SYSTEM FOR EVALUATI NG SKI LLS OF TO BE- EXAM NED PERSON
BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to a system and nethod for
eval uating the technical ability of a to-be-exam ned
person and nore particularly relates to a system and
net hod for determ ning and evaluating the abilities of
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certain qualitTications to people who prassed such
examinations. In this regard, individuals who have
certain qualifications, such as the qualification of an
Information Processing engineer, have advantages in
finding employment over persons having no such
qualification. Therefore, it 1s deemed that these kinds
of ability examination systems will be increasingly
conducted in more technical fields, in the future.

In reality, there 1s no system for objectively
examining and evaluating the ability of a person who is
involved in the design of, for example, an automatic
manufacturing line for manufacturing products, or various
types of automatic apparatuses for use in such lines, as
well as the construction of such automatic apparatuses
having desired performance on the basis of the design. A

person responsible for such tasks will be hereinafter



no such systemexists will be described |ater. An
automati c apparatus is generally defined herein as an
appar at us whi ch aut ononously perforns target

operations on the basis of certain prograns

(software). A nore detailed description of such an
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Automation technologies can be conceptually
represented as follows.

Referring to Fig. 4, an automatic apparatus 1is shown
for causing an apparatus element/tool T to perform
desired operations on an object/work W, such as a
mechanical member. For example, this may comprise moving
the work W to a predetermined position. To achieve this
there is provided a tool driving/controlling portion 50
consisting of a mechanism M that causes the tool T to
perform predetermined operations. An actuator A provides
a driving force to the mechanism M. A controller C
controls the operation of the actuator A, and a sensor S
provides predetermined information to the controller C
through feedback control.

In a first generation system, the mechanism M 1is

configured to be of a non-uniform-conversion type Mb



2 constituted by hinges and slides or the Iike. The
actuator A for driving the mechanism M which is of
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M may be selected fromnotors which rotate at
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present inventors describe the first generation as a

generation of circles and straight lines” as stated, in
many 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+-3”) 1in the tool
driving/controlling portion 50 are configured as "(the
non-uniform conversion type Mb)-(the constant-velocity
type Aa)-(the ON/OFF type Ca)-*(the ON/OFF type Sa).
Namely, the M+A-C:S is configured as Mb-Aa-Ca-Sa.

The first-generation technology has not been
discarded at the transition of the technology from the
first generation to the second generation. The first

generation technology is still very usable now, and can



first generation to the second generation. The first
generation technology is still very usable now, and

can 3 be applied to second generation systens and the
subsequent generation systens which will be described

| ater, to increase the ingenuity of the apparatus. The
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second generation is “a generation of mechanical cams”

It was evident 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 with such
variety by the method of fabricating respective
mechanical cams with the machining tools. Namely, 1t can
be said that the third generation is “a generation in
which the second-generation mechanical cam was changed to
an information cam”.

Namely, there was a need for a method which enables
fabricating the cam with enhanced softness and the third
generation realized that.

From a viewpoint of the functions of the second-

generation cam, the cam had two functions, namely “the



fabricating the camw th enhanced softness and the
third generation realized that. Froma vi ewpoi nt of
the functions of the second- generation cam the cam
had two functions, nanely "the 4 function of
transferring forces", and "the function of possessing
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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.

Consequently, in the third generation, the mechanism
M is mainly of a uniform-conversion type Ma, the actuator
A is of a variable-velocity type Ab such as a servomotor,
the controller C is of a numerical-quantity type Cb (for
controlling the actuator A of the variable-velocity type
Ab), and the sensor S is of a measurement type Sb, which
outputs information of measurement values for ensuring
the controlled operation of the controller C (of the
measurement type Cb). The measurement information 1is,

for example, operation information 52 about the actuator



Ab), and the sensor S is of a neasurenent type Sb,
which outputs information of neasurenent val ues for
ensuring the controlled operation of the controller C
(of the neasurenent type Cb) . The neasurenent
information is, for exanple, operation information 52
about the actuator 5 A of the variable-velocity type
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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 of the individual works W and
stop of feeding of the works W to the tool T, namely in
the event of impairment of the work side consistency,
malfunctions will occur as follows. For example, the
works W can not be properly handled with predetermined
operations of the tool T, the works W can not be handled
at all, or the predetermined operations are repeatedly
performed even though there exists no work W. These
problems 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.



operations of the tool T, the works Wcan not be
handled at all, or the predeterm ned operations are
repeatedly perforned even though there exists no work
W These problens nmay be caused by changes of the
condition of the tool T such as wear of the tool T,
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Namely, as indicated by the numbers 53 and 54, the
tool operating/controlling portion 50 is configured such
that the sensor S directly acquires information about the
work W and/or the tool T from the work W or the tool T
and, on the basis of the information, the tool T 1is
caused to perform proper operations in accordance with
the conditions of the work W or the tool T. The forth-
generation apparatus 1is configured by incorporating
algorisms for determining the amount of movement of the
tool T, and/or the direction of driving of the tool T and
the like, in accordance with the condition of the work W
or the tool T. These algorithms are incorporated into the
controller C of the tool driving/controlling portion 50

in order to enable ingenious control of the actuator A
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technologies, the number of automation engineers who deal
with these technologies has also increased and such
automation engineers have also been required to have
higher technical skills as the technology advances.
Further, 1t 1s deemed that the needs for automation
engineers will be further increased in the future, in
order to reduce the need for labour, to manufacture a
wide variety of products in small gquantities, and to
ensure consistency of products and the like, in a variety
of business organizations. From this view point,
business organizations which enploy such skilled
employees eagerly desire to know the actual grades of
skills of people referred to as automation engineers.
However, at the present time, there 1is no system for
evaluating the skills of automation engineers and for

giving certain qualifications to the tasks performed.
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assess each skill it would be necessary to process an
enormous amount of information and thus, the
areas/subjects of evaluations/assessment must be limited
in advance, particularly when in the case of manually
conducting such evaluations. Further, since proper
evaluations have been impossible at the present time for
various reasons, such as the difficulty of eliminating
arbitrariness 1in evaluations, 1t has been considered
that, due to the variety at skills, it is actually
impossible to evaluate the skills of automation engineers
objectively and fairly even though there has been strong
needs therefore.

Also, in the <case of evaluating an automation
engineer’s skills in constructing a mechanism or the

like, or evaluating their skills in developing software



conducting such eval uations. Further, since proper

eval uati ons have been inpossible at the present tine
for various reasons, such as the difficulty of
elimnating arbitrariness in evaluations, it has been
considered that, due to the variety at skills, it is
actually inpossible to evaluate the skills of

faut opetrrohnegngi meehsniobj etti vel yeandsday rty evbpct and

sbough there bas been sirong, needs. theref ore, Aiso, i,
I'n t*he~case™ of “evaluating an automati on engineer’s
taki ldase moftoasttuctimg aheeehahism of tdre indke,duml to
evaluat%ng their skills in eveIoRin hsof vare 9-for,
CGBEFatThg A" methatt rnaﬁﬁaﬁasuﬁecgssa?yeto sefectand ¢
psefoguests 0nF Sthd abbestoicistithaeval latbpasatesy t Her,is
in the case of evaluatiqg the ability of an :
n?ﬁ@???ﬂ%aFot%ro%%ﬁ%t?%%feéﬂ*ﬁ%@ugpréﬁéﬁr5¥B§Soﬂftﬁ%§ms’
rbasi ex@hptiBe perf ordrancecofsdhe constpustesk ache@bured
apparatus, it is necessary to process and eval uate |
PRAFPBHORNES pEatdf 2aPPBRE theFGCtERANPIFEA AL UPs neldeissafytt
rkQuPEOCess MBasUhgfdeqPepl OFaBNGE, dal fs @hout eddiey @igiquala
apparatus. This wll require an automated processing
coystednr enpHoyerigra téewputes. NAdwerdstetheEhhas wotten
aﬁxéﬂegr M A SYSte gt alleprif to the present
I'nventi on. nmely, "aut onati on engi neers are required

t o h¥emelyar icosompypes cfnodhbickirti esrcasrealioa. tel)have
the ability to sel.ect .and_des] chani sns
V%éﬁ%%%t%%%ﬁ% 6§5§bl§&%ﬁ%8 ??oﬁ#gﬂaggat nunber of
conbi(hat idns ebihingestandelkicdesaf?) delse gabi hedtlyarniosms

Cdesign_ngghagicag ﬁ%nﬁrfor 3;trreé)alizing ¥ag£ou§lt pes q&
BPRT At O chaY act&ri°Stitee (3 Fhe 4bi FIt§ to &g%lgn
cbrBNsaf Mndrdviniggal aabeetfde€al actuator such as an
al ternating-current notor, , ,

(2) thRe ability to design mechanical cams for
realizing various types of operation characteristics

(3) the ability to design means for driving an
electrical actuator such as an alternating-current motor,
a direct-current motor, a solenoid and many others

(4) the ability to design means for driving a fluid
actuator such as an air cylinder, a rotary actuator and
many others

(5) the ability to design means for driving a pulse
driven actuator such as a servo motor, a stepping motor
and the like

(6) the abilities to select various types of sensors
such as photoelectric sensors, magnetic sensors and the

like, select the portions for detections and select

signal functions
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a direct-current notor, a solenoid and many others (4)
the ability to design neans for driving a fluid
actuator such as an air cylinder, a rotary actuator
and many other's (5) the ability to design neans for
driving a pulse driven actuator such as a servo
notor, a stepping notor and the like (6) the
abi | it egheo abdllecty ar Pogsreypéseofesehsdr 8 s0RRL agnd
el ri en magnetic s he

BEBLE e bt T ond 4T Gerbot fond aqa Sarest " Srgnares

ddmma:blld)as 10 (7) the ablllty to programthe setting of

input out_put e contr by a_progr
sequerﬁﬁe tl@%nta!%&l i ( 5 e agh?lty % s% thequt of
cand rout pylt a 0fom@ordy alncby capeoypath etheamifd:m pr ogr am

t her ef th biljty t t dd
 nputPOULHR <P art abe” GPodrt! Al OHg W Eh CRESS/oucput

iakerenest icoredit7khiand «i8h Te aiosesmmdioned i tBNMBand
1) to (9) are itenms which respectively relate to
($peci al i zed fields of expertise and, in particular,

SOME 1o Lhe LheRsiakedt [eated s +4ndepentent tems which
educati on subjects in universities and professional

recheet sVahY cietléseh techRreafl 5udf efigldyhef expertise
or eﬂ:{enghggfguiéx‘?% ;'ng t&(%%earleceéf{g g?@”%xea% d as

atfal nin ] ects an aut omati on engl neers are
indgpeneéent o kdveathenabisiictieesst o igel eeriwatsidgriegesi gy

PBRERTVI L ETR, IR LB chespesh' e L 6oP, and ol ne
consirder anl:ﬂoeemleno\nbeelge 1rtamson(é)ortcal (9ar eas dd Inateans
gnecessa r| I }é havgb géggl I ent ab| JC Y. Ig copstruct an
8ver AF&)stem o7 g

required to have the abilities to select/set or design
optimum items from the respective items and combine them.
However, in practice, engineers who have considerable
knowledge in some or all areas do not necessarily have
excellent ability to construct an overall system
according to the object.

As discussed above, it is likely that 1t 1is
impossible to determine the actual ability to construct
systems with the method of “determining the ability on
the Dbasis of means”. Such a method determines the
technical abilities of a subject individually for the
aforementioned respective means, since the method
involves an extremely large number of determination
factors, this makes the description of evaluations
significantly complicated and also difficult to evaluate
the ability to combine optimum selections for objects.

The present invention is characterized in that the

evaluation 1s basically structured by “designation of
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according to the object. As discussed above, it is
likely that it is inpossible to determ ne the actua
ability to construct systens with the nmethod of
"determning the ability on the basis of neans". Such
a nethod determ nes the technical abilities of a
subject individually for the aforenentioned
treggpeéctdperaeans cheirace erhet res hodori nvel ves banexamined
ﬁ%§%%%we%% LQ&%%fE%QQ%EnOEfd%Fgrqg@a%%o%ttgg &85%’&&0%?”
rakes the description of "évaluations  signiticantly
ccomld catsdd artd tales apidrfatosl tcohetevatedt by the person.
ability to_conbine optinmmse|]ections for. objects. The
ﬁﬂ'egéﬂ¥rin9%nt ?ﬁ?ﬁ@$Q§haP§ctgL?zeQF?¥Ftrﬁﬁ ?ﬁ? Rarget,
SAvaligathaolys Rasicakbyeat r utdtsred nay iddesi gadden ofire
11 target operation characteristics"' for the
RALOCEESEL aRY nBACOPRI DN HhdP R i CRTSH1I6F Che PYFHRt!

ralchak BABNEL L eVel "o 0nd heo hasiscafi nbhe pappahattsily and
constructed by the person. |In order to determ ne on

ackErBAsSeE of #R@ tarybic siffii fi camabyigenpl i ekiegtive

dg%ggﬁghgggggg.factors are processed by a conputer in
order to determine the overall technical ability of

t he torbbeexahicnbdspeesonkeawnl foandmodecuhat epptapgler
I or_,.enabl | ng ject] er.m [0 ,
C?t§%F£. th% éﬂgghég?ﬁ% Eygme oqlm%%%eg%06gggﬁp§5?ﬁg

as been known renove the contr rom t
aconstitdendpre et saofl tthe abodenent ¢oneth tiaut owdt edthe

ar§£us nd to cggguctngﬁluation f thefﬁgqg%ro&&e{e

a ! > )
cEREERLI &t eby SSPRAECFSY i Aithe ease of TS TR Sontt

coatngla prsagwanmabl @reegquansgiele asequpheerpechani simple

portion which,operates with the sequencer i r epar ed
TERRAPRER BERALERI "GHT ST CohsbF ot CReprOtaRe For o

pdeb¥iag dhe frehaadisiiar tahan iwyt Rot kensequencerpisgran
f g\r/ a ldli?tveigg a rt]:(ljl ed %eecrhgnqg%' p%sr tdilo?lc l‘JNSlSt%d tallqbeo Vse e nt ehr{ cse rl Si S
evaluated and determined. As discussed above, this is
significantly different from determining the overall
skills of an automation engineer. In other words, only
limited skills can be evaluated with such conventional
methods which do not employ W. T. MACS overall automation
evaluation systems with computers.

Although there exists no known prior-art technique
similar to the present invention in terms of the
technical field as previously described, the following
Patent Documents are illustrative of typical prior art
approaches to assessing technical skills of individuals.
The following Patent Document 3 discloses a system in
which designs are made using a computer and technical
evaluations are conducted on the basis of the contents of
the designs. However, this system merely determines and

evaluates the content of designs made using the computer
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significantly different fromdeterm ning the overall
skills of an autonation engineer. In other words, only
limted skills can be evaluated with such conventi onal
nmet hods whi ch do not enploy W T. MACS overal |

automati on evaluation systens with conputers.

Al t hough there exists no known prior-art technique
agidnidoas nhott hevpr esenvieéwmyentt orf igprisermms téhat he actual

technical field as pre eV| ous| ytb%%‘i%r |(p},ted,thghedgsoldn%vm 094

alﬁé)taénf:uf)ocourrreﬁﬂfas are i1 ustrative of I cal prior art

eazapmaad:hgstm a;ssle&samdeecdﬁml cak ﬁggalrgt@fs or machine
ndi vi dual s. fol | gwi ng Pat.en ument, 3

f C‘T%fg’e?hfng)ﬁ?i?ﬁ i itgﬂgdegﬁ gn%ecgk}r}slcr?aldea%ls]ilnt ot

t%@n'ptkt)-%e-asﬂdaﬂﬁﬁal@ﬂl palksorval uahions sar eonondecdé®d ton be
the basis of the contents of_ the desi

Pefigasy ¥t &feHeF8fly fdefertiendd And ey '?‘?J%?réts ?‘ﬁ%u“rlént 3

Gont ext ek deskgns nade HBiNg:§ heconpederiveld, andilize
does not have the viewpoint of constructing an actual

PEspaEarnsned nuEiigeisd ¥l BESX  of NeRel Yedifgnsaghyity

f%\fal WALT ng 1 he, perdor mencenef Lhe:appar at U%O%eqa@nt g,
for conprehensively evaluating the technical ability

“gksighéng o- el exair hedt perdidiferenits |f§0@on§1péé%ﬁn<ﬁo an
%garg%‘t;‘ %H:Xr&?ﬁg t&d. EOF}EESnﬁa%vé{?@EoﬁatﬁMch will
t ty to

eva ing t abl
bef fleeti viee¢y latén ze predeterm ned "designing

sof twar th abi Y f0 e I zation of
t he %ﬁBF %%ne%ue]nt IlePI tA es?%é?n%%s%gf ware" is
di ffepaﬁénﬁromﬂe@m*@m Ing J@rA dppacadrslacedd ding to

t he present inventio whjch wll bed I ater.
[ Pat ent BBEURBRE™ Tt JP- A T2 560228§§4g§&§ﬁ3at ent e
Documentaudombi-iB8nNos e 2302ruk32830: [ Patent: Dogivrmnint3]to

JP-A No. 2004-110333 In automation technjques, it is
pﬁﬁgﬁr;hpoﬁﬁéﬁgttOelements from respective dJgroups of

elements., These groups may include: tools T which are
moved 1in accordance with target operations for the work
W; mechanisms M; actuators A; controllers C; and sensors
S for realizing the movement of the tool T. It is also
important to construct the apparatus comprising the
selected element. A system for evaluating the skills of
automation engineers 1s required to properly evaluate
these aspects.

For these aspects, there are many i1items to be
considered such as velocity characteristics and force
characteristics, cycle time of movement, amount of
movement, accuraciles of movement and stoppage,
characteristics changes due to the changes of the load
and the friction coefficient, setting of interlock with
respect to the operations of other mechanisms which

cooperate therewith, and the setting of overlap of the
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properly select elenments fromrespective groups of
el ements. These groups may include: tools T which are
noved i n accordance with target operations for the
work W nechanisns M actuators A, controllers C and
sensors S for realizing the novenent of the tool T.
It is also inportant to construct the apparatus
opemptisnngaridie theel étked el @émeper Acwybtamdrgr must be
evalyating the skills of automation engineers is
Cpgaﬁg?éds O propsi1y evaluate these asgects. For
t hesenaspeaetstot heneidee tren\afidrementdobed coessderedis
such as velocitg characteristics and force : 1
nERSPERE Br P8t FEkS ajc@%l T TGt HoveReAt TUAnBERtY of U2
cHOYERBAt, asstdasi s efpgareenentnandestioppage, operation
characteristics changes due to the changes of the |oad
a&ﬁdwpﬁéhFFiGFI6ﬁ”bd§??i%?%ﬁﬁ?cwéé?§ih@eochﬁ? r fFBRRTETUS
¥ ERes I espects H, tdhe caper atbenscf atheremechapi sadrely
which cooperate therewith, and the setting of overlap
setting vedusperadt i BAPYNd t REMElKe. ISdSerivval dRSoner
e§P§%mQ§t congi der, suicihd t emBnsd M Order tgrcongi descthe
orenmentioned itens, It iS necessary to actually
appasttuet fan apparatasgusgingg sedtldal (Preafiiigeentskill) of
Q ate t appar nd j j t erati d .
Cﬁﬁggﬁggtggfnoggthgggg%ﬁra% %%J%ﬁ% Z%?ﬁafgapggﬁg?ﬂs For
emafghesng hethbeopetfcahamoruraty, ths wettuas nepeiyatus

SELELG VR Hes,on Rapery, NATELY.  thare [s & need for..,

Fng CohStructi on~of anm ac
tapparcatrpsrhoe exalhuad i pgathecskid il peactiuc@lorsksy$)em
,of constructing _an actual ag aratus and a system for
l@%%lE%?i?ﬁf%%ﬂfﬁaﬁqﬂ599€n§¥sﬁIgthe act ual appar at us
consteucted uskpgrbhe equipp@iite ALSO,pidvide Necessaryl
to incorporate such a practical-skill eval uatjon
eg?gp%ﬁﬁon system using a computer which 1is directed at
overcoming the aforementioned problems with traditional
skill evaluation systems.

Any discussion of documents, acts, materials,
devices, articles or the like which has been included in
the present specification 1is solely for the purpose of
providing a context for the present invention. It is not
to be taken as an admission that any or all of these
matters form part of the prior art base or were common
general knowledge 1in the field relevant to the present

invention as it existed before the priority date of each

claim of this application.

SUMMARY OF THE INVENTION
According to a first aspect, the present invention
provides a system for evaluating the skill of a to-be-

examined person using a computing device, including a
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into the skill evaluation system It is therefore
desirable to provide a skill evaluation system using
a conmputer which is directed at overcom ng the

af orenenti oned problens with traditional skill

eval uati on systens. Any discussion of docunments, acts,
materials, devices, articles or the |ike which has
desentingl poedion havé ngr esedts spdcidf ieeaionfes sppeljng
ﬁ%%r E89b89é§5ﬁ¥5é5 ﬂ@f@%hd|98 ad&%ﬂ&?XEHIo% Eggatus to
present Invention. I't is not to be taken a8’ an
ocpemiessi onctdratirany tor al lpmfdetthesenedat qerst far/m paft a
of the_prior_art base or were.co n ener.a .
BROH olie (o LHE RID dOrBl SURAE BTy e pr Seagp-exenined
pem¢ent i amdasal tgrexipstefl békoeets heopr i crndtyrudatiegof said

each claimof this lication. .SUWARY OF THE
APRVERTHON E@Eépa?ﬂg %gpalt?ﬁ%rls?yeaséﬁél&flg t iE P eseht  the

coRpaBt h@nNpopt ovh degharsyst ethd ohe £val Hat | 8ga L hier kg | the
of a to-be- exam ned person using a cqonputing device
KAk uditng 8 4 ROTFETRG SpSEEPOR HAGINGSE deditifihgior
eans-f0y enabhidggn theqd oz berpxant 8eh Pef SR and a
desi gn an apparatus to operate according to a
mgpadet B¢ ¥ MR HUEST oRPCARBIRY WIS TG 16Fardat Phg the

abPQr?J&LéJ ofschhec 0 berexami nad, Bersaon @8dua-gLobhed
of elements for constructing said apparatus designed
patsthetdesieghiong ameappaghttihe andomputalid igor tdforthe to-

b%%?%gﬁfne§he g?ggﬁ fQﬁ)eV gﬁ@%fd&kth%heSkLhkm%%thge is

e-exam n person 1 ncludes a neans for ~“eval uati ng
evhéudesi gn nade at the designing neans, and a neans

for ngaSUE'Q%%O eraléggnﬁga%a%%%ri%%ics'82 Bpeinventi n

apparat t3; “Sith T Hat®an ahit%ry “of t'hePt 6°Be- exant ne
ppetrsads t @ desitgm afvrappad aldsimndcan akilit yfofa the-be-
&0 DS ®xanLned parson to constrych thearnaratus ls
computing portion having a designing means for enabling
the to-be-examined person to design an apparatus to
operate according to a predetermined question; and a
means for evaluating the skill of the to-be-examined
person; and a group of elements for constructing said
apparatus designed at the designing means of the
computing portion; wherein, the means for evaluating the
skill of the to-be-examined person includes a means for
evaluating the design made at the designing means, a
means for measuring operating characteristics of the
apparatus, and a means for evaluating modifications made
by the to-be-examined person to the apparatus on the
basis of the measured operating characteristics, such
that an ability of the to-be-examined person to design an
apparatus, an ability of the to-be-examined person to

construct the apparatus, and an ability of the to-be-
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eval uated. According to a second aspect, the present
invention provides a systemfor evaluating the skil

of a to-be- exam ned person using a conputing device,
including: a conputing portion having a designing
means for enabling the to-be-exam ned person to
desi gn an apparatus to operate according to a
epreedetdr nenedn qheshd on; medicE i a eans tboithevabparihgs is
é%hﬁu %EII of the to-be-exanm ned person; and a group
of “efements for constructing said apparatus designed
at t hacdesdgng ngoneansiofl theectonpbti pgepenti onyention

wherei n, the ans_for evaluating the .skill of the
G ba= B A A o S0 FRETLREE A Mans T8 odudd ube TR
ekheideai grmwade wiitdeadesimgnichggneaidcea ireanslifer a
nmeasur i ng o‘erating charactﬁéistics of the appar t us,
CRRRUAIHBARG F T AT e | g ABIFPTEAY | BRE Pl By hetd
the- bec exand nath fer s rkent heo appad afls 0N thearbasss to
of the nmeasured operating characteristics, such that
oRRrabf| i35V Ke £6- be- eXEFCHEdTpRES oY [de¥iignaan 2

n@RRAr atis, ARi1akkkhty Ofe t R&:it9- berexan ned-persQfinifeq

construct the apparatus, and an ability of the to-be-

pesseraniared pedgonrt cohmkéemarfi éari or g udieny said

a? Q?E@&QS he8si M@&yag@d't %POQQ%Q%nEan a%q aspectype
e present 1 nvention provides a systemfor

cevahtang ngot heoski Wheofina tdidhencaxant medepersoninsi e

s%iEQ”E%tE%% %¥Q%9@x%%ﬁk88|%%fs%n %%@HH&EEgapQ&£%gp for
aving: a designing neans for enabling the

evveibet exantneddpel gomdide desi gne ate sippairat usedrs on the

-BBERSL 26501 9L 1002 Rt sned suesion, a0 e
ppessONto anch Be@F ot Pt eleirenrtisgf ehaeqosér st idy s@itthe
aggggggégsagSSH:gsdaggqggyz Q§?'%ﬂén%0§5?22tggntQ§? these
elements; and a means for measuring operating
characteristics of the apparatus to determine an
attainment level of the measured operating
characteristics of the apparatus against the target
operating characteristics of the apparatus, such that an
ability of the to-be-examined person to design an
apparatus and an ability of the to-be-examined person to
construct the apparatus is evaluated.

According to a fourth aspect, the present invention
provides a method for evaluating the skill of a to-be-
examined person including: presenting a problem to the
to-be-examined person, said problem requiring the to-be-
examined person to create an apparatus to perform a task;
recelving a design of said apparatus from the to-be-
examined person; evaluating the design; constructing said

apparatus 1in accordance with the design; evaluating the
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conmputing portion; wherein, the neans for eval uating
the skill of the to-be-exam ned person includes a
nmeans for evaluating the design nade at the designing
means on the basis of the elenments selected by the

t o- be-exam ned person to achieve target operating
characteristics of the apparatus and the adequacy of
pgeh€ocorbiaatf ohhef cphes:eucieéCErmqﬂaS?atalﬁd angeassefrpining
Teashing apenaLiag, hatpcteristicy of.! B8 Aopatahus.y

tai nrren evel R

o VSEEH e Can S5 e measure

epeat i ng  ehat@ct e stalp@metushearaqbparcat unagainst the
the tar eratln %racterlstlcs of the

2Pt stos%&rf’? htaﬁ 461ty of the to-be-exam ned
per sorhteugrshgntans appanawétmd aile abbkéit ¥ cofipihee”,
t 0- be- exam ned person to construct tneomgﬁar atus is

Ogv al AFddd ONAC Ot M t oC TR oLFTh aspectOmPheS PrEsent !

en%%agkgﬂoo@r@M|gﬁ§d@ Eﬁgrﬁﬁtﬁdﬁid%V®EU&tBﬂgtbbee$5mbht
of a to-be- exam ned person including: presenting a
ipteBRENPEOSERR: PH- BEVEX M RTS8 Son 1 PSEPETBr 61 ERTPS

Pu@AWJd Nghd h@xE@u??on eégma%%d P8I0 T Liteat §m§€ﬂger or
apparatus to performa task: receiving a design of

ssapd apparatwsof r@mmdﬁésbolbéegékan@he%t% son;

eval uating the design; constructing said apparatus in
accordance with the design; evaluating the 16

perfor nanceBﬁffEFhéE%@EhB}ww &d’ dppaPpabusiNGand

det oLt 09 1 an oysrall oual uat Lon.of Ahe SihL ol the

t0-bé* gxam ned person an apparat us an
ot@nsheuchrt h@n appasataisist o iémi veeXekteﬂ;cmmjal erthe system
Thr oughout t s SJ eC|f|cat|o th_e word "conprise", or
a\?SPFgg?%nEO Plvgag °dt "conprising", wll

be umdgr stoad t@ bn:ra&y thegtael usies:eft ingt atreddetail,
el enent,  integer or step, or gr of el enments,

thit egBIE 161 Sst ebs, EhepuEOTHATt ¥ He BQEF R ort’of ©&hy 96t hEhe
peLeRENt 1 1h ot e0elq Om Fig. 1;

Fig. 3 is a flow diagram illustrating an exemplary
executing condition of the system according to the
present invention;

Fig. 4 is a block diagram conceptually illustrating
the structure of the tool driving/controlling portion for
controlling the movement of the tool;

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 1s a view representing an exemplary design
content displayed on a computer screen;

Fig. 7 1is a view representing an exemplary list of

usable members displayed on a computer screen; and
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step, or group of elenents, integers or steps. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram
illustrating the general outline of an apparatus for
executing the system according to the present
invention; Fig. 2 is a block diagramillustrating, in
detail, the functions of the conputing portion 1, out
of t Me.g.bBocks ai Miast rapeesémc Figy.a Btakiegwh8resaaded bip
m_i | | ust t|n an_exenpl xegutin 0
9%“ gﬁg gy%t@ éccor%?eSt On{%% %ES l%g g %hvgﬁg gghﬁhQQr
skHrg@end is a bl ock dlagran1conceptually illustrating
the structure of the tool driving/controlling portion
for controlling the novement of the tool; Fig. 5is a

di agr am pt st Fatdn@ra THar get FERRSP| BEEITEIMENT S
characteristic for a question and a displ acenent

char &6E6EP8EFET of AP APPArafus conSfr utt et by lﬁventlon

£i@1bgzexa8l pede parsony theddrlwisgd. Vi ew repr esentl ng
an exenplary design content displayed on a conputer

screding-Fi g. ?lﬂ§sér@F%%/r@ﬁ? e<SEMETRG aRUéxéhpl aPy the

delrteQfe u%%bl S Aispl ayed ofe COMPLtES  system
SCreéen; Fig. 81s a view representing a state

awh@melagdeS®gnUNtomﬂ@ﬁﬁnﬁorlaﬁ©$h€¢nquesﬂ%éﬁ i §pparatus

BERERRED ERBCDRENTS ~ BV o Lo cnbodiment & o [ha’
thEeS§ﬁﬁanaﬁmentm@rm Wickly bendlesur idsedmiidiing tdmparatus 2
W%ﬁ%ﬁng%%H&Fﬁrgssﬁ %hg%tgargfugh%e%%P:; :Z|n I%nghcgh 1S

ystem
macleor diyngat ot d-he preseniedi npentdon.3 Thits appar abusuting
portion 1.

First, the general outline of the flow of this
system will be described with reference to Fig. 1. Here,
Fig. 1 illustrates the structure of an apparatus for
executing this system.

At first, a predetermined question is displayed for
the to-be-examined 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 copying. Out of the usable elements for
the aforementioned question such as the aforementioned
mechanism M, the actuator A, the controller C, the sensor
S, the interfaces, connecting members and the like,
elements which can be displayed by graphics such as the
mechanical 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
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i ncludes a conputer as a conputing portion 1
constituting the apparatus nmain body and an

assenbl i ng apparatus 2 which enabl es assenbling the
content of design which is nmade by a to-be-exam ned
person 3 at the conputing portion 1. First, the
general outline of the flow of this systemw || be
slesicrabednwidir refbiedee bodFigy. stephire, mofpy. and the
i.llustrat the structure of an t f :

ldx&e utainﬁigect%ﬁ SRt em A?t]?olkre%t ,Oaé;p%gegd%%érg' hegder and
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on a displa ortion desi gnated by the referenc
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copying. Qut_of the usable_elenents for the

hardPEnBAT { OREY RHIESHiGT G¢HESs the af orenenti oned

mechapi-smM cide ast a4t ofs A thdecsopd fotdeimea fdson 3
sensor S, the interfaces, connecting nenbers and the

sleileet s eladmeAt sAshi TH Can PN Spl a§ees byt itdphpésments

d§g§ﬁﬁ 84t he,, meghaniGal. peduk snand #JgééﬁgkuaEQEpéﬁﬁ an
i Splayed on the display portion of the conputing
ipputiong lmedbs ed spdeidd calliay, Hogrderdnpl BoUBGpese aREts
eh%ﬁgﬁpg oghgge h%verODQQGGEQe.Eggiﬁu ,legggﬁ§i§%e§hethe
crank armand the |ike are dis layed for the
reephani sen Mleandtsypeshofortehearathgat oynd 18usiedr asnpumts
air cylinder and_a stepping, notor._and_t Like,
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dfi kereare diggphay e thed thia lacicuaioscriteyl imges,in more

graphics, specific nunerical values for those havin
Bhallt re e i TN o R ABTe r GRGRLST Y ¢ POtk
cbavkAg wakbablee tauneidical ivgl ues. Qiteoft tdesSehe design
el enents, the to-be-exam ned persaon 3 selects, a1t:oabe
e Ye-

Tagsi PHi A nEEP S SXEEREEt HERE OB enetigle Py th

examined person 3 is evaluated by a processing portion 6
and the computing portion 1 executes an evaluation about
the ability of the to-be-examined person 3 to conduct
designing at first.

Next, the to-be-examined person 3 selects actual
constituent elements corresponding to the constituent
elements employed in his design made 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 1is
actually operated and the operating condition, the
operation accuracy and the 1like are determined (the
reference numeral 8) and the determined data 1is
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
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di spl ayed for the aforenentioned question through an

i nputting neans 4 such as a key board or a nouse,
selects elenents that he considers optinmm

associ ates the respective elenents with one anot her
and further inputs nunerical values to perform
designing (a concrete exanple of the designing nethod
awithik lbepdesetibedn| aherbani oo e deetmiinativhérveheation

desi gni.n as been conpl eted sign _content d .
dﬁ%ﬁ‘t% it g%?i Rk BT ocfaettahg“dé‘gg’éhgeﬁadghg?er'
thke graodeesexanoed ipar sonf i3)a Itpde=hyl tahest g:Hee-skill of
exani ned person i s eval uated by .a processin rtion
e T CEREREONBER RGTEBRt Fort CEbe i 0 e ) R brot
takOoUibi 1ihe, abbl idasieh thedt anbe- exarisedpesson 31t othe
conduct designing at first. Next, the to-be-exam ned

apdrabl Fost TR EctRf 2coiRt it Blembts reference

GREL§sPONdi ng to the constituent elenents enployed in
his design nade at the designing neans 5 and actually
asseRbl €516 nethani Shrbased ol i s@ dedihgl &S t hellovs.

T %%enpgjn 1bp cﬁ&%@e%a&ﬁh@dreégfﬁﬁpeiin@%%%@hiz%s the
ubsequently, the assenbled nechanismis actual
pepépanedcandft Héeopartatd nproorndittuisorde simmedogey abimpel
accurac t I i ke ar et 1.ned. (.t , Cér .
aﬁ%ﬁer@le}%?{lgendp?ﬁ%igeto gr %h%edg%%%ﬁ%satlgﬁt o%{e%{:lgéljl yfor
egamhplié, t ohat ptbeesisshgnpdr tbohiGuodt tdre caompet | pgovide

portion,1. The processin ortion_6 eval uates. the
aaBP&Ffﬁl%?tt%%xﬁgy%é¥§¥% 'EﬁﬁnfgﬁgéﬁSB%%% g%%é%%l%fa%he

méfhasisal appamalies amthetbasi sppfaratus again on the
det erni nati on/ eval uati on q§ta,mhich as been made_to

PE&eHat £5 n 5Yand®EGPrherdestHe pPBLesditg poPtf b E

dbkBahl yaevad uatgsit hetski | lta@fett hedrgohemaxam ree  be
person 3 fromthe evaluation data of the ability to
rdegigpd and IfhéNdal @i o "Fat e 1t I @iBi9S g odesion

nasserbhe fhe raetiual, apparialuscHd hes FRfer®oe s rmance and
the like is also employed as a criterion for the skill
evaluation.

With reference to Fig. 2 and Fig. 3, the
aforementioned structure will Dbe described 1in more
detail. Fig. 2 illustrates the structure of the
apparatus for executing this system  and Fig. 3
illustrates an exemplary condition where this system 1is
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.
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nunmeral 9). At this tinme, there is also a nethod as
follows. That is, the to-be-exam ned person 3
deternmines the performance of the actual apparatus
desi gned by hinself and, when the result of the
determ nation reveals, for exanple, that the designed
configuration can not provide a sufficient maxi num
speed, ﬁ&xsmﬂiwm@sekheudesigheoﬁkﬂhé awechatiiom of the

nbl t .
S8R0, B0 EL AL 032U, 200 00, 05 DGO o

thAbubht ke cﬁﬁ@ﬂtorpefémmmem be apdowidedcorntrertthi of
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ciickents akso arphayed as Qileigﬂdyﬂmgf&EaMEEJSki[$1 and
eval uation. Wth reference to

d Fiq. , th
Sgf dtfenbhd i ored stFﬁ%tGPebﬁiFFa%%%ﬁ%seggﬁ%ﬂlgh &%ﬁ%?g% a

rdehahh smFidbr 2abhl 481k @t @9 et hgusdtiust UResPfayd® on the
apparatus for executlna this systemand Fig. 3
y

dilsbusy g eeansexenphary CoSErEFbH \ﬁtﬁ)er%c‘ﬂ‘ﬁ]s BoSPantsm
co§re9?bH@1§&eQH;eghel%oﬁtgHgskﬁpntgétﬁkgﬁﬁ% 10 of, theis

computing portion 1, questions for deternlnlng and
ceval uahengechenski |4nd (dis ldabppteor ehd thebélkxapehedor

ers%%s%lggs %.eQxPrgf é%i Q&?r Qrg§g$l;hﬁ§f means,

questions incl "diTect questions such as
€bestbucﬁxadsysm@m1ﬁsraaﬁdmwaBQerﬂCkudeueqmlpﬁeh@nlsm

f r . aghi evi t he direct sue erati i o
m@% BtGracy) 4nd tHERKE, g fgn&nﬁp whonggégg?gé& {H%

mokllk evalhuais on ofldthecaro- Iaemmm ned pérnden 3nd the
selects a predeterm ned question through a question
éé?tlng means 11 and the content of the selected
questkeptrandthde T LPi-edncaBst ipéddn 3 constructs a

mechanism for achieving the aforementioned question by
the designing means 5 through the inputting 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
system may be utilized all over the world without
language Dbarrier. Namely, the designing means used
therein may 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 him to set the combination of
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el ements are displayed on a displaying neans 12 (S

and S2 of Fig. 3) . The to-be-exam ned person 3
designs a nechanismfor achieving the question

di spl ayed on the displaying neans 12 and constructs

an actual mechanism corresponding to the content of
the design. In this case, the nmechanismand the
ta@tm&ﬂ@tt&ddeﬂbmehtkeasétaﬂep ehhelgsestinoar srgyn bef the

ye on the dis ans,. .either X
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At
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means ( scribed later in nore
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designing through the designing means 5 in accordance
with, for example, the aforementioned method. In this
case, the mechanism element data 13 is preset such that
only mechanism elements corresponding to the set question
can are prepared in aforementioned mechanism element data
13. However, it is also possible to set the mechanism
element data 13 such that all constituent elements
including other constituent elements than those
corresponding to the question, instead of pre-limiting
the selection range, to enable evaluating the ability of
the to-be-examined person 3 to design under more strict
conditions.

Further, 1in addition to these mechanism elements,
the to-be-examined person 3 <creates a predetermined

controller ©program through means 15 for creating a
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Accordi ngly, the "designing neans" does not designate
software for designing with narrow sense. The
t o- be- exam ned person 3 selects optinmum el enments from
the group of nechanisnms M the group of actuators A
and the group of sensors S (S3, $S4 and S5) which are
di spl ayed through the designing neans 5. Further, in
mmdgplﬂerenabk@rh@edU&vk coattublbfng hetledt | cgnstructed
ani.sm SEF sets the ability of the sensor S
358 f&67° detection during the designing, through
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13b and a sensor data base 13c wi.thin a nech
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means 5 in accordance wth, for exanple, the
saPeeendht tBReAURBEHOY. Ja R tase 10ased ee lneEhani BRINtS

a%l emept, data; 13 §s peeselasushndhat aaky nBghani s in

el enents corresponding to the set question can are
agrseparedon nwitlordsmraasondd anbéhusinemt edfertert apgriions.
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el enent suc constituent el enents
dfnctheli ng-btherawomst i paeabnellentnt s dekapnthgsefrom the

correspondin he quest.i on, te £-
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R SHTE) ERERRSE0 FHIS e b e aferan HErShnts output
febRabes1 dcpr edet ernd neth ey Gldrerhpr egranethsough the
nmeans 15 for creating a 22 controller £r09£an1for

a@éﬁﬁF%lang“¥%h§W§8ﬁsFﬁﬁht%k} performed 4t ¢ 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 in his design from a
mechanism unit 22a, an actuator unit 22b and a sensor
unit 22c¢ through a mechanism element unit 22, then
assembles an actual apparatus as shown on the assembling
apparatus 2 and performs setting of the aforementioned
controller.

On completing the construction of the actual
apparatus, the to-be-examined person 3 terminates the
operation and the time taken to complete the operation is
output to the central processing device 19. Further, the
data of operation of the actual apparatus (data of the

accuracy, operation speed and the like) which has been
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mechanism (S6). Wth the aforenentioned nethod, the

t o- be-exam ned person 3 perforns designing for the
predeterm ned question and the eval uation system
grades and evaluates the content of design (S7).
Narmel y, answers have been input to an answer data
base 17 for respective questions stored in the
cﬁﬂesmﬁoaddawatb&se%iﬁnawﬂ@eVaW@amEoﬁ4p0kht@utﬁuﬁatO the
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Namely, 1if 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, 1f the time taken to
complete the construction of the actual apparatus 1is
long, this may be utilized as an object of detraction of
the point. This time is counted by the clock 21 of Fig.
21, for example.

For the evaluation and the determination of
operation <characteristics, for example, a frictional
driving roller type ©potentiometer constituted by a
friction disk mounted to the shaft of a potentiometer can
be pressed against the output end such as a slide table

(linearly moving table) surface to detect the output
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23 determ ned by the neasurenent nmeans 24 is output to
the evaluation-point data base 18 and the ability of
constructing an actual apparatus is graded and
eval uated through the evaluating neans 20 in
accordance with the sane nethod as that for the
ability of designing (S 9 and S10). Further,
ogiemialtaphy chereheecasel of, t Heuabptétidigfy aesigywi ngf the
he.clock 21 outputs the ti I ILr to .. | ete
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t 0- be-exam ned person 3 for automatic equipnent, from
PREAEYATuatt orid'f of PPRER Vabi 1990y LoF CHES | gw ng&nd P RRS™
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reference nuneral 25 in Fig. 2). Exenplary criteria
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hﬁ%hggerﬁofﬁ@,d'fﬁ§£§ﬂce%obe£M§ﬁﬁﬂQﬂ§r%t'%ﬁximum target
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di sk mounted to the shaft of a potentioneter can ,
points on the diagrams L1 and the data at the respective

curve

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 and, if the
average speed V1 of the apparatus is different from the
target average speed Vy by minus 10 % thereof, 5 points
will be detracted from the aforementioned maximum points.

Here, the target average speed Vy; and the average
speed V; provided by the apparatus of the to-be-examined

person 3 are defined as the following equations.

Vo = So/to

Vi = Si/ty

Further, there 1s another evaluating method as
follows.
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be pressed agai nst the output end such as a slide
table (linearly noving table) surface to detect the
out put 24 operation characteristics, thus providing a
graph of the displacenent operation characteristic as
in Fig. 5. In the figure, L1 is a curve illustrating a
target displacenent characteristic and L2 is a curve
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the apparatus of the to-be-examned person 3 are
thFi RO AS THRE BPI oW ROB4HEE| die advantage that the

evaluation-point data base 18 of Fig. 2 can be structured
more easily.

Further, it is necessary to incorporate many types
of elements into the computing portion 1 of the four
groups of elements for constructing automatic systems
which are the group of mechanisms M, the group of
actuators A, the group of controllers C and the group of
sensors S and actually prepare the mechanism-element unit
22 such that these elements can be used for assembling
respective mechanisms associated with various data to
enable the to-be-examined person 3 to set and combine
them over a wide range during constructing 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
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Vo = So/to V1 = S1/t1 Further, there is another
evaluating nethod as follows. 25 The procedure until
the to-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
fofndthensy stuein drhe tmodiafise dhaars ngpreénei digdllypwdegcrfivbetians

Jqujr%g, h?neég, the design and the structure of the
4¢t 04l Sapparatts are repeatedly nodified and, when

tihe Meahgeat s@per ati on characteristics can be finally

hi eved, poi nt_ detraction i for med the basi
of tHEt] HEPAREH URETT™ K" He “Rufrber ToF=s o

desi gmr)nodi f keg-eormponent s apddtdei srunbesaed nodit i edhe
program steps and the like. In this case, the desired
a¢f8ristics can be finally realized, thereby

provi@ing the adugnbagecthet detpigingat inedneri W@Eha the
can be established nore easily than the degrading
nesthRedsmenpl oyi ng operating characteristics

comparhsons . » Wove1bBi 8yevahuabing MRanss Provigestne
t he advantage that the evaluation-point data base 18

negfchBngsm?2 can be structured nore easily. Further, it

!S n%%ﬁssaryﬁé cé ”%9&&%5%&% 7??¥uﬁyﬁ$s m9£n§|6Q§9ﬁs the
into the conputing portion £76f "the 1our gr oups of
nelceaents for constructing automatic systens which are

the group of nechanisnms M. the group of actua
t he 8F-up o%m%%ﬁﬁrcﬁ$eggtéogndc %%gdﬁ%uﬁmg%s sggégrQE%§
m2rtaactual &ycprepare the nmechani smel enment unit 22

such _that these el enents can be used for assenbling
[PdspBEtF¥ECHechani sms associated with various data to

(a) Electric power actuator

(b) Air-pressure power actuator

(¢) Fluid-pressure power actuator

(d) Heat power actuator

There are provided the following outputting means
for the respective actuators (a) to (d).

(e) Rotation output

(f) linear-movement output

(g) Swing output, etc.
[3] Controllers

(a) Electrical controller

(b) Electronic controller

(c) Fluidal controller

(d) Thermal controller, 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.
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enabl e the to-be-exam ned person 3 to set and conbi ne
them over a wi de range during constructing the

mechani sm by sel ecting constituent elenments froma
nunber of elenents. More specifically, it is
desirable that the respective elenents are prepared
to have structures and 26 functions such that nmeans
haviSsgstlte fol | owi ng functions can be structured. [1]

I\/lechag)srﬁ(a%)%)ré%/g_ksg%;l%%p/dom means with the

mechani’'sm elocity reduction neans with the
mechafii)smlecy rbniiwi agaskhr ecti on changi ng neans with

t he c%ni sm, %dé Partial -vel ocity changi ng neans

wi t h YHe "¥8EhanRi SRPES) Force i ncreasing/ reduci ng
means(awi tihetrth@1l pesbani sm (f) Anmonut of notion

changi ng neans with the nechanism etc. [2] Actuators
(a) BSecOPi¢cponernactuai'dr (b) Air-pressure power

act uatr the) Hddchpiressdbe ROWRIcacluatehsofd) (deatto
power actuator There are provided the follow ng ,
Gt pHETRg arfSary SPRGEY KENFEEPeCEi FE*act BAY oF8OLa) "Poch
ddb1e(e) Rotatt %@%ﬂ%tovﬁfnéobheﬁé% movenent out put

(g) Swing output, etc. [3] ntrollers

(f) On/off type output

(g) Measurement type output

Hereinafter, there will Dbe described exemplary
questions and exemplary point allocations on the
precondition that the aforementioned elements are
prepared.

[Question 1]

“Construct a system for realizing a constant-
velocity reciprocating movement under the following
conditions.”

(The content of movements)

a. The amount of stroke from a starting point to a
target point; 80 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. 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
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(a) Electrical controller (b) Electronic controller
(c) Fluidal controller (d) Thermal controller, etc.

The af orementioned respective controllers are

prepared as progranmmable controllers or connection-
vari abl e controllers such as replacing pins which
enable arbitrarily constructing the circuits thereof.
27 [ 4. Sersonsp(a)ifyectchadlstsensor  { b)liEeegtlvomoring
s%%%pr (c) Magnetic sensor (d) Thernmal sensor (e)

%% ical sensor, etc. For the aforenmentioned respective
sensor.s Tha) 1bad; (ednly hete varieyhpr efarad sebsers or
auxiLia%%'tools mhic? enable to select the follow ng
out put's.TEf FOBRFBF f Ot yPREGUIPEE (g) Measurenent type
out put Hergianaf trer ,sddiernagM lskvibendeseri heddexespl aeyrt
guestions and exenplary point allocations on the
PrEEE6AANEF on that the aforenentioned el enents are
prepared. [iQyestbgBadl rSPNStEdednd Sy treMtb@bet point,
realizing a constant- velocity reciprocating novenent
AeEP tERerEBFPHW ng conditions." (The content of
movenent s) ;&) TAe @@U@i&falSti's()k@u%QEn Justard g the
point to a target point;” 80 nmb. e

asttoppage- pesieion accuracy at the target

(Usable members: these mnmust be selected from the
following respective groups)

a. Mechanisms; the group of variably-structured
mechanism modules and the group of velocity-reduction
units

b. Actuators; the group of electrically-driven
actuators

e. Controllers; programmable sequence controllers
d. Interfaces; interface modules

Sensors; magnetic proximity sensors

0]

Others; clamping mechanisms, connection cables,

th

etc.
(A) The evaluation system for the aforementioned gquestion
1
[potentiometer-type movement characteristics detection
system]

Required members

(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
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point; +-0.5 mmor less c. The stoppage-position

accuracy at the starting point; +0.5 mmor |ess d.

Motion velocity characteristics; a constant velocity

in the both directions e. The tinme required for noving

fromthe starting point to the target point; 2

seconds +-0.5 second or less f. The restoring tine

from the Trer geangoiuntion ofedhedsont@oslsscendIsprmpesso

%b s The outputting mechanism; a linearly-noving

abl'e h. The load; only the meight of the table .

The cl@it efhe ofseopeéngt ions éda)stnattar binghew sehsdrs 10

useq to start operations. (ib) stoppage for 1 second
e target point, automatic restore (ic) An end

S|gnab IQh@prﬁbupUﬁbvéﬁémﬂ dHeacaetramatcs; r@@tpwfnts

ers. the st be selected from
{ of L oiing Fasbait | J8KER oanS) B> RBLHANFHs HHé T§F64Re
20f pvahkabl y-structured mechani sm nodul es and the
group of velocity-reduction wunits b. Actuators; the
gr oug °5flePectErcal Py-RRIVEh actuators e.

Cont gl ee[f%reﬁ{e%grl@mmr%s?@@b@ﬁ@ed§@5]t el l&ksmalically
Interfaces; interface nodules e. Sensors; magnetic

PBreREAPEY ZengbFs FOMTITHEIS: PEF BAPE nd mBEhaisiigte the
é%i””eek'QHeCE%ﬂﬁéiexéﬂﬁhed person 3.

Fig. 6 1s an exemplary designing method which 1is
executed on the screen of the computer.

The reference numeral 30 designates a list
representing usable members on the computer screen and
they are represented as in Fig. 7, for example.

The to-be-examined person 3 selects members that he
considers necessary for the aforementioned question. At
this time, the to-be-examined person 3 moves the mouse to
the members represented in the 1list 30, drags the
selected members from predetermined fields of the list 30
to display displayable graphics (icons) corresponding to
the members, then drags the icons to predetermined
positions on the display screen and drops the icons
thereat. By repeatedly performing this operation, the
to-be-examined person 3 designs an apparatus for the
question on the computer screen.

Fig. 6 illustrates a condition where icons are used
for designing. A, M, C and S in the figure correspond to
the mechanism 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 rod)... , near the respective icons



(A) The eval uation system for the aforenentioned

guestion 1 [potentioneter-type novenent

characteristics detection systen] Required nmenbers

(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

m ntkey (bhdTpetserbet contefts hefadhgatioonsl Ol lplgisirated
The, n | lLer pr

poi n% (éc]) eéé%?J%%inegrpcan rc]deust n%t? gf the;pcg‘{aoﬁls%ng%g

&fch polnemsct(eegs Thee otmbputalrmweneimspdbazleaict@m shecsict201

0| nts % The ti.me takefqofor rdeS{H?nl ng .and in
STT U Pt ng? eSS0 Pint s ORI Tpoi €100 pBPnt'¥ The
cafs@ﬂeummgl cmm respecttere dat aHes stdammticaliyw of the

rocessed b corrputl n ortion 1 to evaI uat the
Lo CenEct O o BRarT R b G Eporpy @ dhah . the

eEmRnaty desiagnierg Dt hodinbi ehghse execuieds oaoghe for
screen of the conputer. The reference nuneral
%fé’sﬁoénastee%tlélgl i R eb?‘e%%ftﬁﬁwga u@é%‘%arh”e%%?%e%nbif hehe

&plmu%egm%éeeﬁeeggn theyp@r@ndepresenifd 1as.esh iFkGcate
7, for exanple. The to-be-exam ned person 3 selects

JrE9eng t hat phéhscon3| flefs necdssary fomvemdence of
éﬁﬂi %g%9559a§gcgﬂﬁ§féﬁ”5né“suéﬁ'ﬁaﬁhgearehﬁot dlsplayed

be- exam ned person 3 noves the nouse to
qrertberectepiesem@d in the list 30, drags the

Next, there will be described an exemplary question
at a higher level than the aforementioned question 1.
[Question 2]

“Construct a system for realizing an end velocity-
reduction reciprocating movement under the following
conditions.”

(The content of movements)

a. The amount of stroke from a starting point to a
target point; 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
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sel ected nmenbers from predetermned fields of the |ist

30 to display displayable graphics (icons)

corresponding to the nenbers, then drags the icons to

predeterm ned positions on the display screen and

drops the icons thereat. By repeatedly performng

this operation, the to-be-exam ned person 3 designs

an apparBtasléad; t hehequesthbnodn thhe tebAputdrss croeghng
|II t ndiyti on where icons are used

ki éb%éil a%% &gisﬁRf %? ﬁﬁ Sin the figure correspond

to tmeTMEnh@mwenthfthpeaxtua&or A, the controller C

dth S h b
Goscri bed: Rt Hor - Y G ard 888l ont ol EHar 56t ePE"

efatd®nA. (rever3|ble nmotor), M (connectlng rod)
near the respective icons 30 and th

i ndi cate t he cSRSRt &tof FhEaF%%hsp%%st%e@&errﬂﬁdlate

FPppabef gh gaanvesni engsuof description. Accordingly,
such characters are not almays di spl ayed on the actua
screen forliddsi ghtetHone St Rer 611 s FRSRRAIGA i nto @

r@s%ralraxbngc&ﬁ%ochezggifr $roN N8 Seheenidpad ewrofs, s
conveni ence to the to-be-exam ned person 3.
FqorRer, the reference character DGin the figure
'nd|cates q. J&bls %nggﬁzsgﬁeﬂ§@uﬁpd<g Egggﬁgﬁgslﬁput

progran1create be- exam ned perso
l%uﬂﬁheeveﬂh@edweehlmee iindecateliatk aggbreppaths floe end

t ony e expl anati on/ description and such
fh?ﬁs arg % £g§13p1ayed on the actual screen. Next,

there wi | I(ie¢ descenbediamaéxeipl anypguegtison aftera the
ahi he Ieyel t han the aforenmenti oned question 1.
Féﬁ FOnt 2§t Construct a systemfor realizing an end
vel oci ty- (igduchimmateel praoatditng Mwenend endeeet ke 4
fO||0MAng conditions." , ,
seconds 1m1 the case of absence of a stopping input
(Usable Members: these must Dbe 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 such as transmission-type
photoelectric 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 detection

system]
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(The content of novenents) a. The anount of stroke
froma starting point to a target point; 100 mm b.
The st oppage-position accuracy at the target point;
+-0.5 mMmor |ess c. The stoppage-position accuracy at
the starting point; +-0.5 mmor |ess d. Myvenent

vel ocity characteristics; an end- velocity reduction

i n tFedotdeddimeabeirons e. The tine taken for noving
fromthe rti.n [nt to the target point; 1 second
+-O.2&%e§%%'n%%o gggrf. The restoring tinme fromthe

t ar getb)pdimterfacesesond +- 0.2 second or less g. The
out put t.i nechanism ;. a linearly-movi,n able 31 h.
The | Gad - SERe el GREPBFEE N 256 Bras PBSENRE"

Vi ghies coaaeht wef ghit sl O ags 1. The content of

oper at i ons (iaé A startiqg}smﬁt h i,s us ﬁ to,start

oper ati’on€e EEHFCPALR e ht “Th&KArGet poi Ht POHMES

i nt erppditake sesbeppages si@aladtsia@Ut-pubo fbehts
Automatic restore in response to a restoring conmand
si gnal®)or TREt eFOR Pl & thigde 6f 3COBLrekEhdLroGrgRs: 30
ﬂgﬂytghes the operation if stopping input 1is recieved
between the internedi ate stoppage to the end of

rest did)ngTmt sehtippe)ansh afitlislingidl ¢5 Sheputejamst; 30
ﬁ%ﬁlr the automatic restore. (if) Automatic restart

a

&5
ter the el apse of 4
(e) The output movement characteristics; 40 points

(£) The time required for designing and
constructing; 40 points

Total points; 200 points

Fig. 8 illustrates the content of design made by the
to-be examined person 3 for the aforementioned question,
wherein there is illustrated a condition where icons are
placed on the computer screen similarly to in Fig. 7.
Further, in the same figure, an 1llustration of 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 generation automation technologies
his ability of constructing 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 1in the field of automation technology,

the system according to the present invention 1s not
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seconds in the case of absence of a stopping input
(Usabl e Menbers: these nust be selected fromthe
foll owi ng respective groups) a. Mechani sm

vari abl y-structured nmechani sm nodul es and

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

Claritted! |téregetd. ahdt ésf appilital ke faceeldidtdens, in other

ensQr ; ' c tr 1.SSI an-typ .
%%o oeﬁ@%ﬁgﬁg&gﬁﬂ?ceggﬁ%'ro Fﬁgkéﬁsggg%heg?SW?ﬁigata of
Swi t clebetexhhees; wmdapl ngorechhnai sasesttiommectaten and

cables,, etg¢. (AL The evaluation.systemfor_th .
PO EineT sty PERC S T boRBAT T Sratr (Ypatne ki1l
eV eert rehat agt i 8¢Sl defpeckitas. systenj 32

Required nmenbers  (a) Patentioneter . (b) Interface '
uni t %%Stqﬁgrsaﬁ&ﬂecdﬁbdﬁﬁﬁ qﬂﬁﬂt&8§§8 § F& C0BF°
hERe Ceddrendie 8 r BYed Uaks88S of d)exbR@tsabeaticons witdhein a
mechani sm 40 points (b) The selection of the

HEI&L FFOMRU Yo ntleS (EYSTHR EBMstTUCLIOYR B Lot riottter?
HYQ0" @BRpudlr PRANT SHd dliathe1sekbing-ang, adiust rertiahl
the sensor; 30 points (e) The output novenent
hpaet er i shiccstedungdisntsry (89 Previded reghi fegipping
d@%ﬁsgnh%%s%ﬁgnscﬁﬁ§t5%055@9ht49r88i@Bé host computer to
the terminals, the to-be-examined persons make a design
corresponding to the question using the designing means
in the respective terminals and the design data may be
output to the host computer for evaluating the ability of
designing. This enables easily performs ability
examinations for the ability of designing on a national
basis. Further, when examinations are conducted on a
national basis as described above, it i1s possible to
rationally conduct 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 gquestion
and the design data 1is directly evaluated by the
computing apparatus as skill-evaluation data for the to-
be-examined person, it 1is possible to process large

evaluation data within a short time without requiring
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Total points; 200 points Fig. 8 illustrates the
content of design nmade by the to-be exam ned person 3
for the aforenenti oned question, wherein there is
illustrated a condition where icons are placed on the
conmputer screen simlarly toin Fig. 7. Further, in
the sane figure, an illustration of the dragging
prths handst hend i gtlsar el oniitst edosyvle érenpbrilyct skill
{p§¥ﬂaﬂa%%sh?g§r?98Q1€%5HWQ %Hé%q tlﬁgelnbefore the
sic evaluation criferion for the “evaluation of an
autoﬂﬁnﬂﬁﬁxengln@eradSlasono wioi chdefigrtimg fiwstngo the
urgp enerati on au% gogetgchnolo '%ﬁséﬁf%é%ggﬂ}:s
?nl%ﬁéﬁrugpﬁﬁ 83h %Ilze and theref ore 3t 9
zﬁESkﬁﬁbMEe&ﬁ&kathe @makuatmanlpODmttdat@eshghedata t hed
%ﬁglu%aafn p0|nt:€ata base 18 in FL% IS con tru%éeg
RN Llporht . Svhiie FRPE T o%%nr@ﬁ? 8?1% ©
£XPIY esvd hefe have heanicgeses i bedigysi@nentioralso the
eval uat i of a to-be- exam ned person in

gg the skill
A el d%”ﬁﬁF&ﬁﬁﬂP@napgcﬁﬁéFéﬁg antﬁ§t§§§téﬁparatusl

WBOCer diRgh1 s t féeza@tﬁs.%hsl nenthen disiinot o £33 Hd Mebede-
thereto and is applicable to evaluations in other

erxiaéw@dby OpE6PBr | yisht t Mighqhespic6rrdara, 2afswor ldaiay -
t'l%stt%age oexamned,_person,f ok tggf%ﬁ?téogegé‘&ﬁ who

eval uation data for practica such as the
qﬂadetsfdﬂwtOﬁgalu@tvng an &t pahtapparatys. famsdrerpay

g‘ﬁslt?u p the afqr 2'19”528%‘9&1%3%' ©3 &&%&cé‘a‘{ﬁtﬁee%e
Scribed CTasés of “exe Ing thé sys?en1|n a
desrput emadiehe gy st eme nayoemﬁemwﬁédsumﬂsfm aanchosmay

t dat ked t |t
ERTHIEErs. Vo tERroal & Ty DU YOOPaEs win oo che

ctlaghghe Ags t TEANS e S aindin s hBay a bge O Wi a Jdeamstthess .

host conputer to the termnals, e to-be-exani ned
persgﬁ§gﬁﬁﬁe gydg§§@%1cally 1splayQHg 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 1is possible to improve the usability of the
evaluating system in countries around the world where

different languages are used.
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corresponding to the question using the designing

means in the respective termnals and the design data
may be output to the host conputer for evaluating the
ability of designing. This enables easily perforns
ability examnations for the ability of designing on

a national basis. Further, when exam nations are
€gHdi¥c¢t ed on a national basis as described above, it
is possible to rationally conduct eval uations of

Bbi | iR ysfofem GORSEKHChAThANMMRCIsAl 1appasatySobyexamined
gat hering to-be- exam ned persons at a predeterm ned
dradslon petdoraricogpuattyalevappar ateisiddagenbl i ng tests

and performance tests and the Iike and outputting the
oper & iconrdatag trpthen hformament i oned host conput er.
Since according to the present invention, the to-be-
exam ned peri$GadJeteategesiognenal vl randhenpatise 1examgngd
conmput i ng apparatus as an answer for the given ,
questiS3A°Nand fRBIHesTYPRRATAHS 4Pr BERF vt ipatCéadbyo
the co ting apparatus, as skill-evaluation data for

t he fbpggg?% Jﬁ%ﬁqBEFgﬂﬁV % s possible to process

| arge evaluation data wi.thin a short ti i thout =
Fequ i ng > IF ey Randh WRA M sorrt 6. posti Bie 18>

cond%%5m§gé5gﬁﬁ§¥gbuations fairly within a short tine.

Further, In ition to designing using the conputing
sPparatus, the to-be-examn ned person constructs an
actual apparatus on the basis of the design data, and

the perduppnee efeddigsactdial capparatisyi Saevaldpthedrus
to sinply evaluate the ability of designing and al so

debegnédidd tryieOfie €DRISINGUGERAY @Ndnsetbhmig: @iy otuadn;
apparatus, which enabl es evaluations of the skill of

t he tibebeinexdam mednpefsonewd tvathhghele aciciunacy ahd to-
validity. Also, instead of the to-be-exanm ned person,
ba—pgqmﬂn@dwhgerson includes a means for evaluating the
design made at the designing means, and a means for
measuring operating characteristics of the apparatus, such
that an ability of the to-be-examined person to design an

apparatus and an ability of the to-be-examined person to

construct the apparatus is evaluated.

2. A system for evaluating the skill of a to-be-examined
person using a computing device, including:
a computing portion having:
a designing means for enabling the to-be-examined
person to design an apparatus to operate according to
a predetermined question; and

a means for evaluating the skill of the to-be-
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conducts the evaluation or a neutral third person may
construct an actual apparatus in accordance with the
desi gn nade by the to-be-exam ned person and nay
designate and record the differences between the
characteristics thereof and the target

characteristics. Further, by graphically displaying

t he placenegt and conbi nati on of respective

constT Ut “ePenENt’'s sel ected by the to-be exani ned
)erson on a conputer device and by converting the
content of design nmade by the to-be- exam ned person
into da [ j e n . _possi:b] e '

o posar B 88 BLebtit Reb A aBRPR IRy REY Coopdarus
<ﬁ¥ﬁ|HQB'QQ-é%§h%§l§ﬂm&?%ﬁ%kbe§f@ﬁﬁy%@ﬁgﬁ€iM9&th%@§Fe
dlfgerent | anguagesS are used. 35 CLAIMS: 1. A system
for exaldahi ngnd hee skl Idbrobvan t0-ibe- exankpeth Persen to-
using a conmputing device, including: a conmputing
Hekkbaid@VvipRgsoa desdighdeBg drearsnborrenablbngatiey the
t o- be-exam ned person to design an apparatus to
dzpevat eadecardithg tdesianjpredetarsy rednaprest fon;narsdirang
means for evaluating the skill of the to-be- exam ned
grersbny atithra ogeoupt ofs el fenent sirberatonstarycta mgagai dor
apparatus designed at the designing neans of the
everpat ity potificationperedn, by héhfeiasls vrxadvidledatiengon
the skill of the to be-exam ned person includes a .
Redd¥ foPPEAd'gatithgtihePadesi §h fdide BRESHEIdSFISGARIAGI
means, and .a neans for neasurin% operatin ,
ORAP AT tres SBFR t hedapPardtius FYstichtle hg?‘baen‘examlned
ability of the to-be-exam ned pers nqp%'degggghant o
PSPPaY at-Os Bitd 98n Hbi PR3 555t hé™t 02'be-"d¥ani hed perSoR°
e&gmined person to construct the apparatus, and an ability
of the to-be-examined person to make modifications to the

apparatus is evaluated.

3. A system for evaluating the skill of a to-be-examined
person using a computing device, including:
a computing portion having:
a designing means for enabling the to-be-examined
person to design an apparatus to operate according to
a predetermined question; and
a means for evaluating the skill of the to-be-
examined person;
and
a group of elements for constructing said apparatus

designed at the designing means of the computing portion;
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construct the apparatus is evaluated. 2. A systemfor
evaluating the skill of a to-be-exam ned person using
a computing device, including: a computing portion
havi ng: a designing neans for enabling the
t o- be-exam ned person to design an apparatus to
operate according to a predeterm ned question; and a
nmeans for eval uating the Skl|| of, the to-be- 36
exam“ﬁ?&ebﬁrsUﬁe m a°gr 6UP Gt E% Bt §¥tbr ©f the to-
construct sai d tus _desi ned at the._designin
HESARETD4 NEEaRBuL 1 g 6P i dn S WRer &n, T RE FRHRS o
s gv%a%%“glcg the skilloolo the.io Be- %%mkpesdldspegforehe

incfudes @ means Tor 6 uating t design
etl*%ﬁ%eg‘?@ QBELQSté@aBys tfe ”%%”ﬁef@;{an{{%%%u@e'}gono%f aldigve

characteristics of the appar at us, and a neans for

avabbalbng. ol f keatd ans inndes by st heet Qpbarexas BRE the
person to the apparatus on the basis of the neasured

epghaty ngr ehar astieim=8tibes o rSYERsd halerdihtabi lantly aOeans
the to-be-exam ned person to design an apparatus, an
falki hebyuoning hedratheyg eXarddted ipet sonot otlcongigatret ut heo
apparatus, and an ability of the to-be-exam ned
deéesning o amaket rridinencatliconrs tof t hee appauatds derating
evaluated. 3. A systemfor evaluating the skill of a
cherpeteasdgiliged 9fer sOre usiprRprateenpygeaygstevicke, target
including: a conmputing portion having: a designing
Oﬁ@éﬁng%rC@ﬁ%&ﬁﬁﬁﬂjsﬁﬁést@fbéﬂékaﬁ?RﬁﬁPt%ﬁer§Bh3 othat an

design an apparatus to rate accordlng a
aﬁnlébl et quest Féﬁm“ger?d BEIREANSCT OF J&}hl%t%pﬁérﬁﬁ‘és

angI f tf?% %% Phe £o IQ gggm ggéspérson to construct the

apparatus is evaluated.

4, A system according to any one of the preceding claims,
wherein the designing means includes:

apparatus element data having a plurality of
mechanism elements arranged in a mechanism data base, a
plurality of actuator elements arranged in an actuator data
base, and a plurality of sensor elements arranged in a
sensor data base;

a controller program creating means; and

a sensor setting/adjustment means.

5. A system according to claim 4, wherein the to-be-
examined person designs the apparatus to operate according

to the predetermined question by:
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and a group of elenments for constructing said

apparatus designed at the designing neans of the
computing portion; 37 wherein, the means for

evaluating the skill of the to- be-exam ned person

i ncludes a neans for evaluating the design nade at

t he desi gning neans on the basis of the elenents

sel ected by the to-be-exan ned person t? achi ev

t ar getSGPerari ' characterd stFEs™ o™ neldppirat gg"%nc‘fhe
ide.. adedyacy of Lhe conbi nation of, these slemenis, ..
and “atieans fo?“ﬂeé%ﬁrfng 8p%r%f?ﬁbcbh§rac?erls iCs

e 8- P81 Al { 9nqdSLerdli 08 an . BlL A WTRAL L EVElorfline
the measured operating characteristics o the
ahparanys, a0aiNskathe darget  operating

characteristics of the apparatus, such that an

abi | idpea0fi nfhesdo- be- exam neghpesisenr torfesign Abch the
apparatus and an ability of the to-be-exam ned person
donteonsér UCtrdrem appakaims iseoMal datedcodtrdL ISyst efthe
according to any one of the preceding clains, wherein
ddiecdesi grimegpteeansdi ncl udes: apparatus el ement data
having a plurality of nechanismelenents arranged in

a neclrasirsimiad asbasepgw adpharsdntsy of dokuatrgr or more
el ements arranged in an actuator data base, and a
ssilgcakit yenfosensoEenébenbhl sthe regged isetaingéydprstment
data base; a controller programcreating neans; and a
$éhSor setting/ adjustnent neans. 5. A system according
to claim4, wherein the to-be- exam ned person designs
the apparatus to operate according to the

epredgy%;nknedﬁgueséion Q¥: ﬁg_sq%eﬁgkp%.onghor mre .
rechani “dm &leAEAtE T7OnTe he * Mechan§htd4t " 6a86° dné

é%%lgg{f%éugﬂéa%%%ighegggféégg%o%hghgr more of the elements
selected, the controller programs created, the
settings/adjustments of the sensor elements determined, and
the time taken to complete the design against predetermined
results and generates design evaluation points for the

design which are stored in an evaluation point data base.

7. A system according to claim 5, wherein the designing
means further comprises a display means for displaying the
elements selected from the mechanism data base, the actuator
data base and the sensor data base, and the means for
evaluating the design evaluates the elements displayed by

the display means.

8. A system according to claim 6, wherein the apparatus
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actuat or data base, and one or nore sensor elenents
fromthe sensor data base sensor(s); creating one or
nore controller prograns with the controller program
creating neans for controlling the selected elenents;
and determ ning settings/adjustnments of the one or

nore selected sensor elenents with the sensor

setting/ ust ment npeans. 6, A system according to

tt afFirs; I%JFréfPelW t Al Helany de}leé\?HFbatellﬁé‘ePﬁ% %égr,-ng,i;he

evaluates one or re of the_el nents sel ect ed

TSHEr 8111 &7 SProgians’<cfE8EBAC T t e Eett iCnG_F h?jﬂ%taneqrﬁoélp
5 r&e'l%aﬁ‘f%‘rggr e'%g?%t% d‘SEﬁu L fed, ée%(}on‘%hgftgg@so %k%%d

To conple t he ign agaln pr'edet’érni ned Fesul

@ngxﬁ@ge@t €%rdesh 90, ?VaaH?t on @&ﬁﬂl%%ngortﬁehem&eﬂc&ﬁl

e stored in an eval uation poi nt "data base.

Acs¥stem accrdbpgadt & chakm %al\mea@gﬂgﬁ he desi g g the
means further conprises a display neans for displaying

dderaehenpdsiteel.ected from the nmechani sm data base,

the actuator data base and the sensor data base, and
the neans for evaluating the design evaluates the

el enents di spl ayed by the display neans. 8. A system
accordingtee ccapnibng wher elaint e, apparcatiushe3@eiss for
constructed by selecting individual elenments fromthe

npesupiod ebepeatsng t heh@zrm@réﬁté%rremfs cdvepr i ERRgagus
group of nechani sns, oup of actuators, a group of
YEAYBESS afde aPI@rr@Gén@f Cg@ﬁﬁpéﬂje‘frtslcsan@f b)ﬁhéorﬂﬁpﬁ‘irﬁﬁus
the individual elenents in accordance with said
agésrgh sEn%Jﬁgeithatoﬂeﬁétl%%pa%%{%:t&ﬁéﬁ‘é&%% and A%eygetréﬁ?s
accogdln to c atn18 @ h% means for ?

°5pérat T'H éPPstp°&§ Sf Phe "AFpaPREaE iR vY b%ﬁ‘ e§
B8 8P8I a4 ngvgbs*g@fgneyo§££cgata +Llg apparatus

10. A system according to c¢laim 9, wherein the operating
characteristics of the apparatus include the accuracy of the
apparatus, the operation speed of the apparatus, and the

time taken to construct the apparatus.

11. A system according to claim 10, wherein a clock
function is ©provided within the computing portion, or
connected to the computing device, to measure the time taken
for the to-be-examined person to design the apparatus and/or
the time taken for the to-be-examined person to construct

the apparatus.

12. A system according to any one of the preceding claims,
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agai nst target operating characteristics and generates
oper ati onal evaluation points for the apparatus which
are stored in the evaluation point data base. 10. A
system according to claim9, wherein the operating
characteristics of the apparatus include the accuracy
of the apparatus, the operation speed of the
apparatus, and the tinme taken to construct the ,
Siat udhe11 SkAdy stehdcc oV al WD ot i o, 2WhEI AT
a clock function is provided within the conputing
%%ﬁ?ﬁgﬁ?‘or connected to the conputing device, to
neasure the tinme taken for the to-be-exam ned person
to design the apparatus and/or the tinme taken for the

1-0- ber exam.pned .per $an 4R %QQ%V%‘@} wﬁe‘}%iﬂpgﬁé aL YSomakdon

A system according to any one of the precedi ng clalns,

AQnwhenei nibbe,ald | 1adhsigngngvaknat edoh s anaubomti aio
techni'que. 13. A systemaccording to claim 12, wherein

deiagy esmdian inbespph G s Reh ydesadrsi gnicpgl andl apply a
constructing a tool driving/controlling apparatus
tshrigeh cpersesioa took tarlappkyeat. target operation to a
work elenment. 14. A nmethod for evaluating the skill of
a to-be-exam ned person including: presenting a
problemto the to-be-exam ned person, said problem
IHequi?y imeghHe fro- beabxaningedhperssonlt of chelipebegramined
apparatus to performa task; receiving a design of
PEAPER apparetids i f rom t he to-be- exam ned person;

eval uati ng the design; constructingﬁsaid apparatus in

accoPd&REB WY h ot hetORfedi gh® Vgl uBR Thify FREined person,

s%?&f%EgET&E géq&f?%ﬂ%OQ%%r%%L%g~examined person to create

an apparatus to perform a task;

receiving a design of said apparatus from the to-be-
examined person;

evaluating the design;

constructing said apparatus in accordance with the
design;

evaluating the performance of the constructed
apparatus; and

determining an overall evaluation of the skill of the
to-be examined person to design an apparatus and to

construct the apparatus to solve the problem.

15. A method according to claim 14, wherein the step of
receiving the design from the to-be-examined person includes

receiving one or more selections of apparatus elements for
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apparatus; and determ ning an overall eval uation of
the skill of the to-be exam ned person to design an
apparatus and to construct the apparatus to solve the
problem 15. A nmethod according to claim14, wherein
the step of receiving the design fromthe
t o- be- exam ned person includes receiving one or nore
sel ections of apparatus elenents for 41 creating said
AT AP S AR TRSTGPE GBRt POl TH® (FEUTaTLe { Grodrans
ontrolling the one or nore selected apparatus
frerehtso P URBnerRow Abesr ArhG 16! SPRRRT 16 SAREFRFA:
the one or nore apparatus el enents are selected from
a plurality of nmechanismelenents arranged in a

echani smdat a.baseying & uEalidy19f getralor gl epgots,

arranged I n an actuator data base, and a plurality of

RERS p ) ament S1aReanged rbn 188080k -8at @ RASLa11¢y Br
nethoé)accordlng to claim 16, wherein the step of

KREGAhVERQ ibRedesi grrbhgaat he t0- hecexarsmeshRer s0fe, a
further includes receiving settings/adjustnments for
dlheaahey o6 £ NBEEuateensteneh estentsangebechednf pomdte data
plurality of sensor elenents. 18. A nmethod according
Hegecl admd 17, pileréinyt g stepoaf eckaanuat i agradged in a
desi gn includes conparing: the one or nore apparatus
henentatsdlaset-ed; the controller prograns received;
the settings/adjustnents of the sensor el enents
received; and/or the tinme taken by the to-be-exam ned
person to conplete the design, against predeterm ned
Lar gét FEANY LG ERe Br 66%@{% &gd &REF B hgtoRsPERP Of
eval uati o ol nt.s based 0 aid conparison. 19. A
TSEEROE BoLT diTTg o 1EPH 118 0 WREFAPR TRG BTERbriurther
i‘%@é&é%géé‘&vﬁ%‘g‘j sBRPAL AL Uyl achydes 58) aGl 19,008 fhre

sensor elements selected from the plurality of sensor

elements.

18. A method according to claim 17, wherein the step of
evaluating the design includes comparing: the one or more
apparatus elements selected; the controller programs
received; the settings/adjustments of the sensor elements
received; and/or the time taken by the to-be-examined person
to complete the design, against predetermined target results

for the problem and awarding design evaluation points based

upon said comparison.

19. A method according to claim 18, wherein the step of

constructing said apparatus includes selecting one or more
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apparatus el enments corresponding to the one or nore
apparatus elenents of the design froma group of
apparatus elenents, assenbling the one or nore
apparatus elenments in accordance with the design, and
appl ying the one or nore controller prograns to
control the one or nore apparatus elenents such that
t he apparatus perfornms said task. 20 A net hod

WRAGPEPAg FOSBE AT 1P TARABPRITE het St e%f °Bvalat |“H>§e
th f f th t, ted t I
zasr%%&ﬁgfgargégﬁmg% b P "B B A g AR
éﬁ%mqu ﬁnp 1%pr&%18%md o%%ka é éﬁgﬁ%Ig%énts in
P h S b

accor rein'the 6 |ng

r@%h@é' %H'tﬁs th@clfé%ghheaﬂﬁc%ﬁwl@ the @HQa 'i‘t YWre

e operation spee t he apparatus, and t

é&l@%m@r ceBSEIMEt cbhecappar atts. o42. A rmsxféodapparatus
according to cIa|n121 wherein the step of evaluating

dih@cpesf ordmnee totnt hepeanstis ugd efbrappakal usas.ur t her

i ncl udes conparing said neasured operating
characteristics of the apparatus agai nst predeterm ned

target operating characteristics for said problem and

Znar di ngetoper sddonalinevabuatlieon POl ntwdebasedtopostsai df
conparison. 23. A nethod according to claim 22,

aMréret ing hehst epe oformiedicer nd hi rigeancoveErralct ey adrrmriaghs
of the skill of the to-be 43 exam ned person to

de3gns an "EFFAF abtis ARGTREBIEHNsIChaERCENe StdsPar atis £8°
sol ve the problemincludes conbining the design

EPAFaat? cﬁ? POENFEPAMR Hh @S5 pet it .S@ﬁ% t8¥4al uation

poi nts. 24. A nethod according to claim 14, wherein

the method further includes a step of nodifying the
pparat S upon. t.he eval uat.ed erfor nce of _th

Zﬁonstrucfﬂgagassg?a il o AR B R o ek Bl TG et ifa

C.(f“lla? st %r %n%lha 19. gpagéuran?j nylﬂga t%a@%‘aﬁgat Ue

|ncFudes nodi fyi ng t esi gn an
operation speed of the apparatus, and the time taken to

construct the apparatus.

22. A method according to claim 21, wherein the step of
evaluating the performance of the constructed apparatus
further includes comparing said measured operating
characteristics of the apparatus against predetermined
target operating characteristics for said problem, and
awarding operational evaluation points Dbased upon said

comparison.

23. A method according to claim 22, wherein the step of

determining an overall evaluation of the skill of the to-be
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the constructed apparatus. 26. A nethod according to

claim25 wherein the nmethod further includes a step

of evaluating the nodifications nade by the

t o- be- exam ned person to the apparatus. 27. A nethod

according to claim 26, wherein the step of

determ ning an overall evaluation of the skill of the

t o- he- exam ned persaon includes eval uati ng the abili t%]e
f

DIHREt ST HRA eXanf Hed péfs BRPR 1 Tk & Mo dPf CERE HOHE t

h r .. 44 , L .
gpﬁ%f% Bg ggugolve the problem includes combining the design

evaluation points and the operational evaluation points.

24. A method according to claim 14, wherein the method
further includes a step of modifying the apparatus based

upon the evaluated performance of the constructed apparatus.

25. A method according to claim 24, wherein the step of
modifying the apparatus includes modifying the design and/or

the constructed apparatus.

26. A method according to claim 25 wherein the method
further includes a step of evaluating the modifications made

by the to-be-examined person to the apparatus.

27. A method according to claim 26, wherein the step of
determining an overall evaluation of the skill of the to-be-
examined person includes evaluating the ability of the to-

be-examined person to make modifications to the apparatus.
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