SKI LLS OF TO BE- EXAM NED PERSON
BACKGROUND OF THE I NVENTION Field of the Invention
The present invention relates to a systemfor
evaluating the technical ability of a to-be-exam ned
person and nore particularly relates to a systemfor
determ ning and evaluating the abilities of a
t o- be- exam ned person to design a technical system
and to construct an actual apparatus using a conputer.
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technical fields, private and public organizations
have sponsored ability exam nations and have given
certain recogni tﬁA@‘%%Rb@NIﬁW'I%EM}%VEQ&‘FOﬁ he abilities
and, for exanple, they have given certain
qualdf beathomnit=atpeapl e who passed the exam nati ons.
In this case, persons who have certain qualifications
such aBhe¢ peegeat iihiveat i om refl altrboraratsyatenPr &€ @s3il 08t ing
en%ineer have advantages in finding enploynment over
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exanpl e, an automatic manufacturing |ine for™ products
or various types of automatic apparatuses for the
lines and also in constructing automatic apparatuses
REGFhtP eledt (dd ther Petgvarfed on the basis of the design
(her eilpeaft%r referred 1 to as "an automation ‘
engi &t LY he O EHS S T HIce v 19195 Prdeeériastpubl ic
E@&gﬁﬂzationshavesponsoredabilityexaminationsandhavegiven
certain recognitions to people who have the abilities and, for
example, they have given certain qualifications to people who
passed the examinations. Inthis case, persons who have certain
qualifications such as the qualification of Information
Processing engineer have advantages in finding employment over
persons havingno qualification, and therefore it is deemed that
this kind of ability examination systems will be increasingly
conducted in more technical fields, in the future.

In reality, there is no system for objectively examining
andevaluatingtheabilityofapersonwhoisinvolvedindesigning
of, for example, an automatic manufacturing line for products
or various types of automatic apparatuses for the lines and also
in constructing automatic apparatuses having desired

performance on the basis of the design {(hereinafter, referred



An automatic apparatus is tenporally defined here as
an apparatus which autononously perforns target
operations on the basis of certain prograns
(software) and description of such an automatic
apparatus will be given | ater when a concrete
definition thereof is required. The history of

aut omati on technol ogi es can be classified into first
to fourth generations, wherein the fourth generation
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i AGEREIRGS dPEebhased on the technol ogies of the

respect,jve generations and, .therefore, the automation
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be described hereinafter.

Automation technologies can be conceptually represented
as follows.

Referring to Fig. 4, in an automatic apparatus for causing
an apparatus element (tool/designated by the character T) to
performdesiredoperations for acertainobject (work/designated
by the character W) such as a mechanical member, for example,
moving the work W that is the object to a predetermined pesition,
there is provided a tool driving/controlling portion 50
consisting of a mechanism M (designated by the character M) for
causing the tool T to perform predetermined operations, an
actuator (designatedby the character A) for providing adriving
force to the mechanism M, a controller (designated by the

character C) for controlling the operation of the actuator A



control. In the first generation, the nechanismMis
configured to be of a non-uniformconvers ion type
(Mo) constituted by a hinge and a slide or the Iike.
The actuator A for driving the nechanism Mwhich is
of the non-uniformconversion type Mo is of a
cylinder cons tant-velocity type Aa constituted by a
notor which rotates at a constant speed and a piston
rod which linearly noves. Accordingly, the controller
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i nformati on about the operation of the mechanism M
((f%rggfed by the nunber 51)which is of the
non- uni rsion type Nanely,. in the first
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converted into operations such as a velocity reduction
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through a laver and a slider and a prevention of
meapenishtdwghch iogdl ehamdn-tuhe fbikecdrorersabnzey@n Mb is
i ngenuity of the mechanism The present inventors
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type Mo) . (the cons tant-velocity type Aa) - (the
ON/OFF t3yneyfeGa) th¢ tsemsON DRFE o§pa SB)OMNAMEby,Sa capable
theM A-C-S is configured as M- Aa-Ca-Sa

of acquiring information about the operation of the mechanism
M (indicated by the number 51)which is of the
non-uniform-conversion type Mb.

Namely, in the first generation, the operation of the
actuator A which performs simple constant-velocity operations
Aa is converted into operations such as a velocity reduction
of the terminal through a crank, a rapid return through a laver
and a slider and a prevention of return through a toggle and
the like to realize an ingenuity of the mechanism. The present
inventors describe the first generatiocn as “a generation of
circles and straight lines” in technical books and the like.
Namely, the mechanism M, the actuator A, the controller C and
the sensor S (hereinafter, referred to as “"M-A-C-S”) in the tool

driving/controlling portionare configuredas “{the non-uniform

conversiontypeMb) - (the constant-velocity typeAa) - (the ON/OFF



The first-generation technol ogy did not be discarded
at the transition of the technology fromthe first
generation to the second generation, and the first

generation technology is still very usable now The
same is applied to the second generation and the
subsequent generations which will be described |later.

The configuration of the aforenentioned nmechanismMis
a factor which significantly affects the ingenuity of
t hepedt ) 1 echeaN/@TatHypedppar atats: of, aryM of - d-lsei s configured
generations including the f irst generation. Wen the
fabrifdi'6a - 6f- cans was nade easier with the
develo%ﬁgn%,of machi ni ng tools, the second generation
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the second generation, the ingenuity of the non-uniform
conversion Mb of the mechanism M was improved by configuring
the camwithhighaccuracy andcomplicacy. AlthoughtheM-A-C-3
of the second generation is Mb-Aa-Ca-Sa similarly to the first
generation, the non-uniform-conversion Mb realized by the cam
used as the mechanism had significantly-improved ingenuity.
Namely, it canbe said that the second generation is “a generation
of mechanical cams”.

It is obvious that dedicated mechanical cams must be
configured for respective operations of the tool T. However,
with advancing manufacturing of a wide variety of products in
small quantities due to variations of markets, it had become
more difficult to cope therewith by the method of fabricating

respective mechanical cams with the machining tools. Namely,



i nformati on canf. Nanely, there was a need for a

nmet hod which enables fabricating the camwth

enhanced softness and the third generation realized

that. Froma viewpoint of the functions of the

second-generation cam the camhad two functions

which are "the function of transferring forces" and

"the function of possessing information about

position/tinme", thus enabling transferring the driving
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cause the tool T to perform predeterm ned operations.
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automatic apparatus. 5 Consequently, in the thi

gemeteabf the hbeudmehanitsidulh tise BkcRanical cam to cause the
uni form conversion type Ma, the actuator Ais of a
tocl T to perform predetermined operations.

On the contrary, the information cam is configured only
to possess information while “the transfer of forces” is
implemented through a servo.

Such an information cam configured only to possess
information is realized in the following aspects.

(a} “template cam” like a cut-out paper pattern

(b) “picture cam” which is simply a drawn picture

{c) “software cam” stored in a memory of a computer

Particularly, in the case of a software cam, when the
product item is to be changed over, it is possible to achieve
changeover of the cam (changeover of the cam curve) within an
extremely short time by operating the computer through key-board
inputting or through item-changeover signals from the outside,

thus enabling largely enhancing the flexibility of the automatic

apparatus.



vari abl e-velocity type Ab such as a step notor, the
controller Cis of a nunerical -quantity type Cb for
controlling the actuator A of the variable-velocity
type Ab, and the sensor Sis of a neasurenent type Sb
whi ch out puts information of neasurenent values for
ensuring the controlled operation with the controller
Cof the neasurenent type Cb, wherein the neasurenent
information is, for exanple, the operation
i nf or mabheagdeh@bQut nt hig: adtivat geneAutoford,N@he mechanism M
vari abl e-velocity type Ab. Nanely, the MA-CS is
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speeds. However, the cUr renc
ahangespofnt he condition of the morks W such as

devi ation of the position at which the works Ware

pl acedas pdeddradbedi bbevencas: qfertfemshapest Guforkhec
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%ﬁ&#the like, with the transitions from the first to the third
generations. However, there were problems common to these three
generations. That is, apparatuses of any of these generations
can perform proper operations on the precondition that the
condition of the to-be-operated work W is maintained constant
{hereinafter, referred to as “work consistency”).

For example, when the work consistency is maintained, such
as when all of the to-be-operated works Whave an identical shape
and are placed at the same position, the aforementioned
apparatusesof the respective generations canrepeatedlyperform
ingenious operations at high speeds.

However, in the event of the occurrence of changes of the
condition of the works W, such as deviation of the position at

which the works W are placed, partial differences of the shapes



consi stency, malfunctions wll occur as follows. For
exanple, the works Wcan not be properly handled with
predeterm ned operations of the tool T, the works W
can not be handled at all, or the predeterm ned
operations can be repeatedly perf orned even though
there exists no work W These problens may be caused

by changes of the condition of the tool T such as wear
of the tool T, as well as by changes of the works W
Nafrelhe, itdevatitdmab ks appakabuses ffedtihg &1 sk 6rks W to
third generations are identical in the respect that

t hey tosdedt edbyelpenf dhm ehensape iopariateohsof drha herk
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simlarly to the f irst and second generations. In
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apparatus fornms a tool driving/ controlling portion 50
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Q&gpﬁgs%Qg%?&iggﬁkly—improved flexibility in the respect that
the camcanbe rapidly changed, the respective cams are associated
with the operations of the tool T with one~to-one relationship
and also the third-generation apparatus operates relying on the

work consistency, similarly to the first and second generations.

In view of the aforementioned facts, the forth-generation
apparatus forms a tooldriving/controllingportion50configured
to check the condition of the work W, detect the operating
condition of the tool T which handles the work W and properly
set and centrol the operation of the tool T in accordance with
the condition of the work W.

Namely, as indicated by the numbers 53 and 54, the tool

operating/controlling portion 50 is configured such that the



in accordance with the conditions of the work Wor the
tool T. The forth-generation apparatus is configured

by incorporating algorisns for determ ning the anount

of novenent of the tool T and the direction of

driving of the tool T and the |ike in accordance wth
the condition of the work Wor the tool T into the
controller C of the tool driving/controlling portion

50 in order to enable ingenious control of the
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requi red. The automation technol ogi es have been
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realization of |aborsaving,
type Ma, the actuator A is of a variable- ~velocity type Ab such

as a step motor, the controller C is of a numerical-quantity
type Cb, the sensor S is of a measurement type Sb, similarly
tothatof thethirdgeneration, whereinthe setting fordetection
of the condition of the work W (the arrow 53) and/or the setting
for detection of the condition of the tool T (the arrow 54) are
utilized as feedback signals and further the operation
information 51 and 52 of the mechanism M and the actuator A is
also utilized as required.

The automation technologies have been successively
advanced from the first generation to the forth generation as
described above. With advancing technologies, the number of
automation engineers who deal with these technologies has been

increased and such automation engineers have been required to



manuf acturing of a wde variety of products in small

guantities and consistency of products and the |ike

i n business organizations and the like. Fromthis

vi ew poi nt, business organizations which are

enpl oyers eagerly desire to know the actual grades of

skills of people referred to as automati on engi neers.
However, at the present tine, there is no system for

eval uating the skills of automation engineers and for
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follow ng reasons. For exanple, in the case of
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skettas rofquant epedt yhengi neers, and the eval uations
are conplicated. Consequently, it will be 9 necessary
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subjects of evaluations are substantially limited to software
such as development and processing of software in essence. On
the contrary, in the case of automatic apparatuses, the
mechanisms constituting the apparatus and the software for
operating the mechanisms are associated with each other in a
complicated manner. Furthermore, there are various types of
skills of automation engineers such as the ability to design
an apparatus, the ability to construct an actual apparatus, the
abilities for testing the performance of the constructed actual
apparatus and tomodify and repair it on the basis of the result
of test. Therefore, there are a great number of determination
factors for evaluating the skills of automation engineers, and

the evaluations are complicated. Conseguently, it will be



since proper eval uations have been inpossible at the
present time for various reasons such as the
difficulty of elimnating arbitrariness in
eval uations, it has been considered that it 1is
actual ly inpossible to evaluate the skills of
automati on engi neers objectively and fairly even
t hough there has been strong needs therefore. Next,

in the case of mainly evaluating the
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ﬁﬁé@@ﬁ?rﬁn%QQﬁQQ%Y61Naﬁ§¢y aigiito RAERoRN eV e hpé been

U|red t e various types of abilities as
f&iogﬂsne?és {hﬁ§e§8Fﬁlty to select and design

”E‘Chanhé GONShb H &d oPBfna(i?"f?' B@Bi&%&[rﬂ{ thedr eat

nunber hi'nges an I'1des the a y to design

@ftrdﬁlﬁltﬁalh S i eleQr srﬁﬁlméldfgcoxvsarrmmtant;mrﬁmsm or the
operation characteristics 10 (3) the ability to design
neidees ot oma thi i wievg lantéhectheicalskiddsuabout sudhrwageafor
alternating-current notor, a direct-current notor, a
§ma§ﬁ§pggaﬁ@cpﬁglpmkét1snecessarytoselectandsetquestlons

sultable for such evaluations. Further, in the case of
evaluating the ability of constructing an actual apparatus on
thebasisof theperformance of the constructedactual apparatus,
it is necessary to process and evaluate various types of items
and, forexample, it isnecessary toprocessmeasured performance
data about the actual apparatus. Thiswill require an automated
processing system employing a computer. However, there has not
existed such a system at all prior to the present invention.

Namely, automation engineers are required to have various
types of abilities as follows.

{1) theability toselect anddesignmechanisms constituted
by combinations of a great number of hinges and slides

(2) the ability to design mechanical cams for realizing

various types of operation characteristics

10



(4) the ability to design neans for driving a fluid
actuator such as an air cylinder, a rotary actuator

and the like (5) the ability to design nmeans for

driving a pul se actuator such as a servo notor, a
stepping notor and the like (6) the abilities to

sel ect various types of sensors such as photoelectric
sensors, magnetic sensors and the |ike, select the
portions for detections and sel ect signal functions

(7) thé3aBihe asi kig vprograhyt heagettdmdr bfinnpute lapdrical
output of the control by a progranmabl e sequence
cao%‘f%r’r‘f e‘sr“%sﬁs ?Ihéla%lflvﬁftyvgr&u§éfmf RetPRpGtd Hrd toGrpaent
Qo Nt LOLo1 b0 2 GONPURET, B Lo program therefor (9)

the ability to set and design an input/output

interfagernehbeuity abang: v ff]@aﬁggoﬁfdQE@ﬂﬁ%Eif@[l?g_agzalator
and (8) The aforenmentioned itenms (1) to (9) are itens

whicth apake aiespadndve, specitalryzedtiibebtdsaandhel Nike
actual, sone of the itenms are treated as independent
educat {ohtBabpetitsy ipdani vensans ésr dandipy abedse enghator
schools in technical fields. The aforenmentioned itens
CHEY 85(9) SEr'e ANOLOReafsS tHPLINE PA-AF ngRdbjrectld kand

aut omat j on, engi.neers_are_r ired.to have the

i lit1 88 TSI Fedt oF Tl R Bt AP (eRe FsnPuch
tJEth@&Q%%EkY@S@B§H§sﬁﬂggﬁggpé%%DEBEQEHHQ%EyEIkeJQelect
practice, all engineers who have consi derabl e

kinewbedgeowto frat deaver exeeldrentse1abt! s1ynd 0 CRRSE bHST

an overall system according to the object. Fromthe

af or entht tbredivi ewpoigrogramtthies seitkehy afhiatputt arkiloisput
i npossible to determ ne the actual ability to
COnSPFUTINE RS PINE RFPH-IHE LSt FEEUBRCE deremvilARRg t he
ability,on.the basis  of ns". whi.ch determ nes the

Y8 PN e EpPAPL P + L e EAT

technlggl 16 FPET B iV duat 1Pt a8 Satpit of control
by a computer and to program therefor

(9) theability to set anddesign an input/output interface
circuit along with the aforementioned (7) and (8)

The aforementioned items (1) to (9) are items which make
respective specialized fields and, in actual, some of the items
are treated as independent education subjects in universities
and professional schools in technical fields,

The aforementioned items (1) to (9) are all means for
attaining objects and automation engineers are required to have
the abilities to select/set or design optimum items from the
respective items and combine them. However, in practice, all
engineers who have considerable knowledge do not have excellent

ability to construct an overall system according to the object.

From the aforementioned viewpoints, it is likely that it

11



for the aforenentioned respective neans, since the

nmet hod involves extrenely a great nunber of

determi nation factors, thus naking the description of
eval uations significantly conplicated and also it is

i npossible to evaluate the ability to conbine optinum
sel ections for objects. The present invention is
characterized in that the evaluation is basically
structured by "designation of target operation
chartmpqaéibﬂECSb deueﬂmmaetOhbeaexmﬁmruﬁilpeysea afrtstruct
"verification of the target attainnent |level" on the
béﬁ%emﬁ w1t¢1éham@éhaﬂﬁ st ictied We @khehprem@ﬁheub@sm

etermne on the basis of the target”

and
aP B‘QFHSt WgﬂChldﬁtSF‘Bé‘Pest brafEaPRt cRhalPhasF oSt pdktiuet Ly
Plgﬂecac&tor qu{%rllecc?tr% ec%J?\r}énrQaaErlsons E%gtghs art% d
aF? processe %y a conpufgr I'ng t fé ¢ methoe

det @5 1Al enft ytNer Quet @lde £ SERBELAN: B ildnt g6 Qo kN8 hus
t o- be- exam ned pérson easy and accurately and also or

enablndithe 0bs€cid i@ ndet @raTiudatiioaBs.ightifl Befit 1 Obmd Nieated
controller out of the constituent elenments of the

afod enteret iLonedl lapoomabed appaedtase tiwe ddlllicow hg combine
eval uati on_and determ nati on have been |ocally
congteFelerhtons for whPRetBase of S|nple contr ol

USI ng ro rammb e S quencer ni
oo PO ST A RN EE  enardh HeTR 8o T A The

apgh 1.0 itgchpi %lc%liuyl ;m&&%@swu&&eﬂd@{&%ﬁ%f ft% rget

driving the nmechanism portion with the sequencer

evged tatieth cRAfhoeddsrined. fAS el densed byninka ﬁé&&@h and
description, this 12 is far fromthe determ nation of

t heesidildatépnaet aheonmtdeonateayimerr levelbtdretheorasis of
only limted skills can be evaluated wth

c‘afh%éﬁf)%mrs FERhbes Wit B t8E Bt Bnplogrder Fo Mt rmine

Over%e basis of the target” and also in that, in order to attain
the basic structure, significantly-complicated determination
factors are all processed by a computer for making the
determination of the overall technical ability of the
to-be-examined person easy and accurately and also for enabling
objective determinations.

Further, for thecontroller cut of the constituent elements
of the aforementioned automated apparatus, the following
evaluationand determination have been locally conducted. That
is, in the case of simple control using a programmable sequencer,
& simple mechanism portion which operates with the sequencer
is prepared and the technical ability to construct a program
fordriving themechanismportionwith the sequencer is evaluated

and determined. As evidenced by the above description, this
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automati on eval uation systens with conputers. Al though
there has been found no prior-art technique simlar

to the present invention in ternms of the technical

field as previously described, the follow ng Patent
Docunents are listed as literatures relating to the
present invention. The follow ng Patent Docunent 3

di scl oses a systemin which designs are nmade using a
conmput er and technical evaluations are conducted on
the hasifsopf thbeaoeRLS 16f bhecklesigns. oHOMVAltomation
this system nerely determ nes and eval uates the

ceny enterof Hestes worde, wsilRgl idhecorpUtLeaand degsated
not have the viewpoint of constructing an actual

applr apwecoriomad matdiogs whiehods neoteimptloy Wedi YASSanverall
eval uati.ng the_ performance of the apparatus or nmachi ne

f QP LRGPP e RERETAEI SVAFEAT i Wt HOPEERAFeal ability

o e paSbs SATIEd- PELSOno T S BroonsldenedlOou

be natu resulte Fom t

Dochinet + 3+hé PR ebneMabuat i B9 int&@PLE khY delhnical field

effectively utilize predeterm ned "desi gning

sof tpwadve bpsDandd e dibedabihé t yof Dfwitrhe Pt bht z8dd @@k are
the software. Consequently, the "designing software"

i 5iglidft es elttefrponres dediaginpgt oredrsbraseor dinmgnt Dot he The
present, i nvention, which will be described later.

[ Bt st PBoARE it DU A Ne1s2099¢ 924451 qrphe Which designs
Docunent 2] JP-A No., 2002-132839 [.Patent Docunent

TR B 4o b T Bt Dha ) DI TR a8 corplupged

W9§Ehéﬂ@gf§§PEh&90RFQﬂ@§B¥t%§d%%h%ﬁg.ehﬁﬁ%@%§mﬁﬁggkygtem

respective groups of target works W tools
nmaed yide t2ee0hdanae ewhl Datas g8k copeeat bee sighs hB8e using

work W and nechanisms M actuators A controllers C
artk sempurer and does not have the viewpoint of constructing
an actual apparatus or machine on the basis of the designs and
evaluating the performance of the apparatus or machine for
comprehensively evaluating the technical ability of the
to-be-examined person. This is considered to be naturally
resulted from the fact that Patent Document 3 aims at evaluating
the ability to effectively utilize predetermined “designing
software”, namely theability for theutilizationof the software.
Consequently, the “designing software” is different from
“designingmeans” according to the present invention, whichwill
be described later.

[Patent Document 1] JP-A No. 2002-024451

[Patent Document 2] JP-A No. 2002-132839

[Patent Document 3] JP-A No. 2004-110333

Inautomation techniques, it ismost important toproperly
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S for realizing the novenent of the tool T and al so
construct the elenents, and the system for eval uating
the skills of autonmation engineers is required to
properly evaluate these points. For these points,

there are many itens to be considered such as the

vel ocity characteristics and force characteristics,

the cycle tinme of novenent, the anount of novenent,

the accuracies of novenent and stoppage, the

charact el ésdritest changesedtierd grothpe cEhanges wirid®, tools
| oad and the friction coefficient, the setting of

i htwdrilcbcks wiaviedr s pesiordenthey iggertarvohsorgfragthes for the
mechani sms whi ch cooperate therewith, the setting of
oVt Bp 20f erdans §BF & i FH-URTPTEHe FPREMCIPSGFer and sensors
e yat i ons_nust . be conducte in. te of, such itens.
o et her TR SR s eSS B eRE Bt P Someg Tl
| She NACRISALY 1 AHURLLY FORSE riiet1 AR 1 ARPAEATUS 1US RY
actual equipnment, operate the apparatus and verify it

f ot draspeat eAginaiet Her requiséd the @Pepuitacye@d1 R these
actual apparatus matches the theoretical accuracy, as
wedintgs nerely setting values on paper. Nanely, there
is a need for equipment for enabling construction of

an act GaF dpisar RPUSL S orthev g akt eyt heeskito be considered

CBLACHL S a1 Lo SOTEL LR PP BEL e apparate.
aGida) . APPAAL HRo SRS, UG dn MR "\ Gr ﬁ@@emﬁ%%g' MM curacies

Al'so, 1t 1Is necessary to I ncorporate suc

psBGloveRbnskild se¥apgé | Ahesy:sheAttot sitite skhhdes due to
eval uation 14 system It is an object of the present

i theeptargrest of phepde aadshkid frievElcanatdedif isyshemebisiseg tang
conputer which is nmade for overcom ng

of interlock with respect to the operations of other mechanisms
which cooperate therewith, the setting of overlap of the
operation and the like. Proper evaluations must be conducted
in terms of such items.

For setting relating to the aforementioned items, it is
necessary to actually construct an apparatus using actual
equipment, operate the apparatus and verify it for inspecting
whether or not the accuracy of the actual apparatus matches the
theoretical accuracy, as well asmerely setting values on paper.
Namely, there is a need for equipment for enabling construction
of anactual apparatus for evaluating the skill (practical skill)
of constructing an actual apparatus and a system for evaluating
the performance of the actual apparatus constructed using the

equipment. Also, it 1is necessary to incorporate such a

practical~skill evaluation system into the skill evaluation

14



the aforenenti oned probl ens and includes at | east
nmeans for determning the ability to design, out of
determination neans for determning the ability of a
t o- be- exam ned person to design, assenbling equi pnment
for assenbling an actual apparatus according to the
content of the design, neans for neasuring the
performance of the assenbl ed actual apparatus and
means for determning the ability of the
te¥dmmexam ned person to construct an actual
apparatus fromthe neasurenent data acquired by the
rreasur LAd Smrafil] e SUMVARY o= SEHE uw@mpm%mmm@ skpll

esti.on dlsplgred on a conguter screen,

3

YW ER S HEd Pt ey 36rBRY f&&ﬂcsflsc%%% .fpaéﬂftercommg
eﬁ@%&%%eméﬁ? ?’E%Pﬁg‘#‘gpgh 1nc n tegea eas ans for

const1tuent e e COHSI ers op I mumtor

t&aeqmaah@mr@wgb;bm WBKESs Ayrfleshgne By +EPASLE UGS Rbans
them on the screen, and the content of the design on

tie dtreaeriniag e‘halaltbatledy BY aisd NG -piadehed #nedn to design,
eval uation data. Further, there is provided a system
wisehbenns| esvingssentbr ngs semtbldingaknappanat uspreamtus
g&paratus to be evaluated%kF according to the content
RS GR, Pk GrEserhe Tpht GRRAAR e MegRStIRE a%%wr@dthe

I d
q:cetrlf%rmggggrc% Uc%eara]t 3 sgrpgieuc?taec qag.efaﬁgag%?%sal argb ngagf ugor

be-exam ned person asse

fdeQ@ then HéHlB?ﬂl S n
PSR B AN CE ot E %&‘Aﬁtmtg ﬂ;é%;%nlﬁggg%%o chf?gﬁlrs E%mt

idnl astuat I&@@aﬁ:héugeﬁ@hﬂth@uﬁddsﬁ]ﬁem@ﬁt ath tappafat tsd 9r the
executing the systemaccording to the present
MPPSHELDA; M4f- 2 1S a block diagramillustrating, in
detail, the
SUMMARY OF THE INVENTION

According to a guestion displayed on a computer screen,
a to-be-examined person selects, out of constituent elements
(components) displayed on the screen, constituent elements that
he considers optimum for the question and then makes a design
by constructing them on the screen, and the content of the design
on the screen is evaluated by using predetermined evaluation
data. Further, there is provided a system which enables
assembling an actual apparatus (an apparatus to be evaluated)
according to the content of design, measures the performance
of the assembled actual apparatus and evaluates the ability of
the to-be-examined person to assemble the actual apparatus from

the measured data by using a computer.
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functions of the conputing portion 1, out of the

blocks illustrated in Fig. 1; Fig. 3 is a flow
diagramillustrating an exenplary executing condition
of the system according to the present invention;

Fig. 4 is a block diagramconceptually illustrating

the structure of the tool driving/controlling portion
for controlling the novenment of the tool; Fig. 5is a
diagramillustrating a target displacenent
characteristi GrRIGF BEFLREHIION andTBAE dbrsm acsment
characteristic of an apparatus constructed by a

t 0- be- @ héd PekadndiFgpn 6l iss ratilew thepyesarntli pig-Lline
an exe Iar deS|gn content displayed on a conputer

SOF GERPREIGELS S8 SXSFPENT éﬁ‘?éé’éﬁﬂ“r?g:%dé%r?ﬁl iglgpresent
Ihggegghﬂ§able menbers di spl ayed on a conputer

sCreén; and Fig. 8 is a viewrepresenting a state

wher e Q&%GSQQDSQQQH%QR diéﬁm§ﬁ9ﬁﬁ§5t959§ﬂ OQn'aetall the

di spl ayed on the conputer screen. DESCR OF THE
PREFERRED EVBOREVENTS:t ier eopaiberl, &fﬂlﬂdﬂfﬁﬁﬂbsb%cﬁshe
present invention will be described using the

didhiiigsited gn Figllustrates the general outline of
the structure 16 of an apparatus for realizing a
systen1d€bo§dﬂﬁg t%“?h@lﬁﬂéé%n%ll?%ﬁRﬁﬂﬂ“@nanT?ﬁ%ﬂplarY

aBQQ£ |ncluges a nputer _as a_co UtIQ§ gort on

cons |WQHﬁ°H81 %nd%pargtﬁgsﬁ%m P He & present

a§§@@¢%ﬁﬁg apparatus 2 which enabl es assenbling the
content of design which is nade by a to-be-exam ned

per son r3.gat 4tie aCOMul HRggpati tdoddebrually illustrating the
structure of the tool driving/ceontrolling portion for
controlling the movement of the tocol;

Fig. 5 is a diagram illustrating a target displacement
characteristic for a question and a displacement characteristic
of an apparatus constructed by a to-be-examined person;

Fig. 6 is a view representing an exemplary design content
displayed on a computer screen;

Fig. 7 is a view representing an exemplary list of usable
members displayed on a computer screen; and

Fig. 8 isaviewrepresenting a state where adesign content

for another question is displayed on the computer screen.

DESCRIPTICN OF THE PREFERRED EMBODIMENTS

Hereinafter, embodiments of the present invention will

be described using the drawings.

Fig. 1 illustrates the general outline of the structure
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First, the general outline of the flow of this system
wll be described with reference to Fig. 1. Here,

Fig. 1 illustrates the structure of an apparatus for
executing this system At first, a predeterm ned
question is displayed for the to-be-exam ned person 3
on a display portion (designated by the reference
character 12 in Fig. 2) such as a liquid crystal or a
CRT of the computing portion 1 or through hard
cEpyithgrr@xntusofor Weadsabhe ach esieamt scfordinpto the present
af orenenti oned question such as the aforenentioned ‘
meCHaRT s M Thhe xppaater ACHescomPErter aTa eprputing
sensor S, the. interfaces, connectin ers, and the .
PR Ctoft sl PRl B neBarar S raga o0y ruphr eeib1 ing

SH@Bafﬁtﬁsh.@ wﬂ?@ﬂ%%!a%@les a%ggfdi)fir@gh% I&% %ghy%tfocfesqr % which
di spl ayed on the display portion o the computin

pasthaie by Miebspechhicad byrsbars exampt &omph¥REs Bd¥tion
| engths of the lever and the rod and | engths of the
clank armand the like are displayed for the nechani sm
M and _types of the actuator such as an air cylinder
and a StEFHY ridie FVtOT2landt SifoReShefl tvechithieAvishgarwill

a i_spl d.for the actuat.or by i mages, graphics,
S PR BT R e R P 0BE TP Y + Boodehm g shebp e ates
NUAET | u le.r e . thase_ havi
b e P T AT S POyl SR D

t 0- be- exami neel, REpsOHe B 19llneat Guedti M 18 GBS INRAIfor the
means 5, constituent elenents displayed for the
aforlesreanarined rpueshi dentahdbsghaapok npott t(idrgigeanst By the
such as a keyboard or a nouse, selects elenents that

hee oI e FRabRpt it 1addcei &l esugthesr espentiidverystal or
el t ith one another,and further inputs ,

e 281 e GRRS G paPF bf f deSF g oPabEEherayang . out

| i gni i .. d i.bed
Fg?glesﬁs%olrigg%rgﬁig@b?&ﬂgeggggeﬁﬁéﬁélo@l%d S&&gﬂl%% such as

the aforementioned mechanism M, the actuator A, the controller
C, the sensor §, the interfaces, connecting members and the like,
elements whichcanbe displayedbygraphics suchas themechanical
module and the actuator are displayed on the display portion
of the computing portion 1. More specifically, for example,
types and lengths of the lever and the rod and lengths of the
crank arm and the like are displayed for the mechanism M, and
types of the actuator such as an air cylinder and a stepping
motor and strokes of the air cylinder are displayed for the
actuator A by images, graphics, specific numerical values for
those having specific numerical values or setable ranges for
those having variable numerical values.

Outoftheseelements,theto-be—examinedperson3selects,
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When the desi gni ng has been conpl eted, design content
data (data indicating the content of the design nade

by the to-be-exam ned person 3) nade by the

t 0- be- exam ned person 3 is evaluated by a processing
portion 6 and the conputing portion 1 executes an

eval uati on about the ability of the to-be-exam ned
person 3 to conduct designing at first. Next, the

t o- be- exam ned person 3 selects actual constituent
ekéneAesigoirespondingeens titeicodnst ¢tangrst ded@hmgrtcs for the
enpl oyed in his design nade at the designing neans 5
afdeBerTE e dagd el s R Aehatl SRPHaEEYY difamiss ¢ such as

design t he assenblin appar at 2 (the reference
naned s bRl Sen by SRR AL Bt e one AR S .
aghbadi v aperatedoand Jfhe gpaliat |, g, ocondit|ep ’an%i%rther

operation accuracy and the |i ke are determ ned

r ehigt engenatingilala 8)e saittpd Mo Bed S e datehdrSte example
automatically output to a processing portion 6 of the
cofprbrei dep igponygimethed wWileé lpr deessilegl pardr dnnbre detail) .
eval uates the abilit% of the to-be-exam ned person 3
t Brer §BRes 1gRing haakegprarmiesedn dephanseatsnbflata (data

d 1.nat i an/ ti d whi ch h de to

o2 ShTkr iRy S ERERaP e oSe il racBetit Cportr g ned
f ki -Res exan
b e R G S

desirgreandng ke revahuabhandatamds: g bhetabh i E¥et@tes an
assenbl e the actual apparatus (the reference nunera

9y valatattipnsabouie theledrid ity @f sbeatorgtchedaasnédldeawsn 3 to
That is, the to-be-exam ned person 3 determ nes the
pePrYttaieeioring md £drgal apparatus desi gned by

hinsel& en the result of the detfrnination

d, . .wh
reveal Yfhat the: ES GHER: CoRAGToA foReLects actual

constituent elements corresponding to the constituent elements
employed in his designmade at the designing means 5 and actually
assembles a mechanism based on his design at the assembling
apparatus 2 (the reference numeral 7). Subsequently, the
assembled mechanism is actually operated and the operating
condition, the operation accuracy and the like are determined
(the reference numeral 8) and the determined data is
automatically output to a processing portion 6 of the computing
portion 1. The processing portion 6 evaluates the ability of
the to-be-examined person 3 to assemble an actual apparatus on
the basis of determination/evaluation data which has been made
tobedata inadvance. Further, the processingportion 6 finally
evaluates the skill of the to-be-examined person 3 from the

evaluation data of the ability to design and the evaluation data
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cannot provide a sufficient maxi num speed, he nodifies
the design of the nmechanism assenbles an actua
apparatus again on the bases of the nodified design
and then perforns determination wuntil the target
performance can be provided. In this case, the nunber
of tinmes the design has been nodified to provide the
target performance and the like is also enployed as a
criterion for the skill evaluation. Wth reference to
Fof.ch2 andl Fygto Jssehbl aftorcesenti DRedarstisiqtueerafdrdence
be described in nore detail. Fig. 2 illustrates the
sbpetadr €)of the apparatus for executing this system

and Fag 3.illustrates an exenplary condition wh
this sySt ERtF stiMsai ﬁaeé%elc%taéﬁo anatla%saﬁ drl aa‘t’% “That

b th t t
ﬁ?et%g 9£ e%ﬁggva%ug? s%%r eqqln%ab :g;?foEﬁaTﬁ%of

determ ning a ing t

t endbecexam [5ohReLS0Me S SR Q?efﬁn%reQ%egn@nq:hen the result
prerecorded.  These questions’include, as data, direct

qoesthieons t StfithaaS on' €ORS4 ILChad SNSIRIBilgRd. configuration

and al so i nclude equipnment for achieving the direct

| sTuRst poperdd & agt Conidinttineng mGacggeas yie marid iehehkidesign

A person who executes the skill evaluation of the

%P F& e REF Fet e PEEAMSL S 136 FE THA pr RRi@tiSnagain on the
hrou 19 a uestlo ettln ans 11 an

t
dhgadd 07 LOL S Rt W00 26 o ﬂmﬁh%e?eerq%nﬁéaon
cansti tuent . £} %o Sn %%Ipms%d reg . 4i splaw dlr;,g case,

nmeans 12 (Sl andS2of Fig. 3) e -exam ne

piEties amBe £l @i gﬂﬁiesatH@Qié&ﬂt;ﬁrﬁafS)be@ﬁ hiceMirigdteprovide the
question di splayed on the displaying neans 12 and
cortertupe st armaackeuaid thelakiesns adepreagpondiing tartiherion

content of the design. In this case, the
for the skill evaluation.

With reference to Fig. 2 and Fig. 3, the aforementioned
structure will be described in more detail. Fig. 2 illustrates
the structure of the apparatus for executing this system and
Fig. 3 illustrates an exemplary condition where this system is
being executed.

In a question data base 10 of the computing portion 1,
questions for determining and evaluating the skill (ability)
of the to-be-examined person 3 has been preset and prerecorded.
These questions include, as data, direct questions such as
“Construct a system for ... ” and also include equipment for
achieving the direct issues, operating conditions (accuracy)
and the like.

A person who executes the skill evaluation of the

to-be-examinedperson 3 selects apredetermined question through
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mechani sm and the actuator and the |ike set for the
guestion nmay be displayed, on the displaying neans,
either by text such as a "variably-structured
mechani sm nodul e" or by graphics of elenents
constituting the nodule such as a flat cam a |ever,

a slider and the like. First, the to-be-exam ned

person 3 constructs a nechanism f or achieving the

af orementi oned question by the designing neans 5
t%r%ﬁﬁfﬁlPﬁes$?ﬁﬂﬂqimﬁgnﬁehzsaﬂﬂ e chinsent nef tihe shéected
case where  the constitrent el enments of the nechani sm

ar & di'Spl a5kd By regr S8R ERER UiSSpTa-Ag? HednsPlayed
| Sh ep8§§‘ﬂ>ﬂ i n'ig(?ne%%elzt &el andaeé% IQ?’Fif O%) exalqgil ed—bbey—examined

draggi ng t'he ‘respective cons uent ~"él enents to

pgfe&@%tn eJcﬂ@é’lg;‘ii\sf%ﬂﬁééﬂﬁq%m%.ﬂglﬁdi(@ﬁgb%e%éﬁéeﬁ at2 layed
(this method will be described |ater in nhore detalF
usi nyetdispldiyang ngsins Parddc dbaskyucthy o8kt @ur meghthesm
systemto graphically display the content of design
foorheeRendbed (i Wee costagt &f EhetdesilganguBigéhas case, the
possi ble, this systemmay be utilized all over the
WTENNPR R TPEngE R YarrPek e NSl yett Rer tdesRYRs hen
rein have _any structure which
TR P LD TR T 0THa TR o Sl Y et suen

piedetermaned- sl eenhSq hOLnSONSt ek 89 & BECHARIKSHY of

that he considers optinmumfor the given questlo
enableess hidnstta tseing hthecnohudatsuah af 4 Faseteet edifer,
el emrents and al so enabl es conversion of the content of
desilgderiand tdigj dékeve data for eval uati on.

Accordinpgly, the "designin% means”_does not designate

sof t waf & Y'or MR §PGRT 1 WHERT REATBW SeRSEruTifea mechanism
R R e B e A0 e e T B e iar o b iheans
Feh AR/ NI Phputting means 4. At this time, in the case where
the constituent elements of the mechanism are displayed by
graphics on the displaying means, it is possible to make the
design, for example, by dragging the respective constituent
elements to predetermined positions on the displaying means 12
(this method will be described later in more detail using the
drawings). Particularly, by configuring the system to
graphically display the content of design from the beginning
using as little language as possible, this systemmaybe utilized
all over the world without language barrier. Namely, the
designingmeans used thereinmay have any structure which enables
the to-be-examined person 3 to select predetermined elements

for constructing a mechanism that he considers optimum for the

given question enables himto set the combination of the selected
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of sensors S (S3, $4 and S5) which are displ ayed

through the designing neans 5. Further, in order to
enabl e feedback control of the entire nechanism he
sets the ability of the sensor S selected for

detection during the designing, through nmeans 16 for
setting and adjusting sensors. The aforenenti oned
selection is perforned as follows. That is, the

t o- be-exam ned person 3 selects elenents froma
mechenitsnadatL hasealBes cdAveast vatdl tHatahasarldb @rdgn
a sensor database 13c within a nmechanism el enent data
13t hradugly tiee hdati s nicel emehtiasebect Pngoneamsl yi4 thand
perforns designing through the designing means 5 in
actot FEHEE AR, Rogp i Jéqnatqﬁ%escaf?f@raéﬁémri%?é@nmg with
method. In_this case, the nechanism el enent data 13

. NArrowW serse. .
i's preset  such that only nmechani sm el ements

CorresQQQQkﬂ%eLQx£H§HQ§5e9§§§%E&ﬁe%@gcmggmgﬁuﬁg%%gtsfrom

fromthe aforenenti oned nechani sm el enent dat a

Hoxeyebup loff rieshahsempos st grbep setadthe tBes hakh$ fhe group
el ement data 13 such that all constituent elenents

i pE|asdispgsof heF3,cOdsantd ugnt whélcenent slitdpdaybHoslercugh the
corresponding to the question, instead of

pRes 1 HNGIRRFISHe sEPEERGONIR &AFEr oo rErrdls| ke aslpackatanggol
th bility of the.to-be- i ned on 3 _to desi
(AU EnBPE  8E AT ndSai B GH® FUrt At 1 1 O4dBPE I TS S
t heps RCchapi sn.cl e0R THL&din?hﬁhg]ch‘sqlgg%ﬁ(aéﬂr%%?;ﬁprﬁéaﬁﬂé‘ 16
3 creates a predeterm ne ontrolle program t'hroug

MEaNSsek> 1hr afd eadj g idgCoBhEOES €1 TREOFE S4Bt ioned
controlling the constructed nmechanism (S6). Wth the

a$ @rerson oneer fretrtealda s fhélbes be Téxanisnethgpes Son-exdmined
perfornms designing for the predeterm ned question and
tPRFSQAY &l BateoOrs §ySPent §rades aafnackyal sadesat hese 13a, an

n t of .desi
C&Eéég{or ata aSQQ3bandasensordatabase13cwithinanechanism

element data 13 through mechanism-element selecting means 14
and performs designing through the designing means 5 in
accordance with, for example, the aforementioned method. 1In
this case, the mechanism element data 13 is preset such that
only mechanism elements corresponding to the set gquestion can
be selected from the aforementioned mechanism element data 13.
However, it is also possible to set the mechanism element data
13suchthatall constituentelements includingotherconstituent
elements than those corresponding to the question, instead of
pre-limiting the selection range, to enable evaluating the
abilityof the to-be-examined person 3 todesignundermore strict
conditions,

Further, in additicn to these mechanism elements, the
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(S7) . Nanely, answers have been input to an answer
data base 17 for respective questions stored in the
guestion data base 10 and eval uation points are
stored in an evaluation-point data base 18 in
association with degrees of achievenent of the
guestions. A central processing device 19 eval uates
the ability of the to-be-exam ned person 3 for
designing fromthe point calculated at an eval uating
nmeanse 2 @inthepdasis 0t rbhecdesi gred-datai fadecdyrdhaer
t 0- be- exam ned person 3 and the tine takes to
conpd sire thheudesiegns it €br icscautipyta £romral idopko@tam for
The processes until the evaluation of the ability of
de’t gt Idg rar &he afpngerfcseAedeabar i -cdipdit i ng port| on

e to-be-exam

éewéﬁr‘}%'tﬁ&% B BE B THE Mo n G- Fes STy Ferson
CoatiEhs, He: RAIATISMLAN £DEabASI A nel chL S ASSIAN cne

At t e se tst Ism

eé@éTEIHtS_dPhS 8¢stdh gjr%dggsérﬁm e‘xfaqma@ege@ft@rao%&buel &£ 22,1 gn
anactuator unit b and a sensor unit 22c through a

meghani sanel gnaniswans thaw22pebhemm@mss esbdre sanaweaciaed base
agf)ar atus through the assenbling apparatus 2 and
fﬁﬂrrrﬁegﬁtf@‘iﬂg? cfuesheond otternast iLiondte testion| @rta Oase
gt t he construction of the actual apparatus

16" H@%%ﬁ%@&%&&%@%@‘% &P ihafeyaten-point data
otpggeat BOQnan &?p J.on gkgg %ge oo@la%kgegglgent of the

operatlon is ou he ce processi ng devi ce
1Que fUrdrier, the data of operation of the actual
apparatus (data of the accuracy, operation speed and
the | Bkegntwntdichrbassdigenddeteem hedabyatde the ability of

determning nmeans 24 is output to the
ezt detrbenepanhrediatexrsipasé 18r afresidd ngbfkpmythof point

calculated at an evaluating means 20 on the basis of the design
data made by the to-be-examined person 3 and the time takes to
complete the design which is output from a clock 21. The
processes until the evaluation of the ability of designing are
all performed at the computing portion 1 which is a computer.

Then, when the to-be-examined person 3 has completed the
designing, he actually constructs the mechanism on the basis
of his design (S8). At this time, he selects the mechanism
elements used inhis design fromamechanismunit 22a, an actuator
unit 22b and a sensor unit 22c¢ through a mechanism element unit
22, then assembles an actual apparatus through the assembling
apparatus 2 and performs setting of the aforementioned
controller.

On completing the construction of the actual apparatus,
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constructing an actual apparatus is graded and

eval uated through the evaluating neans 20 in

accordance with the same nethod as that for the

ability of designing (S 9 and S10) . Further,

simlarly to the case of the ability of designing, the
clock 21 outputs the tinme required to conplete the
construction of the actual apparatus and the result

of time nmeasurenent therefrom is also added to the

eVt Uatibenesfmihed gleirsphy3 dferoonsteacthagppeantach uald the
aEparatus. Finalli, the central processing device 19
detBT P88 EREFOmBYalFfates OPRBaBIRY iiBycBErEthao the central

t 0- be- exam ned. person 3 for automatic equi pment, from
tﬁreo%evsaﬁlﬁgt E%‘ﬁ%g? olfg ‘th “rat& ri't)%8f atoaes‘ifgf??igija‘éh%“ t4fe the
api- i ' e I t. |1/t
PR IR 1450 BY AT, RN o3 Lid e

f Orkevahuah itenr Medd dBe-6BR5Ldd BOOL 1S defalkhoMsng NREBE Y4 is
if there are differences between operation

chiarract eritgtd esablatihe-ponst rdicizedagetiBabnappar &bisity of
and the target characteristics (question), the point
of SR g ucta nEeractvirAedrpep s on 13 axade dpeddetalaeted through
atcordagce with the differences. Also111 if the tine

t akeSVEO b &FEPENe’ TCoRSTIIRAT S Yot Nt HE gebgdrethod as

ahha! ' 7 IgS . utild zed 23 an_qbj ect
of de?%§§FF§n£§$ﬂ?ﬂi%509%$¥3$H#i g%ﬁ%gpé %gihtegur et

téignidlagaly 24 @fe Kade 24.cHOEbLEXAPP! S BQAghRDES, the clock
eval uati on and the determ nati on of operaglon
chlaracper s sthe g imbore@xianpl ep aofiliatd anal cofisdi@ion of
roller type potentioneter constituted by a friction

di i@ Tt atP a e th @nsltidifet r e sl tep fplotrenine afrstegent dihelpe from

presied %gﬁinst he out put, end such
15 also added to the evaluation of the ability of constructing

an actual apparatus.

Finally, the central processing device 19 determines and
evaluates the ability of the to-be-examined person 3 for
automatic equipment, from the evaluations for the ability of
designing and the ability of constructing the actual apparatus
{S11/the reference numeral 25 in Fig. 2).

Exemplary criteria for evaluation will be described as
follows.

Namely, if there are differences between operation
characteristics of the constructed actual apparatus and the
target characteristics (question), the point of the
to-be-examined person 3 will be detracted in accordance with
the differences. Also, if the time takes to complete the

constructionof theactual apparatus is long, thismaybeutilized
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as a slide table (linearly noving table) surface to
detect the output operation characteristics, thus
providing a graph of the displacenent operation
characteristic as in Fig. 5. In the figure, LI is a
curve illustrating a target displacenent
characteristic and L2 is a curve illustrating an
actual displacenment generated by the operation of the
apparatus constructed by the to-be-exam ned person 3.
Chbvicoush ysctasfidwrracuive 42 tappsaiachesThhe wameves ldounted
the to-be-exam ned person 3 wll get a higher point.
HeY &:hesglpali ¢htes Honaxi nuiwt argerledi spl acerrent and
to indicates the tine takes to realize So, t he

other K&hd-"%,SY AHHPCAPBST Y elf ﬁiﬁﬁffali“érﬁ?%%‘é’hé’rﬁ operation
p&géjﬂa%grlgyl dg] ng%QJ andCO?LS‘Jt.c%’IlCt eq g¥1¥1hneq {:?]n,ber type

t o- be- exam ne per son cat €es

eI admb Oc F 88hLZEL Rld B Yi W Ofn &Dsek Aborement | kﬁ@ €fare
curve s LI andL2, conparisons are nmade between

dat @ moteesipeetbyecoiet srafsddagdiage afe obkpandidguch
data at the respective points of the curve L2 and the
fa1 Powh s grlabl rig imeehby miog inppidlee )t her ssae thodetect the
exanple, if the maxi mumvalue SI of the operation of

%tpé]ﬁpcﬁjreaﬁaﬁé On%ﬁ‘l’:ﬁﬁféﬂtw t Pleug BrB‘élfé;(r&m‘:l fE@ph of the

d th f
R T S el
be det tf-ilCEk?éj fiRmrLa ﬂ?XiMno%%eM@iu Pra%x{z} 24, g&i

if the average speed VI of the apparatus is ai’f

fdieml at et argeraaver bgei spred.Va sby dﬂrwslﬂpus%ratmg an
thereof, 5 points will be detracted fromthe

AGIahEHSPE ASEM eI grnerpoitby thderms rathient@f geé apparatus
aver a eed Vo and the average speed V, provided by
tcr?é'szxgﬁa\: by d° tRePe e aierdR e pér sGhviogpdy, as the

%%frkf@eﬂ'z %%pgchgc}fn—:oslg It grv qlfﬁt | gl?es to-be-examined person 3

will get a higher point. Here, Sy indicates a maximum target
displacement and t; indicates the time takes to realize Sy. On
the other hand, S, indicates a maximum displacement provided
by the apparatus constructed by the to-be-examined person 3 and
t: indicates the time required to realize 354,

Inviewof theaforementioned curve s L1 and L2, comparisons
are made between the data at respective points on the diagrams
L1 and the data at the respective points of the curve L2 and
the following grading method is applied thereto. For example,
if the maximum value S1 of the operation of the apparatus
constructed by the to-be-examined person 3 is different from
the maximum value Sy of the target curve L1 by 10 % thereof,

10 points will be detracted from a maximum point of 40 point
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Vo = So/to Vi = Si/ti Further, there is another

eval uating nethod as follows. The procedure until the

t o- be- exam ned person 3 conpletes assenbling of an

actual apparatus is the sanme as that of the

af orenenti oned exanple and, after detecting operation

characteristics thereof, the structure and the design

of the systemare nodified as previously described as

requi red. Nanely, the design and the structure of the

attdal L dpparat iRdareect dpeat ddieyapmdidtivedi add f fahent from

the target operation characteristics can be finally

Aot SOEAST FOPREUPEAE oo P pekd ried oo thEOBAS &/ill
t [ t ak nti_l- then,.the nunber of des

e o TR RS s st SR S Tt Rt e

progr amers! e gl h&JdkGe LPeldig SAB& el B 285 @deq

characteristics can be finally realized, thereby

pvoptatingd be thdvariage ushat +hdet @rda-eakhin®he € dalrebhas are

can be established nore easily than the degrading

nig hiogdenapl dbiy¢ ntploperiati aguahdemet eri stics

conpari sons. Namely, this evaluating nmeans provides

t he aavéﬁﬁ%ééothat t he eval uati on-poi nt data base 18

of Fig, 2 can_ be structured nore easily. Further, it

i s neceSsary o i ncorporate nmany types of 25 elenents

i nto thereROPULHRYe PA HhoPhdy UviRE t§ QY AP s Kol iows .

el ements for constructing automati c syStens which are

t he group protegeedant SNEhMcd-te-gkatpPned pact @B cnpAetes

the group of controllers C and the group of sensors S

arseabtlaab| 9f mrepateal hemmeeitas $m ehemene opi tha2 of the

such that these el enents can _be used for assenbling

A GFERENT LoRRE Hurerde 88doct BEwd dFtertyagi eraration

characteristics thereof, the structure and the design of the
systemaremodifiedaspreviouslydescribedas required. Namely,
the design and the structure of the actual apparatus are
repeatedly modified and, when the target operation
characteristics can be finally achieved, point detraction is
performed on the basis of the time takes until then, the number
of design-modified components and the number of modified program
steps and the like. In this case, the desired characteristics
can be finally realized, thereby providing the advantage that
determination criteria can be established more easily than the
degrading method employing operating characteristics
comparisons. Namely, this evaluating means provides the
advantage that the evaluation-pcint data base 18 of Fig. 2 can
be structured more easily.

Further, it is necessary to incorporate many types of
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data to enabl e the to-be-exam ned person 3 to set and
conbi ne themover a w de range during constructing

the nechani sm by selecting constituent el enents from

a nunber of elenents. Mre specifically, it is

desirable that the respective elenents are prepared

to have structures and functions such that neans

having the followi ng functions can be structured. [1]
Mechani sms (a) Vel ocity up/down nmeans with the

meé g sminty) tEadcspesd nyeduction heanshai tthukhgroups of
mechani sm (c) Driving-direction changing means with

t FeSHRT AP FPE HY UPald At et el £Ys edmemnghinh peanse group
wi.th the nechanjsm (e ower i ncreasjng/reducing
R T A¢HyMverehte gham Pt gontrollers
chagpgi Lt h hani,s etc. 2] Actuators
(o o Bt otktor oy R e erPee ek

anéd@dorsm—eq nEhtiGHRr 25 SUFR ROVEk hatt WAl Qb (DaHBat seq
power actuator There are provided the foll ow ng

otiep utstsiemglipans srerctt he madspaciisves a6t Latar §i€R)vdrd ous
(d). 26 (e) Rotation output (f) linear-nmovenent output
(FFEBRCngR R pihe Beche{eapmdantr péters 3(8) Eteetdicalbine
¢ I%r{ oolvle?:r a &?&e EJ!”&?an}er %ﬂirgngoggglgtlz:lfgting the mechanism by
selecting constituent elements from a number of elements.
More specifically, it is desirable that the respective
elements are prepared to have structures and functions such that
means having the following functions can be structured.
[1] Mechanisms
(a) Velocity up/down means with the mechanism
(b) End speed reduction means with the mechanism
{c) Driving-direction changingmeans with the mechanism
(d) Partial-velocity changing means with the mechanism
(e) Power increasing/reducing means with the mechanism
{f) Movementquantitychangingmeanswiththenechanism,
etc.
[2] Actuators
{(a) Electric power actuator
(b) Air-pressure power actuator
{c} Fluid-pressure power actuator
(d}) Heat power actuator

There are provided the following outputting means for the

respective actuators (a) to (d).
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(c) Fluidal controller (d) Thermal controller, etc.
The af orenenti oned respective controllers are prepared
as progranmmabl e controllers or connection-variabl e
controllers such as replacing pins which enable
arbitrarily constructing the circuits thereof. [4]
Sensors (a) Electrical sensor (b) Electronic sensor
(c) Magnetic sensor (d) Thermal sensor (e) Optica
sensor, etc. For the aforenentioned respective sensors
(a) to (=) Rotheien arweuprepared sensors or auxiliary
tool s which enable swtching-over between the

fol | owifd ddbpatguovEmentnpetPutype out put (g)
Nbasurqnsngwt e output Hereinafter, there will be
descri bé exé%%l%ﬁ?“%ﬁe???ons and exenpl ary poi nt

al bpcai{gnrs 19pst he precondition that the
agorenentioned el enents are prepared. [Question 1] 27

" Const riagt Edesystem -ohttgaiL2zi Ng a constant-velocity
reci procati ng novenent under the follow ng
condi t ilbnsElec{rkivd ccaphendl Dér novenents) a. The anount
of stroke froma starting point to a target point; 80
mm b. The Etelpgeopssilieon accuracy at the target
pOInt;(d) Thermal contrecller, etc.
The aforementioned respective controllers are prepared
as programmable controllers or connection-variable controllers
such as replacing pins which enable arbitrarily constructing
the circuits thereof.
[4] Sensors

(a) Electrical sensor

(b) Electronic sensor

{c) Magnetic sensor

(d) Thermal sensor

{e) Optical sensor, etc.

Fortheaforementionedrespectivesensors(a)to(e),there
are prepared sensors or auxiliary tools which enable
switching-over between the following outputs.

(f) On/off type output

(g) Measurement type output

Hereinafter, there will be described exemplary questions
and exemplary point allocations on the precondition that the

aforementioned elements are prepared.

[Question 1]
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+0.5 mmor less c. The stoppage-position accuracy at
the starting point; +0.5 mmor |ess d. Mytion

vel ocity characteristics; a constant velocity in the
both directions e. The tine required for noving from
the starting point to the target point; 2 seconds
+0.5 second or less f. The restoring tinme fromthe
target point; 2 seconds +0.5 second or less g. The
out putting nechanism; a |inearly-noving table h. The
| oad; orbysthecwei ghtstefn the t@blie ing. aThensontente1etity
operations (ia) A starting swwtch is used to start
opRFE WIS L nd (Tpyerardppagerf bhe 1f secoridgatotdhiet tarsget
p?tnt, autona%ic restore (ic) An end signal is output
j 05%° FPEF Ehet TGRS ) rest ore.  (Usabl e merbers:

t hese gusfgﬁé el ected from.the fo#lomﬁn [espective
groupsy a rgﬁarlﬁ? Site” FINS §FOUS B 2Py point 16%a arget
vgéhaglﬁgs&ﬁuctured mechani sm nodul es and the group

of velocity-reduction units 28 b. Actuators; the group

of el eetrrgaldtppab¥epoact Ut acsurfey Contthal L&F$ot point;
programmabl e sequence controllers d. Interfaces;
i ht@ers aveorptes®s e. Sensors; magnetic proxinmty

sensors f. Qthers; clanping nmechani sms, connection
cabl eS,C'er[f}Le. stoppage-position accuracy at the starting point;

+-0.5 mm or less
d. Motion velocity characteristics; a constant velocity
in the both directions
e. The time required for moving from the starting point
to the target point; 2 seconds +-0.5 second or less
f. The restoring time from the target point; 2 seconds
+-0.5 second or less
g. The outputting mechanism ; a linearly-moving table
h. The load; only the weight of the table
i. The content of operations
(ia} A starting switch is used to start operations.
{(ib) stoppage for 1 second at the target point,
automatic restore
(ic) Anend signal is output just after the automatic
restore.
(Usable members: these must be selected from the following
respective groups)
a. Mechanisms; the group of variably-structured mechanism

modules and the group of velocity-reduction units

28



(A) The eval uation system for the aforenentioned
guestion 1 [potentioneter-type novenent
characteristics evaluation systen] Required nenbers
(a) Potentionmeter (b) Interface unit (c) Personal
conmput er and dedi cated software (B) The content of
eval uations (a) The selection of the nechanism 20
points (b) The selection of the actuator; 10 points
(c) The construction of the controller prograns; 20
poi nt s b-(AYtUPHe rsettthengr ando djlest mend 1 bf-drigesensorators
10 points_ (e) The output novenent characteristics; 20
poi nt s € (FYRThe! t9hfe PaRER TP e SiegHRREE afrintrollers

constructing; 20 points Total pojnts; 100 points The
af or emerit F%%%rdgarceegspeéfli%\? 9%%‘? ég? rl§ﬁt omatical ly
procesgsedsbysdhe. cQoputing ]:g_xgrtﬂm 1 val uate the
skill of thse_ to- be-ggxarrll ne f)(ergg% %érpsﬁ%gs 6 is an
exenpl&EyﬁdeﬁbgnlthMﬁﬂM%M%dMMdi@mb$c%ﬁﬁ@étﬁgncQBlEQ?etc.
screen of the conputer. The reference nuneral 30

deki gt esadubfsen reapreseldr ngh fusahket hendergieas ttion 1
f displayed on the conmputer screen and they are

r EPEQEAPBE A% FYPeFmgVerent ophasaafsré st The evaluation
to-he- 3xam ned person 3 selects nenbers that he

consi der s necessary for the aforenentioned questi on.

At thi geqhi] By dd@el-Q- be- exam ned person 3 noves the
nouse to the nmenbers

{a) Potentiometer

{b) Interface unit

(c} Personal computer and dedicated software
(B) The content of evaluations

(a) The selection of the mechanism; 20 points

{b) The selection of the actuator; 10 points

(c) The construction of the controller programs; 20 points

(d) The setting and adjustment of the sensor; 10 points

(e} The output movement characteristics; 20 points

(f) The time taken for designing and constructing; 20
peoints

Total points; 100 points

The aforementioned respective data is automatically
brocessed by the computing portion 1 to evaluate the skill of
the to-be-examined person 3.

Fig. 6 is an exemplary designing method which is executed

on the screen of the computer.

The reference numeral 30 designates a list representing
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represented in the Iist 30, drags the selected nenbers
from predetermned fields of the list 30 to display
di spl ayabl e graphics (icons) corresponding to the
menbers, then drags the icons to predetern ned
positions on the display screen and drops the icons
thereat. By repeatedly performng this operation, the
t o- be- exam ned person 3 designs an apparatus for the
guestion on the conputer screen. Fig. 6 illustrates a
cloridi te eyt e tictnbisaleyaded foe codesignisngeeA, arl they
CandS inthe figure correspond to the nechanism M the
aadf%aﬁegrreﬁ\?nfﬁ% ot EiPer’ C fifd *ABP&BNsor S whi ch

have en,_pr.evi ousl, escribed. Further, there are
dosi gnalea: S Rer el 8 S oA OAELRGES dhiBTnoEBrs be
M:c(rﬁsqr&l%;%g_t Illélgegs%q_ll/' for the afl@ne %oﬁgégggfe Ié:\_{gnl. CHBS this

R
and they indicate’the contents o% the iton

i 1imest t1od ed-ba-dghi ndfidrseam/epienete afoudesty Lt keRbers

Accordi ngly, such characters are not always displ ayed

orepteeengetual tSer dentf 30, désignithg. sebwevsl nerbetre £Som

no harmin displaying such characters on the screen

il?fe\?’ieé\ﬁ/rﬁf—n?‘ﬁefl%%v@%i B el 19 e teodberbxaisedayable
n 3. Furﬂger the reference character DG in the

%ﬁ%%%écﬁnﬁ%%ﬁﬂ: s OB RIS Ens o e B ER Hy rahReP drags the
. . ' - t _ - 1
Ilred;ngaéoesr@d@rﬁggpggtaﬁ%%gtﬁg?%n N8 ﬁ%g;ﬁ[eage%%gegqe&d drops

person 3. Fur ot 1ines in ggl ng

PaSchbaE tR@2QnvigniRpest 8f1 JasGfiRhi Al ek ek ation,
pat hs are not displayed 30 on the actual screen. Next,
tther e -Wie-lexbeided pet hed3 das exesph appaguess fontaAt quastion
hi gher | evel than the aforenentioned question 1.

[RuéSei BATRILeTHTSELet a system for realizing an end

Fig. 6 illustrates a condition where icons are used for
designing. A, M, CandSinthe figure correspondtothemechanism
M, the actuator A, the controller C and the sensor S which have
been previously described. Further, there are designated
characters such as A {reversible motor), M {connecting rodj...
near the respective icons and they indicate the contents of the
icons illustrated in Fig. 6 for convenience of description.
Accordingly, such characters are not always displayed on the
actual screen for designing. However, there is no harm in
displaying such characters on the screen in view of the
convenience to the to-be-examined person 3. Further, the
reference character DG in the figure indicates dogs for sensor
setting and P indicates a program created by the to-be-examined
person 3. Further, the dot lines indicate dragging paths for

the convenience of description and such paths are not displayed
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vel oci ty-reduction reciprocati ng novenent under the
followng conditions.” (The content of novenents) a.
The amount of stroke froma starting point to a target
point; 100 nm b. The stoppage-position accuracy at the
target point; +0.5 mmor less c. The

st oppage- position accuracy at the starting point;

+0.5 nmmor less d. Myvenent velocity characteristics;
an end-velocity reduction in the both directions e.
The theredtakénséoFemoving fromthe starting point to
the target point; 1 second +0.2 second or less f. The
rest or MAGLt | TS gLl hee tdergetbpdi Mt ;edermpdeopdqudstdon at

second or .l es .__The outputting nmechani sm a

|i§ ﬁ%la‘%qﬁe_\}i HrSUFrﬁg'gTaa{bltz‘e RECHHREN Ophed HEeReightl of t he
tﬁghgﬁﬂbﬁszhoading wei ghts (each weights 750 g) i.
The content of operations (ia) A starting switch is

used tocshatfudper alkens. rof 1:R):1R3458 ?ﬁ_érl;he tar get
point, an internediate stoppage signal is output. 31

(YelocAtyomatinct f@st ot pridtateagons Cehén Buh8st @hbNY11owing
command signal or after the elapse of 3. 5 seconds.
(§MAiAfPEE-The i nternedi ate stoppage, end fol | ow ng
t restoration in the event of the occurrence of a

stoppicgterhtt RYErREtEhe restoring

a. The amount of stroke from a starting point to a target
peint; 100 mm

b. The stoppage-position accuracy at the target point;
+-0.5 mm or less

c¢. The stoppage-position accuracy at the starting point;
+-0.5 mm or less

d. Movement velocity characteristics; an end-velocity
reduction in the both directions

e. The time taken for moving from the starting point to
the target point; 1 second +-0.2 second or less

f. The restoring time from the target point; 1 second +-0.2
second or less

g. The outputting mechanism ; a linearly-moving table

h. The load; the weight of the table plus loading weights

(each weights 750 g)
i. The content of operations
(ia) A starting switch is used to start operations.

(ib) Pause at the target point, an intermediate

stoppage signal is output.
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(ie) An end signal is output just after the automatic
restore. (if) Automatic restart after the el apse of 4
seconds in the case of absence of a stopping input
(Usabl e Menbers: these nust be selected fromthe

foll ow ng respective groups) a. Mechanism

vari abl y-structured nechani sm nodul es and

vel ocity-reduction units b. Actuator; air-pressure
actuators e. Controller; programuabl e sequence

control l ers (&) |Asttembhbte;rasticerf aceampdibes.ea restoring
Sensor; sensors such as transparent-type photoel ectric
SWPTRHES S1Fraki AT t LI thige s aPBfi ©f siv ticlsesohds.

Q hers; clanpi ng, pechani snms, conpection cables, etc.
(A) The evaInEa({l]i%gg%ryg?eéﬁ{lf:sfm‘?%éa%%*f%‘f%teifcﬁfé’dfﬂlowmg

QH§§tﬂé§lo%at£QHtaneHgngggﬁfté@°%h§ﬁ¥§neggence of

characteristics eval uation syst e qui T Ed ety dring
( applRotRitingmeher redtyrikgt erface unit (c) Personal
conmput er and dedi cated software (B) The content of

eval uati ons 8)(@) efffieigrbbdkiconpoft julke Jmehatesaut At ic
points (b) The selection of the actuator; 20 points
(E§55H€ construction of controller programs; 30 points

(d) The settlljpélgnd aq.j_ust ment of the sensor; 30
points (e) Ut PR Lo Ferhdrtt THsradter ] atiecsf 44@conds

POA NS case of absence of a stopping input
(Usable Members: these must be selected from the following
respective groups)

a. Mechanism; variably-structured mechanism modules and
velocity-reduction units

b. Actuator; air-pressure actuators

e. Controller; programmable sequence controllers

d. Interface; interface modules

e.Sensor;sensors:mnﬂlastransparent—typephotoelectric
switches, proximity switches, limit switches

f. Others; clamping mechanisms, connection cables, etc.
(A} The evaluation system for the aforementioned question 2
[potentiometer-type movement characteristics evaluation
system]

Required members

(a) Potentiometer

(b} Interface unit

(c) Personal computer and dedicated software

{B) The content of evaluations
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(f) The tinme required for designing and constructing;
40 points Total points; 200 points Fig. 8 illustrates
the content of design made by the to-be exam ned
person 3 for the aforenentioned question, wherein

there is illustrated a condition where icons are
pl aced on the conputer screen simlarly toin Fig. 7.
Further, in the same figure, an illustration of the

draggi ng paths and the list are omtted. Wile

exenpl dey Quesidlens ibavef been exadnplishi ede points

her ei nbefore, the basic evaluation criterion for the
eval uat(PonThefsedpcadrsnmaf | Ure erfivsger ;i 80 agotroswhi ch

of the first to fourth generation_ automation .

t echnol(6¢i B& FiP8SEBEFFES OFf EOREEPLERT MFOIEANS T eHl Ppdnts

and therefore. it. is desjrable that th :
evalua??gﬁﬁ%%Fﬁ%taagéué 8?%%SF$$? éfeggﬁdﬁ?P8ﬁfﬁg?ﬁPlnts

data base TH@<£ﬂ%ﬁkgmo@eﬁ§n@Qﬂ%ﬁkMﬁE?gskfch %%ihpgs

point. Wiile in the aforenentioned exanpl es there have
been deéscmebethsysyanbed db reNad UptimRQatdecski bhcofng 40
t o- be-exanm ned person in the field of automation
tlehrisl ogy, the system according to the present
invention is not limted thereto and is applicable to
eval uatPbis BHSHer 0P i Py properly setting

tign data, t fot - be- exani ned
er sont 181 2t 2R8EE P Sf odat i S b JaPat FB=AS: e 5P-be
Rnhattingalpeskbh st uale 28, 33dilia ki 4uefscef- o ONRLLYLE LRy e
an actual apparatus. Further, while 1n the

aif 0t Enentraeaac exailies vhkeke dialea rdgeRc&ess thbednputer
cases of executing the systemin a single conputer,

tireesyssomi hant veonf igufied JuchFuhdiera Hasthe ot €hgure,
may.be data-linked to plural term nal conputers, the
taéi/hfh%?tsralﬁyn%f the dragging paths and the list are omitted.

While exemplary questions have been exemplified
hereinbefore, the basic evaluation criterion for the evaluation
of an automation engineer is as to which of the first to fourth
generationautomationtechnologieshisabilityofcxnmtructing
can realize and therefore it is desirable that the
evaluation-point data stored in the evaluation-point data base
18 in Fig. 2 is constructed in view of this point.

While in the aforementioned examples there have been
described systems for evaluating the skill of a to-be-examined
person in the field of automation technology, the system
according to the present invention is not limited thereto and
isapplicable1x>evaluationsjjlother'fieldskn/properlysetting

question data, answer data of the to-be-~examined person for the

question data and evaluation data for practical skills such as
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provi ded with designing means, questions may be out put
fromthe host conputer to the termnals, the
t o- be- exam ned persons nmake a design corresponding to
t he question using the designing neans in the
respective termnals and the design data may be out put
to the host conputer for evaluating the ability of
designing. This enables easily perforns ability
exam nations for the ability of designing on a
netid andll 1bast scorfrtirtiBel ng Waen exan RabheRsys ar e
conducted on a national basis as described above, it
is possibhert shrbt iondid yf coaderct i@l eaindrs tiere have
ability for constructing an actual apparatus by

TS 35 106565858 afieredut bey §bAS vat o i peadegdprionpdter,
hal |, performn ctual -a ratus assenbling tests
and p F%SPﬁﬁﬁée 3§9§r3ﬂd£¢$haqqﬁfeaa 45t ottt B ngaY e

Qféecraatliiﬁﬂeg%%I@r&lhgeﬁﬂ{aelnggﬁéaggggs ’h‘Eﬁg tteﬁ:%qplgﬁ.grmay be

Since according to the present Tnvention,

tprdya dexanivhese PRINS 88 LAl eSudlesi Gy 12} 8eaffl puRPEES: the
it to a conputing apparatus as an answer for the

diosgnc quresteirorr anel teheindes) ghe dat-dei-sxdhieet byrsons make
eval uated by the conputing apparatus as
SkiPTLBVEPRERSFORARY & Of e ghes tinrbes ixathadds pen sonmeans

it ossi bl.e to process | arge eval uatjon data
wi't ﬁ?“ﬁ TG VE i W ﬁoﬁfegil r%&uﬁ??h@“m Rands gHEPut

ity ] t. il | uatj C
soeyl i, PESAIOLE che gl LiSvabioh 903,

alrly wthina er,

d&ih@&bﬁge§§5891§B@r@&%ﬂ§56ﬂﬂlty@Q&ﬁﬁ%ﬁ%%ongQGrtheability
t o- be- exam ned person constructs an actual apparatus

of theidragicsoofa nheidesl grasdat.a, Fanthdhewpen fedaAg8€ions
of the actual apparatus is evaluated to sinply

éV8l Gareuetrd oabil neylietalidsisgni ng dedcallssl theve, it is
%%%ghg¥eo€o(¥2¥i%%g$£§n§%§ggit evaluations of ability for
constructing an actual apparatus by gathering to-be-examined
persons at a predetermined hall, performing actual-apparatus
assembling tests and performance tests and the like and
outputting the operation data to the aforementioned host
computer.

Since according to the present invention, the
to-be-examined person creates design data and inputs it to a
computing apparatus as an answer for the given question and the
design data is directly evaluated by the comptiting apparatus
as skill-evaluation data for the to-be-examined person, it is
possible to process large evaluation data within a short time

without requiring many hands and also it is possible to conduct

skill evaluations fairly within a short time.
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setting an actual apparatus, which enabl es eval uations
of the skill of the to-be-exam ned person w th higher
accuracy and validity. Al so, instead of the

t o- be- exam ned person, a person who conducts the

eval uation or a neutral third person may construct an
actual apparatus in accordance with the design nmade

by the to-be-exam ned person and nay desi ghate and
record the differences between the characteristics

t her eofuatid:rt,hént addet Lorchar deteyhshy cssidgurthBetomPycing
graphi cal 'y displaying the placement and conbination
GIPPAEapBEt | e donsEreuentnes] avsres sensetwrtshyant hetual

t 0- he exam ned person on a conputer device and by
SERAErErRG™ Ee PesAtert BF dosiBhafhie By tHe pertornance
t =€ 1.he i si.ng [jttl
oiaon e DoSaRErEls ! 1 SetBel ety 0% Bor) K Tueppethe
umabii by tor absiheiyahndaling tsystem i, GRUALKd16§Sicting and
around the world where different | anguages are used.

3B LELAY MB actualA sppstramuf orwraval saib g thelskildnobrache
t o- be- exam ned person using a conputing devi ce,
Sopti 8f igie do-beaskaminsshpgrisng pothimighegukcofirade and
gpgﬁéting pg{tion and the group of constituent
ePeABhtS f of 1321 tRE Urihg! ARRECRAAT SRS RTEPrata PRESON

Qﬂgp95$£9ﬂﬂpkkkogvgfu '%P% a%_%88§£§ %ﬁﬁgﬁperein the

conmputing portion includes deSigning means -~ FGFSH 14Y

epabt hng: bhactlabapexaht NednRISat e GARRIHHUC: ﬁ% made
design a system according to a predeterm ned question

dydtimeansbé oexameraddipt i gn tadiel Bk ldedfgntzRe and record the
t 0- be- exam ned person, the nmeans for evaluating the
ShEFerofcashle tvrdiet by Mianedtepes siors theteniesndttHecastget

means f or, eval uating data of the content
Ccharacteristics.

Further, by graphically displaying the placement and
combination of respective constituent elements selected by the
to-be examined person on a computer device and by converting
the content of design made by the to-be-examined person into
data using as little language as possible , it is possible to
improve the usability of the evaluating system in countries

around the world where different languages are used.
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of the design nade by the to-be-exam ned person, out

of the neans for evaluating data of the content of

the design made at the designing neans by the

t o- be- exam ned person and neans for evaluating data

of actual function nmeasurenents, the actual function
nmeasur enent s havi ngbeen acquired frommeans for causing
the to-be-exam ned person to construct an actua
apparatus on the basis of the data of the content of
destgff:and for actually neasuring the functions of

the actual apparatus. 2. A system for evaluating the
skill df & £5°ben dranirddatpagsdre sisigos acorpu-isngmined
dqyice, conprising: a conmputing portion and the group

of - consttitdnt ¥ dp¥tCRt riEPIEPAGIa nechani sm
desi gn t e utin ortion . a n act ual ]
appara?gé%aﬁ%21%§ég§ﬁﬁ§g cﬁ%hc¥hgo%%? Fgﬁ(¥WEWﬁdﬁgportlon
dasi gne @ﬁoﬁ?@ﬂéongth@?ﬁ@ﬂéﬁ%n%@ef&aé&%b%ﬁ?%gg% chanism
person to construct and design 36 a system ac or ai ng

tde s gueadet et nethpgesti POrafvh RARS 6Fua PVAIJARLING,
the skill of the to-be-exanm ned person; the neans for

eval uarhage ithéhekibhpwiincheotoibe- exdnidesdde PBIHIORY means
i hcl udes. neans for evaluating data of the content of
thed CORRI YW hRgidCaPer ReaBRg §ARAGOME AN Miss and design
t.0-bes ' .person, and neans for causing the
to-sglg-tgég%}%gr lglgr g%na'l tporegigﬁgf?‘b%? WFShePlafnd means for

apaatiy Ofthd NGiRashe phe IR HAIREnLh,Gontent of

design and for actually neasuring t ctions of the
act ual thappanatiis, eWABEEhd BRe SkSterBevakud-8% themined

ability of the to-be-exam ned person to design and
5 saBilncilydes atHea stodsmseiane neldiqre hgein taoo CORS tbHEEnt
%I} &Cet 3(:?3'iganprﬁa?cgt—:iaggsth%ntc}—r}!)%—examined person, cut of th
r € means

for evaluating data of the content of the design made at the
designing means by the to-be-examined person and means for
evaluating data of actual function measurements, the actual
functionmeasurementshavingbeenacquired frommeans for causing
the to-be-examined person to construct an actual apparatus on
the basis of the data of the content of design and for actually
measuring the functions of the actual apparatus.

2. Asystem for evaluating the skill of a to-be—examined
person using a computing device, comprising:

a computing portion and the group of constituent elements
for structuring a mechanism designed at the computing portion
as an actual apparatus;

wherein the computing portion includes designing means

for enabling the to-be-examined person to construct and design
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basis of the content of design. 3. A systemfor
evaluating the skill of a to-be-exam ned person using
a computing device, conprising: a conputing portion
and the group of constituent elenments for structuring
a mechani sm desi gned at the conputing portion as an
actual apparatus; wherein the conputing portion

i ncl udes designing nmeans for enabling the

t o- be- exam ned person to construct and design a

sy styerneaceocdi dithd @caa predeterii nied Questicanafdthd®maNsor
for evaluating the skill of the to-be-exam ned
pEFSIOR T inHe theawst floro fethk uat iy cfaaiskill peofort:he
to-be-eﬁanined gﬁrson i ncl udes neans for eval uating

dat a of "EHEAGnt@hEVEtUthENY §Bs| Yri ltaee the tgrebe-examined
igni s_by the to-be-exam ned rson and
dg?esrlsg)l?l Prgcf@c%% meé/r% eoir eva u%géﬂ? rfrgl%ap(gfgsﬁ Ci:Oéltent of the

nmeans for ‘causi ng o-'be-

cansignuedde 20 rastddal gﬁprp(?ﬁ@cra HS HOE htehte? hasis .0f P%g Gerson,

data of the content 0Of 37 design and for actua

reasuebng fde dauwsehi oftfe @b-bbBecREhURld paRPPR8R A RANRE ruct
nmeans for evaluating the ability of the
t%L et exhmnred apes sonthe teerist o ictheanaastamkhappartatitSor

apd .for evaluating data of the content of
di PP P ABHE by PRRSUEHihdhexBmHedgepsdha ectual

t nt of the design on the basis of the result
Sgggggggg’neasurenents, whereby the ability of the

t 0- be- GXARINL A RELSOPA O A8Si-90 @H%D %;Ithrelligg{ | gt ¥hg‘;

the to-be-eXam ned person to neke I"ons

thebaet uahi GpPAatUs 8bedaMalrianad«nd. i\ SISt &P ek
eval uating the skill of a to-be-exam ned person using

&OocORpEramnaibyeceon donponsing:t ancanpuili AgpPHatEORN the
%ggig hgf g{ﬁgpcoqte%gng% ! cgéjseir(]gtn.el ement s

3. A system for evaluating the skill of a to-be-examined
person using a computing device, comprising:

a computing portion and the group of constituent elements
for structuring a mechanism designed at the computing portion
as an actual apparatus;

wherein the computing portion includes designing means
for enabling the to-be-examined person te construct and design
a system according to a predetermined question and means for
evaluating the skill of the to-be—examined person,

the means for evaluating the skill of the to-be-examined
person includes means for evaluating data of the content of the
design made at the designing means by the to-be-examined person

and means for causing the to-be-examined person to construct

an actual apparatus on the basis of the data of the content of
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for structuring a mechani smdesigned at the conputing
portion as an actual apparatus; wherein the conputing
portion includes designing nmeans for enabling the

t 0- be- exam ned person to construct and design a

system according to a predeterm ned question and neans
for evaluating the skill of the to-be-exam ned

person, the nmeans for evaluating the skill of the

t o- be-exam ned person is constituted by; neans for
eP&PugR Ay fat @chalhe romenngothe Hendesbgs ofmatle attual
t he desi gni ng neans by the to-be-exam ned person, on

t REPBART'S G AE3RRcHM &R LRBAREY sl @tdd iftyr of the

attaini he .t et .operation characteristics and
R A (B e PO ST itk aPhafn fapna ox

MeaAsua @it MBRAASE OfhEalsicRdct be fosd 'C%Q%Qeﬁaﬁeeﬁﬁ?%e
to construct an act ual apparat us on the basis o t he

dababefestard nednieantonofo 38e desit@gn tand theradmasusl Rt is
target-characteristics attainment |evel in terns of
t Ré bprermasivdh of adeuscmgabuappantat,us, whereby the

ability of the to-be-exam ned person to design and
the abifE§PBtIeReitldtpelidhat tete veErgonet Pecenstostsign

L. on the basis of the content of
322?3%92%31§252{%a3%& t@fg?ﬁgfilﬁ%?%{np@&f%va%%ﬂ%g a
t Roder £XATORE: BEFIRON -+AGEO gwgaé& G2l m 4, yherein a

person who conducts the evaluation or a neutral third

per son 4coMskiHEss fal acilvak iapPdat ks VR Ftheo-hasi,8feq
the data of the content of the design nade by said

te e yannaed pemsuring6deThee systrgmifsangeval uating a
t 0- be- exam ned person _

a computing portion and the group of constituent elements
for structuring a mechanism designed at the computing portion
as an actual apparatus;

wherein the computing portion includes designing means
for enabling the to-be-examined person to construct and design
a system according to a predetermined question and means for
evaluating the skill of the to-be-examined person,

the means for evaluating the skill of the to-be-examined
person is constituted by;

means for evaluating data of the content of the design
made at the designing means by the to-be-examined person, on
thebasisofthetechnicalmeansselectedforattainingthetarget
operation characteristics and the adequacy of the combination
of these technical means, and

means for causing the to-be-examined person to construct

an actual apparatus on the basis of the data of the content of
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according to any one of Clainms 1 to 5 wherein the
subject of skill-evaluation is an automation

techni que and the conputing device includes nmechani sm
el ement data which the to-be-exam ned person can

sel ect and use as data for designing,

control | er-program creati ng neans and neans for
designating the content of sensor setting and
a%justnent. 7. The system for evaluating a

t 8eBedrRaf iradeperngdng tdecordiaiy dharanye ohet 0fs & BhivBnent
1 toﬁg,.mherein t he eval uati on subject about said
aGP8fht HorF HEShAE gL | erRé igBsPENtRI artiedl apparatus,

drivin ntralling,portion which causes a tool to ,
appl y gﬁ%%?g@%heﬁﬁgﬁégféﬁigga59— T K Ad °f ke T EBRpR g 97
deviiced ngkydes Jeehanism. el.enpn gdgéfﬁégngougéggﬁgﬁct an

mechani sm dat a base, an act uat or t ase an

sensodl dafparbase om BECOLEABCEr WD IR HeSbgnadfiqgd Nee
tool driving/controlling portion, controller-program
ceeatiaigdreans and sensor setting/ adj ust nent

desi gnati ng neans, 39 whereby the to-be-exam ned

per son 2dest Yyt eBuf oFerVal Uatdpar at bs-kecoediingdt person

(De eSO opa, L el an g, Teane, by seleel 19,

a” pechanism ~an a

tBﬁ%enal@agqn{ﬁiroc{as%&J‘QOSQEH;Q% g\!a J){tqgrlaaggpagrna%,? con the

determi ning the sensor setting/adj ustment

Sysd @mdforthevahtialdMGhd £6nbeneXaMiRd 4Bk §9Mmade by said
according to any one of Clains 2 to 7, wherein an
att U -exppanat usersoan be constructed by sel ecting
el ement. units fromrespective groups of elenents

whi ch &re Hife Sypéep &1- mscHaniting, at fre-grewpniokd person
SHLALOLY, S8 aLgn oL Sehsor 8 300 e rowp of oy
_ g tfese EP¥rfit TORI 4]

e e SO, P LB K
device includes mechanism element data which the to~be-examined
person can select and use as data for designing,
controller-programcreating means and means for designating the
content of sensor setting and adjustment.

7. The system for evaluating a to-be—examined person
according to any one of Claims 1 to 6, wherein the evaluation
subject about said automation technique is the design of a tool
driving/controllingportionwhichcausesatooltoapplyatarget
operationtoeawork,andthecomputingdeviceincludesmechanism
element data including a mechanism data base, an actuator data
base and a sensor data base in accordance with the design of

the tool driving/controlling portion, controller-program

creatingmeansandsensorsetting/adjustmentdesignatingmeans,
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according to the question fromthe plural el enent

units in at |east one of the groups of elenents. 9.

The system for evaluating a to-be-exam ned person

according to any one of Clains 1 to 8 wherein a clock

function is provided within the conputing device or

connected to the conputing device, whereby the tine

taken for the to-be-exam ned person to design the

mechanismor the tinme taken for the to-be-exam ned

per son"herenstheutp-béeematineld apparatdes iiges Aeasitoadic

and the conputing device processes the tinme as data

f GPBHISRTIG LR8Ok defs ki farpesekhaidrsdopensoaans
ystem for eval uating a to-be-exan ned person,

L7 B S T Rane B i s 503 SARGPEr i 87 Lro

| SheeO¥h gegh + di %QEQ¥£H@F£E¥EQ5138E égéﬁ?ym%agkg deterp%ning

di spl aying, on its displaying por he el emen

seleecteedolr ot i ey MRghanthsm dat a base, the actuator
data base and the sensor data base in the nmechani sm 40
el ement . ddtt@ wiysheém fde evafpating devi-te-eandiid® person
desi gning neans is equipped with the function of

PEOTRGRE R angr aphP E &L RYyLY <5l Ay ebert Brentastoal Bhparatus
screen for ena léq%f dfsigﬁin% and the,conguting .
déVi c& SV Gat eS8 tHe Spr aced Y FAFRFRE Wit B8on kesaachive
Q;frolhgg &@él&ﬂerﬁ?&dﬁhpgh tatgg tthoé B?E)Sé% .rrrlleeg‘néglelrs%(s)r,]'thdélgroup
of actuators, the group of sensors and the group of controllers
and by combining these element units, whereby the to-be-examined
person can construct such an actual apparatus by selecting units
according to the Question from the plural element units in at
least one of the groups of elements.

9. The system for evaluating a to-be-examined person
according to any one of Claims 1 to 8, wherein a clock function
is provided within the computing device or connected to the
computing device, whereby the time taken for the to-be-examined
person to design the mechanism or the time taken for the
to-be-examined person to construct the actual apparatus is
measured and the computing device processes the time as data
for evaluating the skill of the to-be-examined person.

10. The system for evaluating a to-be—examined person
according to any one of Claims 1 to 9, wherein there is provided
displaying means for graphically displaying, on its displaying
portion, the elements selected from the mechanism data base,

the actuator data base and the sensor data base in the mechanism
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elementdatawithinthecomputingdevice,andthedesigningmeans
is equipped with the function of placing the
graphically-displayed elements on the screen for enabling
designingandthecomputingdeviceevaluatestheplacedgraphic

data as the data of the design made by the to-be-examined person.
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