26 JUNE 2006 1 *166166* DESCRI PTI ON | NTELLI GENT OPERATI ON SYSTEM
*@0002* 5 Technical Field The present invention relates to a 3@ g%ﬁ%t
operation system which can be applied to an automatic operati‘hg & f,

e.g., an ' hi ne such as an autonobile, a transport machi ne such
as an ai rHmmm‘"""wmmmrransporter crane, ja robot and others, an intelligent
operation sys{emwhich plays a game with human beings or uses sign

| anguages and the |ike, an autonatb%sg%&hhpring system whi ch perforns

nmoni toring or observation on behal T bei ngs, and others. 15
Background Art R@m&i zation of an automatic operating systemof, e.g., an

oper at Mmmmmmm uch as an autonobile, a transport machine such as an
ai rcr afibll rter 2QNTELEIGENT ObPERATHONt Heserman intel |igent

operation *®ystem whi ch plays a gane with human beings .or uses sign

| anguages and the |ike, an automatic nonitoring system which perforns
noni tQring or observation on behal f of human beings has been denanded and
expected for a long 25 time. Howd$ERNiGRdr &iieddho nachi ne or appar at us

from human bel ngs aysh thawerh Rafs 88 Elakee ) TofBiastne PP
exaninatiOB@eQEtﬁbQ AtsyEt ivh DREr @dh NBe SASHENREf to an automatic ‘

operating. system of, e.g., an operating machiné such as
an automobile, a transport machine such as an aircraft, a

10 transporter crane, a robot and others, an intelligent
operation system which plays a game with human beings or
uses sign languages and the like, an automatic monitoring
system which performs monitoring or observation on behalf
of human beings, and others.

15

Background Art
Realization of an automatic operating system of,

e.g., an operating machine such as an automobile, a
transport machine such as an aircraft, a transporter

20 crane, a robot and others, an intelligent operation
system which plays a game with human beings or uses sign
languages and the like, an automatic monitoring system
which performs monitoring or observation on behalf of
human beings has been demanded and expected for a long

25 time. However, there is no machine or apparatus which is
completely automated to the extent requiring almost no
support from human beings even now.

In the circumstances, many studies or

examinations of the automatic operating system of

30 automobiles have been made up to now although it is far



30 aut onobi | es have been nade up to now although it is far 26 JUNE 2006 2
fromconpl ete automati on, and various kinds of nethods have RgSJUNE @006ed
and rel eased. For exanple, there are well known a nethod which enbeds
magnets or an electric cable for signal 5 transm ssion along a traveling
path of a road and causes an autonobile,to run along the magnet -or the
electric cable, or a nmethod which neasures a distance froma preceding

car by a sinplified radar apd cayses.a car tqo travel while maintaining a
di st ance bégt%‘brf’qr?%{‘?% QUFEMRGLEBAs AR VAP UsSHdSd dfotHodee TS cone i nt o

practi cal “%§e_g@gﬁr§¥0p5gg&eagasFggggsgﬁgentIy proposed a met hod which

recogni zes a painted Tane marking I'irne provided on a road and noves a car
whi | e mai ntaini ng ¢t séeaaplél othbRatl arkl R1A0NHAM a ke tiyEUehichhe
above-descri bed conventional method concerning automatic driving of cars
i s a net hoenwedh magnses arcan edectamiel cabla Foadetigyrmilned position with
a predeterm ned di stance_ between two_cars on aﬁﬁ£redeternined travel ing

path & detE@RFRLSTOMRkPRY Bntraverdngr dadteoff edFaah\and reppsed. Li ke
an invisible rajl ni!{)bgajrf%-grovided there is no qreat difference froma
0 h

4t O TRE atPRY FhenBRslel, oF (the elegirifiese

net hod t hat*"a 344

met hods ar e 40 &2l y rﬁéfﬁ@&eﬁﬁiahofﬁbhgﬁf%%s% diftAlarfbd Wi 04 | Ves a car.

25 Furthernore, even though the car 1tself nmeasures a distance froma
precedi ng gategeusing i dar hgnaashimphnfidd resiax add Jdulisdd aesr ned
conprehend a neasurenment target is a car nor conprehend a content
i.ndi-cat ed it¥ayvel while maintaining a distance between the two cars
10 constant, and these methbds have come into practical use.
Further, there has been recéntly proposed a method which
recognizes a painted lane marking line provided on a road
and moves a car while maintaining a distance from that
line constant.
15 However, the above-described conventional method
concerning automatic driving of cars is a method which
causes a car to travel in a predetermined position with a
predetermined distance between two cars on a
predetermined traveling path by detecting any marking on
20 the predetermined traveling path. Like an invisible rail
| being provided, there is no great difference from a
method that a train or the like actually moves on a rail,
and these methods are completely different from the case
that a human drives a car.
25 Furthermore, even though the car itself measures
a distance from a preceding car just like when a human
drives a car, but it does not comprehend a measurement
target is a car nor comprehend a content indicated in a
road sign by reading it. Still more, the car does not

30 comprehend a speed limit indicated on a road sign in



road sign by reading it. Still nore, the car does not 30 conprehend a speed
limt indicated on a road sign in 26 JUNE, 2006 3 order to deeiJUNEQ@OWEep
within the speed imt. That is, in the conventional nethods, as

different fromthe case that a human actually drives a <car, the car itself
never judge a traffic situation in a 5 surrounding area in order to
determ ne a distance between the two cars, or never conprehend a content

of a road sign r eadi nd, keep_it, .or never judge g .degree of danger
and apply é’rt?%sze.o |‘§e‘\3,}<2‘€\, g? ]fﬁ%pa86%8}8e§ iﬁé’ﬂJ‘%}r g‘tﬁ“&ﬁs‘ inthe 10 prior
art, it is an objecindf fbe presrat chbRYEALIBRANO methVE e AN intel ligent
oper ati on system by which a transport machine itself such as an autonobile
or an air didgfflersk afrapethti cgseachaneal hatlah AdHNaAI A ddiraspert er
crane or a robot can conprehend and judge 15 various situations |ike.a
human does S@¥on tye Gy bteelf newert hugdean dpefftie sidaratbagedimmasuch

conpr ehensi on and. j udgnent, . and I ch can realize a substantially
conpl ét e aﬁﬂﬁﬁﬂﬂqgiﬂﬁwéf?ﬂglgygfﬁgF iBr determinge jas ddianie Jifie#eens the

present 20\}%@!?&{(& Uhto, p&PVﬁ%@ggncbﬂgfL‘hEgﬁn% Sz%g{tl%[tnit{)%fsyaﬁleo;gc%hat an

appar at us eeps occupi e a htman or s ut es for uman can
conpr ehend saigh jBiHGR /@I h@USNA SkbEp! ieNSoki kevarh iyl e aadiade act ual |y

perform ng ganes or nonitoring, and can recogni ze a process and a 25
result basdangexs il capipltehe@nBrakeand judgnent, and that an intelligent
operati on system VmIilfhvfclav?ygf atggngngrre-gggscr?tbséidgggo%r}.%?na}sgeinw ét?e a huran,
an automatic
10 prior art, it is an object of the present invention to
provide an intelligent operation system by which a
transport machine itself such as an automobile or an
aircraft and an operating machine itself such as a
transporter crane or a robot can comprehend and judge
15 various situations like a human does when driving a car,
and they can operate a car based on such comprehension
and judgment, and which can realize a substantially
complete automatic operating system.
Moreover, it is another object of the present
20 invention to provide an intelligent operation system that
an apparatus which keeps occupied by a human or
substitutes for a human can comprehend and judge various
situations like a human does when actually performing
games or monitoring, and can recognize a process and a
25 result based on such comprehension and judgment, and that
an intelligent operation system which plays a game or
uses a sign language with a human, an automatic
monitoring system which effects monitoring or observation

on behalf of a human, and others can be realized.

30



nmoni toring systemwhich effects nonitoring or observation on behalf of a
human, and others can be realized. 30 26 JUNE 2006 4 Di scl osgsgJUNE 2006

I nvention As descri bed above, in order to make a machine or an apparatus
to performconplicated and sophisticated works, i.e., tenporarily
projecting a physical world into 5 the gerebrum reading, understanding and
judgi ng various kinds of infornation on the whol e, and then operating a
car like a human does when drl ba5|c technique, t her ef or e,
there is required a t echni §d&° 3% :ﬁb Yhysical environment is

projected into 10 the dé‘g@lelg% gﬁbpgal lﬁpggg]?trn tbhﬁla%rl d r{(fhee ViLtual

reality by a conputer, sone jects require a target work are fetched

into the auhoRppadthys Mslepesfyint dahplibateddamensiophdls taeaard n real
time, and a plurality of the objects in the physical world are associated

with a 15 plowkal,i tiy. eof, tbenpederilynprodecitingala piyed-cdilmwegilshalntgpace
in real tinme. Japanese patent application No. 190725/ 2000 discl oses the

above5descﬁh@e&QQﬁﬂqpmecﬁ%¢%h%gasu%ﬂerﬁﬁﬁﬁﬂ%R9|@HdcdﬁﬂﬁﬁﬂﬁnVﬁﬁkﬂQﬁnmhlch
realizes a

_ _ parts cons ructéon 1 sh%yn 'Q FIG_1, this
i nf or mat | of RS & Je?’r?l %o gg % :\%‘&l §&\ P2 L Shpar at i ve
i mge i nf ggaliie %Qﬁixﬁéﬁ 0@0Q§V\bﬁ§n3dr§vﬁﬁbt @ ¢alkd Rasq basicconparative
parts information generation device 5, a 25 parts specification device 6,
and an out peichaeviee, thedéforaputhdegi tes Zeguduiedea iteichmirfieorvy .
whieh the actual physical environment is projected into
10 - the three-dimensional space in the world of the virtual
reality by a computer, some objects required for a target
work are fetched into the automatically modeled virtual
three-dimensional space in real time, and a plurality of
the objects in the physicai world are associated with a
15 plurality of the models in the virtual three-dimensional
space in real time.
Japanese patent application No. 190725/2000
discloses the above-described basic technigue as an
information conversion system which realizes a parts
20 reconstruction method -(PRM).
As shown in FIG. i, this information conversion
system 1 comprises an input device 2, a comparative image
informdtion generation device 3, a parts data base 4, a
comparative parts information generation device 5, a
25 parts specification device 6, and an output device 7.
The input device 2 acquires information
.concerning an object in the physical world, and can be
constituted by a video camera or the like.

Using the video camera, a situation in a

30 predetermined range in which a plurality of objects exist



concerning an object in the physical world, and can be constituted by a
video canera or the like. Using the video canera, a situati on2sJUNE?2006
predeterm ned range in which a plurality of objects exist 26 JUNE 2006 5
can be acquired as a two-di nensional inmage. In addition, when a plurality
of video caneras are used, the object c&n be obtained as a

pseudo-t hree-di nensional imge with a parallax by shooting the object from
di fferent nglrections. conp%rative inggg infprnatlﬁgngfneration

T
device 3 pr ocesbseesa%%u%ﬁ%ggagf At F¥O5F-BEnSIORF ddnasie it HeBrce 2

and generamrp%p@i@fa:(ft&ﬁasevig%%%@ als Asdd'e GO Iﬁéeé%!.e | mge

information, there nay be a two-dinensional inmage, a three- nsi onal

i rage, an damgee oibtaheddbgsexst paetidog thtley -Aikedilchdl Nend GO i BB

t wo- di nensi onal i nmage, an inmage obtained by extracting only a peripheral
surface, it &paX cerivehepbindathel sbdeg totfinam diffensnt s data base 4
regis%;rs d _stores therein a plurality of parts obtained by nodeling the
obj ect”. At ST E PR 2 such as a nane, a property, a 20 color and others as

well as a three-di npOsi 954 an@E@eOEPﬁeriﬂ.d?H%ﬂf5 :@gﬂéfaéfo h part, and

the attribute data 1s assoclated w an‘identifica n co each part
and regi st @eatdide 3 herpesssedahn baaged of T L JRRIA iaRPEFd® hf phgati on

generation 25 device 5 generates conparative parts infornation based on
input device 2 and generates comparative image
information.

10 As the comparative image information, there may
be a two-dimensional image, a three—dimensional image, an
image obtained by extracting only a profile line from the
two-dimensional image, an image obtained by extracting |
only a peripheral surface, integrating conversion data

15 and others.

The parts data base 4 registers and stores
therein a plurality of parts obtained by modeling the
object.

Attribute data such as a name, a property, a

20 color and others as well as a three-dimensional shape of
the object is given to each part, and the attfibute data
is associated with an identification code of each part
and registered in the parts data base 4.

The comparative parts information generation

25 device 5 generates comparative parts information based on
the attribute data in accordance with each part
registered in the parts data base 4.

As the comparative parts information, there may
be a two-dimensional image obtained by projecting a part

30 having three-dimensional shape data in each direction,



the attribute data in accordance with each part registered in the parts
data base 4. As the conparative parts information, there my 28€9UNE 2006

t wo- di nensi onal i nage obtained by projecting a part 30 having

t hr ee- di nensi onal shape data in each direction, 26 JUNE 2006 6 integrating
conversion data and others. The parts stcification device 6 conpares the
conparative inmage information and the conparative parts information having

the sanme type of data with each other 5 and sgecifies a part correspondi ng
to the objéBtedratify CARteRIAYY $3ta aRerPERArSprocessing portion 6-1, a

recogni tion procesgin ortion 6-2..a specificatio rocessi ortion
6-3, a fixation pr gﬂ@eegsploangtsposfg?%hf%céﬁgoﬂngeglf’ﬁagkFﬁ&‘pﬁ‘ﬁ?@e&g’l g portion
6-5. 10 TheohBhira®4dle NiRhfSSiftoAREEION Bnd $RAUBBRLALAX 1B JAGS 1 he
conparative parts information and searches for a paft 1 n the conparative

i mage i nf oimEbirea tdorc havwiard estponsismé otype 6@npatat wiehpaaich igH#mat i on.
Wien there is a part in the conparative image information 15 which
cor r eBpondando speeidfdifsaratpakt rersespoodingi ba, thehebriecdgni thtoris

processing porti.on 6-2 recognizes it_.as the object. Additiaqnally, the
speci fi catf Hs%rlg&’@&qzr@’ ap%‘?‘?'f’&’ne%é-‘ls BHREPFFLRIt ROTHAPE Bavting t he

conparati ercB?Hiﬁ:iio.'H %é@%}ﬁ%ﬁ@ft 8Lt gCOrT §SB§§g::‘L?§cta9: the 20 object.

The fixation processing portio 4 determ nes$ fon o he specified

part basedpebcaskadd ipBrtiford he-3 | egognkiesonbpeetesaitd Wohtalofeder m nes
an arrangenent direction of that part based on the conparative parts
.4, and a tracking processing portion 6-5.

10 The retrieval processing portion 6-1 sequentially
extracts the comparative parts information and searches
for a part in the comparative image information which
corresponds to the comparative parts information. When
there is a part in the comparative image information

15 which corresponds to the comparative parts information,
the recognition processing portion 6-2 recognizes it as
the object. Additionally, the specificatioﬁ processing
portion 6-3 specifies the part having the comparative
parts information as the part corresponding to the

20 object.

The fixation processing portion 6-4 determines a
position of the specified part based on a position of the
recognized object, and further determines an arrangement
direction of that part based on the comparative parts

25 information corresponding to the object. When the
position of the same object continuously varies, the
tracking processing portion 6-5 tracks the object while
repeatedly updating the position of the part by using the

fixation processing portion 6-4.

30 The output device 7 outputs the identification




25 information corresponding to the object. Wien the position of the sane
obj ect continuously varies, the tracking processing portion 263JUNE0S6t he
object while repeatedly updating the position of the part by using the
fixation processing portion 6-4. 30 The output device 7 outputs the
Identification 26 JUNE 2006 7 code and 4he attribute data of the specified
part, and reconstructs and displays a plurality of parts and the spatial
arrangenent of thesqﬂggrts as. an inage viewed froman arbitrary position.

5 Execut i nG%f 3L REHELPRES] Apdenefi dhe soordilsiesh rRaKk ednd can
convert th ' ' p ' r Lntq.the part having various

ki nds of %%%qr%ﬁ'{reé%a% %‘?v@%g#%g&g?}% H\lutr t<:3L1§1/-iyr t0 alpﬁlﬁsegqrfcgi%%s! onal
space, thersgiitirLeldztdtigdhen 808k shibcat gArtd iHBGE HEERINIJiQRe®r | Mage
under st andi ng. According to the present invention, in order to provide the
i ntel | i gentfroperaat iaorbsysaem pbsihioan execute works |ike those done by

humans, the PRMis _applied as a fundanental technique, and there is 15
constBtuted an int #¥eYEhingpbhat PBH Bysusingoipre infermagiiamput devi ce

hor | d: VTR Hb SYOETE DaGePuAPERoF Sl ore B ISR SebratS ther of b &
Obj cot s; o TIAT Y T chayar SonPhsy Revanc oL ot KA 40 | o on
concer ni ng ax tptibwte tdatd gheenobhesbsoagauithed viythda itxde devi ce,
selects and specifies virtual nodels corresponding to a plurality of
dimensional space, thereby realizing the sophisticated
10 image recognition or image underétanding.

According to the present invention, in order to
provide the intelligent operation system which can
execute works like those done by humans, the PRM is
applied as a fundamental technique, and there is

15 constituted an intelligent operation system comprisingi
an input device which acquires information concerning a
plurality of objects in a physical world; a virtual model
data base which registers and stores therein a plurality
of virtual models in a Virtual space corresponding to the

20 objects; a virtual model conversion device which
recognizes information concerning a plurality of the
objects acquired by the input device, selects and
specifies virtual models corresponding to a plurality of
the objects from the virtual model data base and

25 substitutes a plurality of the corresponding virtual
models for a plurality of the objects; a virtual model
reconstruction device which reconstructs a plurality of
the objects and a relationship between a plurality of the

objects into a plurality of the corresponding virtual

30 models and a relationship between these wvirtual models in



the objects fromthe virtual nodel data base and 25 substitutes a plurality
of the corresponding virtual nodels for a plurality of the obkpeINE 2006
virtual nodel reconstruction device which reconstructs a plurality of the
objects and a relationship between a plurality of the objects into a
plurality of the corresponding virtual 30 nodels and a relationship between
these virtual nodels in 26 JUNE 2006 8 the virtual space; a virtual node
processi ng device which perforns_ cal cul ation and processi ng based on a

plurality e YdREYdAP3eel @ ShEthAd Medsdi proressing hidthese virt ual
del s i i . d_by the vjrtual . nodel
el S | WSt oREC Rl SRS NRREY B IS ot L

reconstruction I Cée, a conpre

virtual nmpdelraiang tde ¢ed afipeshiPmBakeeanihese wéﬂé@ﬂo%s; and a

control device which automatically operates a predetermned object in the
physi cal wheltdeeas dthase Miconplelhedsileniandhieuddrenialnagedy the virtual
model processing device. It is possible to constitute an intelligent

oper ati on HPSONR tRA RY atRensirtuaht medede he consdinsistahonedeekcahi ch

based o oo saarierig Rdcindeena B by adien, B BB WA ocessi ng
device in meiqae Gind the ARe1t16RXNEE. pERGeUh! ks MAG I LGRSRLIY, devi ce
y: an object attribute data nodel conversion 0
devi ce whi ahd e esirtmold @dxtiaet shathr hhtbmatdatalwl ehamitdiesawi th a work
object fromattribute data concerning a plurality of the reconstructed
virtual nodalesletgimined object in the physical world based on
10 comprehension and judgment made by the virtual model
processing device.
It is possible to constitute an intelligent
operation system having as a constituent element a
display device which automatically displays a process and
15 a result in the physical world based on comprehension and
Judgment made by the virtual model processing device in
place of the control device.
The virtual model processing device can be
constituted by: an object attribute data model conversion
20 device which selects and extracts attribute data which
matches with a work object from attribute data concerning
a plurality of the reconstructed virtual models, and
converts it into an object attribute data model; a
semantic data model conversion device which generates
25 semantic data concerning'the work object from a
relationship of the extracted object attribute data
model, and converts it into a semantic data model; a
comprehensive semantic data conversion device which

generates comprehensive semantic data concerning the work

30 object from a relationship of the generated semantic data



converts it into an object attribute data nodel; a senmantic data node
conversi on device which generates 25 semantic data concer ni ng26RUNE2006
object froma relationship of the extracted object attribute data nodel,
and converts it into a semantic data nodel; a conprehensive semantic data
conversion device which generates conprehensive semanti c data concerni ng
the work 30 object froma rel ationship Sf the generated semantic data 26
JUNE 2006 9 nodel, and converts it into a conprehensive senantic data
nmodel ; andm@deddgmiitt aRveTpelt chbntverai eampeehensifiec s empnidictdata

j ud t dat ti f h bj t he, t.ed pr.ehensi
Lomant ¢ dBeAedaand onndgert febRfetal BahveRt 18R Aetdd POU put s
it. The vi I el del tad i vidi
he obj eet SPHEERes R R 44 Eanob AR EaEY AR Bork TG spert 1 51 "

the consti tuengen@hreitdd ScorPrdhénaitei Buhandabagaey mdddide cbhusisal
quantity, a sound, an odor, and others. The virtual nobdel conversion device
may bé& of at tipgre whijshgreswignidats modelr aplsomtpovisng.tor varying object
before specifying the virtual_ nodel _corresponding 15 the object, grasps a
part in the virtuaThfodettiatnmedal Bay, éhgirdespefmaamendtrs 48t es the

virtual model o cory aspondi g 4o g BBhECE Whkbeal BS ohiegl, mves of

varies wtR time. _ he™ Vi nodel -processing device,” the 20 semantic
data nodel eARMARSIHt dSMdién fBYakE RHQ¥LERH BHchAoR Widd idonsisiages.

elements.
10 The attribute data may include a physical
quantity, a sound, an odor, and others.

The virtual model conversion device may be of a
type which recognizes and tracks a moving or varying
object before specifying the virtual model corresponding

15 the object, grasps a part in the virtual model which can
be readily specified and specifies the virtual model
corresponding to the object while the object moves or
varies with time.

In the virtual model processing device, the

20 semantic data model conversion device may be provided on
a plurality of stages.

The intelligent operation system may have a data
transmission/reception device which can transmit/receive
data in the intelligent operation system or between the

25 intelligent operation systems.

Brief Description of the Drawings
FIG. 1 is a conceptual view showing a procedure
of carrying out a parts reconstruction method;

30 FIG. 2 is a conceptual view of an intelligent



The intelligent operation system may have a data transm ssion/reception
device which can transmt/receive data in the intelligent op26alUNE 2006t em

or between the

25 intelligent operation systenms. Brief Description of the

Drawings FIG 1 is a conceptual view showi ng a procedure of carrying out a
parts reconstruction method;, 30 FIG 2 {g§ a conceptual view of an
intelligent 26 JUNE 2006 10 operation system according to the present

FIG 3 is a conceptual view of the intelligent operation
syst em accBPETAGOR S iR REToTdiRat Fanthe| Bregepd dRvephiost ory vi ew

Showi g2 5 Processing. B AGed” &ooleBe Y LURk,TBECk Hlr 96888 GorleV] Co

i nventi on;

FIG 5 is an explanatory view show n

nodel by t
net hod of

b

SpecCi fying Virtua

g%%b%&d%!E?Qﬂ&h?ﬁ&é%%din&'ﬁb EnbSp2BsehR! ARl Lo W showi ng a
10 specifying a virtual nodel corresponding to an object based

on a fragnentary mrded., 41i{5 &nisxphapapbapatvaey whewislyowi ng a processing
procedure in an automatic operating systemof cars; 15 FIG 8 is an

expl aRat or Processdng mragcedyse ofodcvinhdait mpibdt PregesSing he automatic
systemof cars; FIG 9 is an explanatory view show ng a
Qﬁ%&cﬁélationship bet ween the physical world 20 and a virtual

three-dimensional §a3ceis HE adVek518n5085¢P YR %h%Wfﬂ&”M'MééﬂHh of

specifying a virtual model by tracking a moving object;

operating
correspond

10

15

20

25

30

FIG. 6 is an explanatory view showing a method of

specifying a virtual model corresponding to an object

based on a fragmentary model;

FIG. 7 is an explanatory view showing a

processing procedure in an automatic operating system of

cars;

FIG. 8 is an explanatory view of the virtual

model and attribute data in the automatic operating

system of cars;

FIG. 9 is an explanatory view showing a

correspondence relationship between the physical world

and a virtual three-dimensional space;

FIG. 10 is a conceptual view showing the

correspondence relationship between the physical world

and the virtual three-dimensional space;

FIG. 11 is an explanatory view showing a

positional relationship of vehicles in the wvirtual three-

dimensional space;

FIG. 12 is an explanatory view showing an

operation of avoiding a collision with an oncoming

vehicle;

FIG. 13 is a conceptual view showing each mode of



correspondence rel ati onship between the physical world and the virtual

t hr ee- di mensi onal space; FIG 11 is an explanatory vi ew show 2§ HJNE 2006
positional relationship of vehicles in the virtual three- dinensional
space; FIG 12 is an explanatory view showi ng an operation of avoiding a
collision with an oncomng vehicle; 30,FIG 13 is a conceptual view

. showi ng each node of 26 JUNE 2006 11 t%e automati c operating system FIG
14 is an explanatory view showing a nmethod of conbining a still object
nodel and &%ﬁnﬂqﬁfﬁhﬁ%ﬁtOP%BGEFPQSSFF@FmIS is a schematic bl ock diagram of

Cervor dovice FIGERT (5% ah® cipi SRRIBR Lors, eRag Vit 1 Mpliedry |

model s of ¢af dompKigd G 48113 By N | ERlLEN 2
client deviceéﬁﬁgst Nﬁ%e forlCarry?ﬁgwgﬁggﬁﬂég¥ﬁbgh??%ﬁxmggg re'%rred

enbodi ment moafeli;he intelligent operation systemaccording to the present

i nvention will now be described hereinafter wwth reference to the

accomPanyi ng draw fEG - AhS | ks edt| fghamagper hliogk istarnam pfhoc@ameg to 20

an enbodi ment .qf the Qéesent i nvention is constituted by an input device
a

12, a virt 0@ nddet" YtV bese 13, a

FIG. 16 is a view showing a display screen in a
server device;
FIG. 17 is an explanatory view showing
10 fragmentary models of cards; and
FIG. 18 is a view showing a display screen in a

client device.

Best Mode for Carrying out the Invention
15 Preferred.embodiments of the intelligent
operation system according to the present invention will
now be described hereinafter with reference to the
accompanying drawings.

An intelligent operation system 11 according to

20 an embodiment of the present invention is constituted by
an input device 12, a virtual model data base 13, a
virtual model conversion device 14, a virtual model
reconstruction device 15, a virtual model processing
device 16, and a control device 17 as shown in FIGS. 2

25 and 3.

The input device 12 acquires information
concerning an object in the physical world, and it can be
constituted by a video camera or the like.

Using the video camera, a situation in a

30 predetermined range in which a plurality of objects exist




virtual nodel conversion device 14, a virtual nodel reconstruction device
15, a virtual nodel processing device 16, and a control devi @6 MJINE20060wWwn
in FIGS. 2 25 and 3. The input device 12 acquires information concerning
an object in the physical world, and it can be constituted by a video
canera or the like. Using the video ca La, a situation in a 30
predeterm ned range in which a pIuraIipg of objects exist 26 JUNE 2006 12
can be acquired as an two-di nensional image. Further, when a plurality of
the video €&felkfs FFEILERE, ashan SWpelimeas isnadc dmaget aFwrther,

pseudo-t hree-di nensjonal .. inage, wth._a parallax by shootjng .the object
from5 di fiwgﬂgéhta cﬁsjr E?ajr%jﬁ%. gghgh\%i vidse r?@&lﬁra(fata{/feoé’sseeéleg'fré%i sters and
stores thergi Lt VLRt yal I ] e gﬁ%f i ng the
object. At toﬁ uc'tat e%&a&g ?%f%{cg{.%i%aaaﬁaﬁem,b%%uaog%r&%ée?nigy ean éc%)l or as well

as a thr ee4diagnsiortal a shapel vhxt B¢ eboedting THH WY ddx tHeowi rtual nodel
and the attribute data is associated with an identification code of each
part &d [dddifirent dhredtionstual nodel data base 13. The virtual node

Is not restricted to one, 15 obtained by nodeli p?‘%dt he object itself, and it
is possible to adoPt®aviFhyatnaf¢lntgda Ass nagisfiesgidRdt he obj ect

e he s UnsERs 4 BBlrgELE0=Rs N RISl L0 SRR, e
whose modeling the object.
Attribute data of, e.g., a name, a property and a

10 color as well as a three-dimensional shape of the object
is given to the wvirtual model, and the attribute data is
associated with an identification code of each part and
registered in the virtual model data base 13.

The virtual model is not restricted to one

15 obtained by modeling the object itself, and it is
possible to adopt a fragmentary model obtained by
dividing the object into a plurality of constituent
elements and modeling each constituent element as shown
in FIG. 4.

20 According to this, in case of an object whose
three-dimensional shape is not determined, an object
whose three-dimensional shape cannot be uniquely
determined, or an object for which a virtual model with a
fixed three-dimensional shape cannot be prepared, the

25 object can be associated with a model obtained by
combining the fragmentary.models.

As the attribute data, it is possible to adopt a
physical quantity, a sound, an odor or the like which
cannot be grasped from an image of the object alone.

30 Based on this, an abstract object or an



t hr ee- di nensi onal shape is not determ ned, an object whose

t hr ee- di mensi onal shape cannot be uni quely determined, or an @6jHNEf2006
which a virtual nodel with a fixed three-di nensional shape cannot be
prepared, the 25 object can be associated with a nodel obtained by
conbining the fragnmentary nodels. As thgaattribute data, it is possible to
adopt a physical quantity, a sound, an odor or the |ike which cannot be
grasped from. an inmage of the object alone. 30 Based on this, an abstract
obj ect or &9 5088 WRECH Py ShISHt iaxigticIFam bj btkewksets can be
likewi se npigleds, The virtual nodel conversion device 14 recogni zes

I nformation concerning a plurality of objects acquired by 5 the input

device 12, selects pnd epeeihiemornt ednviErdslch if e Pof A i
plurality of the objects fromthe virtual nodel atéiﬁgse %%%g%ﬁﬁlges

substi t ut esinf Qifeatal o yconeernéngonr pdparadiity \Gf talejedmsedsqliDFed by
plurality of the objects. 10 Here, the virtual nodel has a
t hr ee-&i merddieonPukHde¥iae 43 . afeLebilise anghsriacs fillrse ariditremb i odé 1s

position cgQ jnate.is fjxed en virtyal npdel is specified.

Furt her mor €° \/ﬁqeesrﬁ%rhd%%?e{é? fob gFaétggé'r P&s&g’r?diqweﬁsrtﬁ}%ﬂm neRRI al so
noves, and+3 Rt oBLE8&t 1kS S I FlG 5, the
virtual nodel convé@g?%£ &§E3i§g§%4lgéyaé§'%?ﬁghﬁgﬁgé%%fgﬁyg%%%bﬁ Yes and

tracks a mfvitipe atowpeypondbhjeci ribahor eowRAd fayma dIMird Ledy npgel
corresponding to the object, grasps a part in the
the objects.

10 Here, the virtual model has a three-dimensional
shape as an attribute, and its three-dimensional position
coordinate is fixed when the virtual model is specified.
Furthermore, when an object moves, a corresponding
virtual model also moves, and a position of the object is

15 tracked.

As shown in FIG. 5, the virtual model conversion
device 14 may be of a type which recognizes and tracks a
moving or varying object before specifying a virtual
model corresponding to the object, grasps a part in the

20 virtual model which can be readily specified and
specifies the virtual model corresponding to the object
while the object is moving or varying with time.

The virtual model reconstruction device 15
reconstructs a plurality of the objects and a

25 relationship between these objects into a plurality of
the corresponding virtual models and a relationship
between these virtual models in the virtual space.

As a result, movement or variation of a plurality
of objects existing in the actual three-dimensional space

30 and the relationship between these objects are reproduced




20 virtual nodel which can be readily specified and specifies the virtual
nmodel corresponding to the object while the object is noving26rJUNE2006
with tinme. The virtual nodel reconstruction device 15 reconstructs a
plurality of the objects and a 25 rel ationship between these objects into a
plurality of the corresponding virtual ;godels and a relationship between
these virtual nodels in the virtual spaCe. As a result, novenent or

variation of a plurality of objects existing_ in the actual
t hr ee- di neR$ HiPHeNge T RRHATLAR PE| FirdwsHi padedhieand Hdxe obj ects are

duced 26 IUNE 2006 . 14 i.ation of virtual nodels and
[he el ot FEmE oIS v dne rasn BHERE! erdeatie ) ik thiad tpaRhei onal

space. The gMirfdit ofPdesppELCESSI Ng device 16 executes 5 cal culation and
processi ng using. prograns and nunerical expressions based on a plurality
of the virtual nodeise witihe melali prskiepsihg [RSG JD AN exoc9pss T UCt ed
in the virtual space, perforns sinmulation, and conprehends and judges a
pluralsity efldveatienaangppepgesadnghuising0 preigatansn sind . nufer toat r ol
device 17 autonmatically operates a redeterm ned object in the physical
wor | d base&%ﬂ?eﬁﬁﬁﬁﬂ%ﬂgﬁg? n°%nd Pﬁgﬁ At Ynede AP MHEtH: PSRl

processi ng 4eviGe %Jhaé@]@?.{géh%gi gﬁs%gga %d%elslie%%%%léﬁ#gteedd by, 3%1&

hydraul ic systemor t actuates 1n response to an ou
command fr eMrcwntsmhce Ci pELEbrmAS sshawa tiidnf| @nd3.coprdieéldd oend

operation
judges a plurality of the virtual models and their
10 relationship.

The control device 17 automatically operates a
predetermined object in the physical world based on
comprehension and judgment made by the wvirtual model
processing device 16, and it is possible to be

15 constituted by a hydraulic system or the like which
actuates in response to an output command from a control
circuit.

As shown in FIG. 3, an intelligent operation
system 51 according to another embodiment of the present

20 invention has a display device 57 as a constituent
element in place of the control device 17 in the
intelligent operation system 11.

The display device 57 automatically displays a

process and a result in the physical world based on

25 comprehension and judgment made by the virtual model
processing device 16, and various kinds of displéy
devices such as a liquid crystal display can be employed.

As shown in FIG. 6, in the intelligent operation
system 11 or 51, the virtual model processing device 16

30 can be constituted by an object attribute data model



system 51 according to another enbodi nent of the present 20 invention has
a di splay device 57 as a constituent element in place of the @nYNE 2006 ce
17 in the intelligent operation system 11l. The di splay device 57
automatically displays a process and a result in the physical world based
on 25 conprehensi on and judgnment nade b¥ the virtual nodel processing

devi ce 16, and various kinds of display ~devices such as a liquid crystal

di splay can be enployed. As shown in FIG 6, in the intelligent operation
system 11 epn¥Ferstiem device hodkl areemssing detaceoliel I®romrdicon

constituted by an object attribute data nodel 26 JUNE 2006 15 conversion
devi ce 16- #¢ c§e$ﬁﬂ%w:qkﬁ%?%ﬁ%%?“ﬁbﬁ%e?%WBHtl&e9F€€ Feryersihpr ehensi ve

semantic JREGAEAMRS Ohndey! fGadfiaftt 800a2ubHAY RULAGA JIPYRL, £OOVErsi on

devi ce Ject att conversion device

sel ects andeeqtracts attribute data matched wth a work object from
attribute data concerning a plurality of the reconstructed virtual nodels,
and ®onverts it irthe abidgecataribubet datdat modedelconi@dsidmhi s conversion

processing, the attribute data matched with a work object is selected from
attribute dg¥igeddrdersfiRfres p‘?%‘ia@xtyaétst pétrabuiet dadieednatichead|
nodel s, and, dlstr|9ut|0n of %he se d attribute data, is determ ned as

a conpari s8i §’1 GndieT PR 1R bt hEP™hg rl gtSb Bte SEPSTRAYA a nodel s
correspondPaaﬁaqﬂéiﬁ ofdigld IP&&&&&P&&Q& @EEEhQ‘:{t ol ardnd egi stered and

stored in the data base in advance. These obj ect
converts it into an object attribute data model.

10 In this conversion processing, the attribute data
matched with a work object is selected from attribute
data concerning a plurality of the reconstructed virtual
models, and a distribution of the selected attribute data
is determined as a comparison signal. On the other hand,

15 object attribute data models corresponding to the
distribution of the attribute data are registered and
stored in the data base in advance. These object
attribute data models are determined as signals to be
compared, and the comparison signal is compared with the

20 signals to be compared. The model matched with the
distribution of the attribute data is outputted as an
object attribute data model. '

The semantic data model conversion device 16-2
generates semantic data concerning a work object from the

25 extracted object attribute data model, and converts it
into a semantic data model.

In this conversion processing, object attribute
data concerning the work object is selected from the
extracted object attribute data, and a distribution of

30 the object attribute data is determined as a comparison



attribute data nodels are determ ned as signals to be conpared, and the
conparison signal is conpared with the 20 signals to be conpaR8ddUNE208§del
mat ched with the distribution of the attribute data is outputted as an
object attribute data nodel. The semantic data nodel conversion device 16-2
generates semantic data concerning a work object fromthe 25 extracted

obj ect attribute data nodel, and convert® it into a semantic data nodel. In
this conversion processing, object attribute data concerning the work

obj ect is sdlomaled fQonthdeotbrrr hendd skmanttiat tdatautmodslsa, and a

distribution of 30 the object attribute data is determ ned as a conparison
26 JUNE 2006®TTESRIHENY the Biftrikytdonsefaritiec Qhiechoyetsibute

S S S S

regi st er ed “an or € “dat'a base In s¢'semantic data
mdel s ar e (deids NashdStfesb8ahAntechAEATHBRL s The: (OISO shgnal | S

conpared with the signals to be conpared, and a nodel natched wt
di strisbut i eigifaltshetwbpectompareut eThat aompardisignutdieshasls ide semantic
data nodel. The conprehensive senmantic data conversion device 10 16-3
_gener at es CORPAIRhHVER sEhanelengasateoheecompgnate awt ka omy@et fromt he

rel ationship of the nerated, . sepanti ta ppdel, and converts it into a
conpr ehenst Ckbeéﬂﬂf?'fet& %Ja?grﬁBHgF'.onl ﬂ%t %?‘? O8ICE S i R stk $8mantic
data 15 cogﬁyﬂyggb&rggmgﬁg 0bhaatiks agtehembadf rom the generated sehantic

data, and a distribution of the senmantic data Is
The comprehensive semantic data conversion device

10 16-3 generates comprehensive semantic data concerning the
work object from the relationship of the generated
semantic data model, and converts it into a comprehensive
semantic data model.

In this conversion processing, semantic data

15 concerning the work object is selected from the generated
semantic data, and a distribution of the semantic data is
determined as a comparison signal. On the other hand,
comprehensive semantic data models corresponding to the
distribution of the semantic data are registered and

20 stored in the data base in advance, and these
comprehensive semantic data models are determined as
signals to be compared. The comparison signal is
compared with the signals to be compared, and the model
matched with the distribution of the semantic data is

25 outputted as a comprehensive semantic data model.

The judgment data model conversion device 16-4
generates judgment data optimum for the work object from
the generated comprehensive semantic data, and converts
it into a judgment data model and outputs it.

30 In this conversion processing, comprehensive



determ ned as a conparison signal. On the other hand, conprehensive
semanti ¢ data nodels corresponding to the distribution of th&6séddkt2006
data are registered and 20 stored in the data base in advance, and these
conprehensi ve senmanti c data nodels are determned as signals to be
conpared. The conparison signal is co red wwth the signals to be
conpared, and the nodel nmatched with t distribution of the semantic data
is 25 outputted as a conprehensive semanti c data nodel. The judgnent data
nodel convé&edantidgedata 1epiimyanéest sbej wodie ob itata optserested the work
object from the generated cangrehengive,senantic data, and converts it

d

into a juddmaRt YR SRYERLaHdCORPRERSISL Ve FemAn S datRerdid A
pr ocessi g, GAHY V65 28nd RemptRontl e WAL f8 I dh oRLLILM T0], the

wor k obj ect 'i's selected rom-t enerat ed conprehénsi ve senanti c data,

and a di stgdtesniiedfashe eompacheds ¥ gnamant ich dalé dthedeisidl ned as a
conparison signal. On the other hand, 5 judgnent data nodels correspondi ng

to the di stjudgmearon ddtathededsprereespvaddagartiad dhiatdl steibelgicn eofd and
stored in the data base in advance, and the judgnent data nodels are

det er m ned W& GPRFLNeRSHECCERPANEAC e acFhFariebittarefhand sSEQRpar ed
with the si,gnal,s t aged, . 10 _t he del tched.wth the
distributi 01%1 ghef hée)apioﬁ%gghéﬁs F\(/i‘e’gglgr%n ¢ &g]?aa qusc{%[l'ﬁrbhtqae algoge}ﬁdg_nent
semanti ¢ dahd MROErmIMEa hBes38RBALI ¢od@lka dompe@Bd | Catitd hpbexisba 1N

multiple layers, the semantic data nodel conversion 15 device 16-2 may be
provi ded omsigrElurid i cgmparetiagéshi the signals to be compared,  and
10 the model matched with the distribution of the
comprehensive semantic data is outputted as a judgment
semantic data model.
When the semantic data is complicated and exists
in multiple layers, the semantic data model conversion
15 device 16-2 may be provided on a plurality of stages in
the virtual model processing device 6.
The intelligent operation system 11 or 51 may

have a data transmission/reception device which can

transmit/receive data in the intelligent operation system

20 11, 51 or between the intelligent operation systems 11,
51. '
[Embodiment]

Description will now be given as to a case that
the intelligent operation system according to the present
25 invention is applied to an automatic operating system
that a machine itself executes work operations, i.e.,
comprehension and judgment of various situations and
operation based on such comprehension and judgment, and a
case that it is applied to an intelligent operation

30 system that an apparatus which keeps occupied by a human



the virtual nodel processing device 6. The intelligent operation system 11
or 51 may have a data transni ssion/reception device whi ch ca@6 JUNE 2006
transmt/receive data in the intelligent operation system20 11, 51 or
between the intelligent operation systens 11, 51. [Enbodi nent]
Description will now be given as to a cagse that the intelligent operation
system according to the present 25 invention is applied to an automatic
operating system that a machine itself executes work operations, i.e.,
conpr ehensPBRCHTES WRFteMPFaAEPRDusisPt uatPBRTRERS 84 on based on

such conprehensi on and judgnent,.and a case that it i.g.applied to an

intell i-gentjug‘ggﬁe&qﬁ (?&dé%fué %‘f%nﬂﬁ'&"ﬁ‘téﬂnﬁpﬁﬁ af&go\ﬂﬁ’i%oﬁgéﬁg %ccupied by a

human 26 JPhEcRAA0 anth £5684 86 ¥EEEAOBAT 3hEANSombrenerEATY diffls! on and

j udgment of various situations and recognition mm a process and a result

based on syadgmeny ehant arebdfen¢adgoebhe Wirbkiheglser ence to the draw ngs.

5 [Enbodinent 1] FIG 7 is a conceptual view show ng a case that the

i nt el bi gentl Empeddment skt em according to the present invention is applied

to an automatic operati n_{gcjzglstem of cars. 10 An_automatic operating system
S

101 of cars is alsé1%a |5 EORSEPEURLEAVEGWaRPOMIRT Feiase 0Bt a
Uil RlE AR 0ot LEALBLTRAC ML 1) Sl 2,
106 and a gaRh¥idEviEeapgPlied to an automatic operating system of

cars.

10 An automatic operating system 101 of cars is also
basically constituted by an input device 102, a virtual
model data base 103, a virtual model conversion device
104, a virtual model reconstruction device 105, a virtual
model processing device 106 and a control device 107.

15 A video camera or the like can be used as the
input device 102, and using the video camera can acquire
a situation in a predetermined area where a plurality of
objects exist in the physical world as a two-dimensional
image or a pseudo-three-dimensional image.

20 As shown in FIG. 8, models corresponding to
objects such as a road, a road attendant object, a
vehicle or the like are assumed as virtual models, and
vehicle models are classified into an owner's vehicle, a
leading vehicle, an oncoming vehicle, a vehicle running

25 along beside, a following vehicle, and others in advance.
Furthermore, a shape, a color, a vehicle type, a vehicle
weight and others are assumed as attribute data
concerning the vehicle model.

The virtual model conversion device 104

30 recognizes information acquired by a video camera or the



15 A video canera or the |like can be used as the input device 102, and
using the video canera can acquire a situation in a predeter @nddNEr2Q06
where a plurality of objects exist in the physical world as a

t wo- di nensi onal image or a pseudo-three-di nensional inage. 20 As shown in
FIG 8, nodels corresponding to objectggsuch as a road, a road attendant
object, a vehicle or the |like are assuimted as virtual nodels, and vehicle

nodel s are classified into an owner's vehicle, a |eading. vehicle, an
oncom ng veRkE €ONCIhIRY CPIRRERGSUSE aFoRgWas.de readblaldendankhi cl e,
and others in advance. .Furihernor a.shape, cql or, vehicle type, a
vehicle wSgF© and o\fehléJr%i%r%n sgﬂﬁealgg'atgﬁalle &Se a&’ﬁafpeéﬁrflc]e‘?%i ng the
vehi cl e modglrtubhe mddd 1@l cHPFEEpERAYRES kBN tiRY oS 4 qg@i Zes

i nformation ézéhired by a %ideo %anerabor the 26 ﬁﬁNE Zgg%ﬁﬁl I ke

concer ni ng vahjtectls neatbdl adabarbade a0oBoadndt sabdaittutely ate a vehicle and
the like, selects and specifies virtual nobdels corresponding to the

obj ecs fr 6RTHESPARGING| ViptHealgaedebasEorothegod jedsti tutes the 5
correspondi ng virtyal nodels foﬁathe ob Here, a positional

coordinate, a speed,®dfr AcRFE ?Pﬁﬁ,?éﬁgaﬁaﬁFgw FeiSPE%Yr A ot hers which
are  attrl B Qala (ANCCL Ah - Vol 6LE LIPURkS RhErld ik ohighs the
5 vehi ¢

vehi cl e nodel s are specified. reover, t he actua € noves,
the correspatdiiniteehift £ e®Eebrnah§OtABVQehiand moRlid ik Gfitde@ act ual

vehicle is tracked. In the virtual nodel reconstruction device 105,
when the vehicle models are specified. Moreover, when
10 the actual vehicle moves, the corresponding vehicle model
also moves, and a position of the actual vehicle is
tracked.
In the virtual model reconstruction device 105,
the objects such'as a road, a road attendant object, a
15 vehicle and others and the relationship between the
objects are reconstructed into a plurality of
corresponding virtual models and the relationship between
these virtual models in the virtual space.
Here, all the objects do not have to be fetched
20 into the virtual space from the physical world. As shown
in FIG. 9, it is sufficient to fetch objects required for
traveling of the vehicle and their attribute data
selectively.
By the above-described processing, as shown in
25 FIG. 10, objects, environments and events in the physical
world are converted into and associated with the object
models, environment models and event concept models in
the virtual three-dimensional space.
Description will now be given as to calculation,

30 processing and simulation in the virtual model processing



the objects such as a road, a road attendant object, a 15 vehicle and
others and the rel ationship between the objects are reconstrudbedINF:2006
plurality of corresponding virtual nodels and the rel ationship between
these virtual nodels in the virtual space. Here, all the objects do not
have to be fetched 20 into the virtual ,gpace fromthe physical world. As
showmn in FIG 9, it is sufficient to fétch objects required for traveling
of the vehicle and their_attribute data selectively. By the

above- descA8YFSH L A h 2 BEOSASRnWRACHS lppds 1@, coppnahension randent s
and events ﬂﬂiipg“physical worl d are converted into and associated with

t he objectJ é?s,‘environnent nodel s and event concept nodels in the

virtual three-di rTErHSéJ%‘.""!tﬁ@aGgrtﬁ)ﬁicﬁ\bB%ilo?r\é’iclelssrl%\ﬁ[ l%ﬁk%egg@%r%&ssi ng

cal cul ation, 30 processing and sinulation in the Vi

26 JUNE 20@@nsA0 tdess & epyl On avlj8chr 8E€$S biitieC Aalteadnddd CUmFERensH on and
judgnent. Here, the virtual nodel processing device 106 is constituted by

an objPect &eviiqsutld dak a apHRNarbhgedeitenmoledegionyel@®d-oh dewermnti ¢ dat a
nodel convg&? %ﬂ device 106-2, . a congrehensive semanti c data_conversion
device 106-3 - d?a??ﬂﬁﬁéh nglye fgleptisnfetsy senyersden glRwice | n t he
real worl d, v 4 Ny L.+ LS rmn the .sea is fall
t he weat herlO?SZ_%I ear 4 %f%@aeéﬁnﬁéfzht wgﬁtg?"ne@olﬂggf§q§hc Ic{(gaé’k:fcef ﬁg&é 'efrper ature
is 18C, and a vehiml eche 621 ehbPUAL 0War dnbhd SaUFRGal 9ng 1 hgs nat i onal

road 230 as environnent, and there are a

determined that the season is fall, the weather is clear

10 and sunny, the time is 18 o'clock, the temperature is
18°C, and a vehicle is traveling toward the south along
the national road 230 as environment, and there are a
road, road marks, traffic signs, guard rails, electric
poles, the owner's vehicle, an oncoming vehicle, and a

15 following vehicle as objects, and the oncoming vehicle
largely crosses over the center line as an event.

First, as shown in FIG. 11, the object attribute
data model conversion device 106-1 selecfed and extracted
indication contents "no passing", "straight ahead only"

20 and "speed limit 50 km/h" for the road marks and the
traffic signs; three-dimensional shapes, positional
coordinates and elastic coefficients of collision for
guard rails; and three-dimensional shapes, positional
coordinates and "55 km/h" for the owner's vehicle and the

25 oncoming vehicle; as attribute data matched with a work
object from attribute data concerning the reconstructed
virtual models, and outputted as object attribute data
models.

Subsequently, the semantic data model conversion

30 device 106-2 generated a position and a direction of the



road, road marks, traffic signs, guard rails, electric poles, the owner's
vehicle, an onconing vehicle, and a 15 foll owi ng vehicle as o#felYNE

the oncoming vehicle largely crosses over the center line as an event.
First, as shown in FIG 11, the object attribute data nodel conversion
device 106-1 sel ected and extracted ingication contents "no passing”,
"strai ght ahead only" 20 and "speed linm't 50 knmi h" for the road nmarks and .
the traffic signs; three-dinensional shapes, positional coordinates and
el astic coeWped éntvehdickolTekabhveoke §har gopdi | 3; Pesd tdite@nd] rensi ona

h , A I | nat d "55 km h" _f th ' hi cl d
he 25 onc G A Clter it GCoTbhF 7 aLE B FaFEhal et fon WS Db et from
attribute datg +GORCRIHYE N0 Aderf £FONGLIHELRY o EhHAbwHRIS!S véith Pyt put ted

as object attribute data nodels. Subsequently, the senmantic data nodel
conver si onwidh desestlOe Zgensnadbaidng penitien and a goadtican afathe 26
JUNE 2006 21 owner's vehicle relative to the road, a position and a

di recbi on of dilFecdricaniafy thehiewrerébavebécle whshr segpest pgosithen and a
relative velocity of. the owner's vehicle wth respect to the oncom ng

vehicle, afi3&PIithioRURFERRtHPr ERERoAOBPeTRANEWEES ¥AFhiWILGF t h
SEch ol ek SN AT SIBNLLS 1518, 0SRECTHAY I ol o0 e
out putted hhem,aanseBItit €od acHedehs. séhaAtiasashawmddeld .G 12a, the
conprehensi ve 10 semanti c data nodel conversion device 106-3 executed the
future prediction dihan.atdasrslaemn géneFéGedldat athe comprehensive
10 semantic data model conversion device 106-3 executed the
future prediction simulation and generated data
"collision might occur since the oncoming vehicle is
coming toward the hither side beyond the center line" and
"collision avoiding action is required" as comprehensive
15 semantic data concerning the work object from the
relationship of the outputted semantic data, and these
data were'outputted as comprehensive semantic data
models.
| At last, the judgment data model conveirsion
20 device 106-4 generated data "turn the steering wheel 30°
in the counterclockwise direction on the stage 4" and
"apply the brake and decelerate to 20 km/h on the stage
7" as judgment data optimum for the work object from the
outputted comprehensive semantic data, and outputted them
25 .as judgment data models.

The control device 107 is actuated based on the
judgment data and, as shown in FIG. 12b, the owner's
vehicle is automatically operated and collision with the
oncoming vehicle can be avoided in the real world.

30 As shown in FIG. 13, as the modes of the



"col lision mght occur since the onconlng vehicle is comng toward the
hither side beyond the center line" and "collision avoiding &5JUNE 2006
requi red" as conprehensive 15 semantic data concerning the work object from
the relationship of the outputted semantic data, and these data were
outputted as conprehensive semantic data, nodels. At Iast, t he j udgnent
dat a nodel conversion 20 device 106-4 generated data "turn the steering

wheel 30 in the counterclockw se direction on the stage 4" and "apply the
brake and @8tEMEtdG RPLAF I SRt eRel8lafer YehaslPgdgdRT AR difti num

for the work ob t fr e, ted rehensi emant i c da and
out putted EREM %aascci ge%ent % ? %&SE%HBTW(? &o ¥'rl FSAYE Sl(fgfa?as
actuated bgged Q&a@mlﬂ@dgémléaéalamg asmahgw& BmfiluG i cedod e owner’ s
vehicle is automatically operated and collision with the oncom ng vehicle
can be avomd@é whilde treaismbts fire38idssshava betivken k3 plasrdhetyosies of

the 26 JUNE 2006 22 automatic operating system 101 for vehicles, there can
be aSsunedravedipietvelsidkes r a9ebPpag aovauphrabiassmods @dtixch by a '

travelin eh cle.so a m ni catign de which

traxsn;tg/ 5@@598§§dgfﬁxﬁﬁﬁﬁ%é%u€apﬁﬁgnuﬁby o%guggﬁFEVeﬁquRﬂ¥ﬁ¥}%%, a

base connugbﬁ@a I aﬁP éfg@ightséﬁgcggﬁ sgdata between a plurality
|c es an

of traveling ase station ers In case of the
commruni cati on rmde In aeTRif Othe COOMATNLBELSbII moak), eanFortudt@sn a road or

a road 10 attendant object which do not vary with tine is supplied
concerning still objects such as a road or a road
10 attendant object which do not vary with time is supplied
by receiving data from the base station and the like, and
real time information acquired by other vehicles is also
supplied by receiving data from other wvehicles.
Therefore, as shown in FIG. 14, it is sufficient to
15 acquire only the real time information around the owner's
vehicle alone.
[Embodiment 2]
FIG. 15 is a conceptual view in a case that the
intelligent operation system according to the present
20 invention is applied to an automatic monitoring system
for card games.
The automatic monitoring system 201 for card
games is also basically constituted by an input device
202, a virtual model data base 203, a virtual model
25 conversion device 204, a virtual model reconstruction
device 205, a virtual model processing device 206, and a
display device 207.
The input device 202 can be constituted by a

video camera or the like, and a situation in a

30 predetermined range where a plurality of objects exist in



by receiving data fromthe base station and the like, and real tine

i nfformati on acquired by other vehicles is also supplied by r&8clUNERWSE a
fromother vehicles. Therefore, as shown in FIG 14, it is sufficient to 15
acquire only the real tinme information around the owner's vehicle al one.

[ Enbodi nent 21 FIG 15 is a concept ual |em1|n a case that the intelligent
operation system according to the presen? 20 invention is applied to an
automatic nDnltorlng %ésten1 for card ganmes. The automatic nonjitoring

syst em 201 ¥ Hﬁﬁ%Fc nmgerid SP§0b6a§F6§PFdeé%%ﬁifWﬂQRﬂ%ﬂBQ#ﬂQM®ht devi ce

202, a virt a_virtual .mdel 2 ersj on device
204, a V|rtuage e qgcons?rucf: % d1889538n5651WfQﬂ udﬂl %rocessing
devi ce 206,304 dlsplay devi ce 207. The input device 202 can be
constituted by a video canmera or the like, and a situation in a 30

predet ermi ned rangeaswhstiewa PhuFatit ¥60f moleast TovdedpdiuAfy HHMNE 2006 23
the physical world can be acquired as a two-di nensional inmage or a
pseud® t hr edidgksswrihal a$ negedbyorhe tialde shaedr areAsastowed ias Fl G 16,

nodel s corres ondllgﬂi 5 objects such as cards or a table sheet are
assuned as?V WQEN ULF s, AR ARREs, SHRRESs, OISy, BRishtigns @A ot her s

are assunmed,q3s,al taf@tgss&ﬂé& ggnammatgh%a%%r Lo BE] g AnshoPg! 0 FIG

17, the autonmtic nonitor
models.

As shown in FIG. 17, the automatic monitoring
10 system 201 adopts as the virtual models fragmentary
models which are obtained by taking out appropriate parts
in the cards as the objects and modeling them.
The virtual model conversion device 204
recognizes information concerning objects such as the
15 cards or the table sheet acquired by the video camera,
selgcts and specifies virtual models corresponding to
these objects from the virtual model data base 203, and
substitutes the corresponding models for the objects.
Here, the positional coordinate which is the
20 attribute data concerning the card model is fixed whén
the card model is specified. Further, when the actual
card moves, the corresponding card model also moves and a
position of.the actual card is tracked.
The virtual model reconstruction device 205
25 reconstructs the objects such as the cards or the table
sheet and the relationship between these objects into a
plurality of corresponding virtual modeis and the
relationship between these virtual models in the wvirtual
space.

30 By the above-described processing, as shown in



10 system 201 adopts as the virtual nodels fragnentary nodels which are
obt ai ned by taking out appropriate parts in the cards as thez@bfléﬂﬁsz%ﬁd
nodel ing them The virtual nodel conversion device 204 recognizes

i nformati on concerning objects such as the 15 cards or the table sheet
acquired by the video canmera, selects agg specifies virtual nodels
corresponding to these objects fromthe virtual nodel data base 203, and
substitutes the correspondi ng nodels for the objects. Here, the positional

coor di nat eF§i-cH 8 s M2 oBIeGEE PPt EPGatY B Scdimithp AUl bRl i s

fixed when__the card .rodel | cified. Further en t.he tual ard
noves, theaggrﬁ§QXﬁF|?§ %%#% %§59?53P563§899¥E§ﬁ;g}3ﬁﬁﬁgqq($ %ﬁa?ﬁe

actual cardvieh ! [kt Thea¥ist ¥al tARIG, rieeANTHred M4 &far05 25
reconstructs the objects such as the cards or the table sheet and the
rel ati onshispaleet.ween these objects into a plurality of correspondi ng
virtual nodels and the relationship between these virtual nobdels in the
virtu@ space. 30 IBsemibbbencwiidichpWebepgdyedsiasy tasalmwatiio®s JUNE

2006 24 FIG 18, the ob(%ec%g s\lﬁgg the evepnts i.n the actual world are
converted PROSEHTHE Y oF BHU IR EHOBL B Ehfp Fdrd Uady MAdfdh (PTRUHREP "Fodel s

to cal cul atean o e e e g o o b Cesai ng
devi ce 206 jaddmerd ocess | eading to conprehension and judgnent.
Here, the virtual model processing device 206 is

10 constituted by an object attribute data model conversion
device 206-1, a semantic data model conversion device
206-~2, a comprehensive semantic data conversion device
206-3 and a judgment data model conversion device 206-4.

In the actual world, as shown in FIG. 18, there

15 were cards and a table sheet as objects, and "Q of
spades", "J of hearts" were dealt to a dealer while "9 of
hearts", J of spades"™ and "2 of diamonds" were dealt to a
player as an event.

First, the object attribute data model conversion

20 device 206-1 selected and extracted names, numeric values
and positions for cards as attribute data matched with a
work object from the attribute data concerning the
reconstructed virtual models, and outputted them as
object attribute data models.

25 Then, the semantic data model conversion device
206-2 generated distances between cards as semantic data
concerning the work object from the relationship between
the outputted object attribute data, and outputted them
as semantic data models.

30 Subsequently, as shown in FIG. 18, the



Here, ' the virtual nodel processing device 206 is 10 constituted by a

object attribute data nodel conversion device 206-1, a semantd&J UéEaZQﬁﬁjel

conversion device 206-2, a conprehensive semantic data conversion device

206-3 and a judgnent data nodel conversion device 206-4. In the actual

world, as shown in FIG 18, there 15 Weise cards and a table sheet as

obj ects, and "Q of spades "J of hearts"” were dealt to a dealer while "9
ades" "2 of dianonds" were dealt to a player as an

of hearts”
event. Fi r&o H"?Fé‘%‘gf’e‘é? ﬁ??‘??ﬁﬁf’edﬁaﬁamﬁ’@@él CIRES ST Yh deZ‘O’-%I%v?@ -306- 1

sel ect ed a t a aI S |t|o for_cards as
attribute at ?ﬁn!’ra?&c Eglg HE%UE éh j}éec?'%f rgoa%{]e[ hgé)‘% lé aaarllg
concer ni ng FEEONSAa LSt 8 ¥t UBkanDde! ,unﬁiﬂ&taﬂqiésedof hgpa as  obj ect
attribute data nodels. 25 Then, the semantic data nodel conversion device
206- 2 geneicaimts 1St tine ede bbbnesnstdrdd saQ (S AMENtd iRt t ZDNEET Ni ng the
work object fromthe relationship between the outputted object attribute
data, Sand HWWRAt@EIHERF @5 thAnABrdsdara thed@laysu substeubnt2y) as

h FIG 18 26. JUNE 200 h t d t d
zogsgrgpon ﬁefQNPEékF%Flg§eﬁﬁ?88@Fﬁlgaggrg%ﬁﬁggihxg¥s%ﬁgn ko a%gg gack"

and gener ® tRe S the
deal er's s?)tda?%dsjqéo alﬁ% ﬁmé%%itégfgip P%grt?l%m\ebﬁ% ues arpﬂi car s on the

pl ayer's siatd itheljenasatedapdahanseye s&m@mmtédﬂﬁsidBMﬁiﬁHéﬂEh&@e wor k

obj ect based on the relationship of the outputted semantic data,
semantic data models.

10 At last, the judgment data model conversion
device 206-4 generated data "the dealer is a winner" and
"the player is loser" as judgment data optimum for the
work object from the outputted comprehensive semantic
data, and outputted the generated data as judgment data
15 models.

Based on the judgment data, in the physical
world, as shown in FIG. 18, names of the cards dealt to
the dealer and the player, totals of numeric values,
victory and defeat are displayed based on the judgment

20 data in the actual world, thereby monitoring the card
game.

It is to be noted that the automatic monitoring
system 201 for card games is constituted by a server
device and a client device, and configured to

25 transmit/receive data between the server device and the

client device.

Industrial Applicability
As described above, according to the intelligent

30 operation system of the present invention, a transport



and the generated data were outputted as conprehensive semantic data

nodel s. 10 At | ast, the judgnent data nodel conversion devi c@62H4NE 2006
generated data "the dealer is a winner" and "the player is |oser" as
judgment data optinmumfor the work object fromthe outputted conprehensive
semantic data, and outputted the genergged data as-judgnent data 15
nodel s. Based on the judgnent data, in the physical world, as shown in

FIG 18, nanes .of qu ds dealt to tge deal.er and the player, totals of
numeric va‘“ﬁgi‘,lnevi]t Soercjsa/’:‘r Y Yet 2at" aP B BMOPIEFe 8T A 107 j3frent 20
data in thghaghudla Wi d dhadiEi &Y SBPET QLAY 8hg G sﬁ% I drdfe 1O DE
noted that the automatlc nonitoring systen13 1 for ca ganes i s

constitut edrby aobtyetan deweeet@ngoik CbperhtdemnisGenagdyconfigured to 25

transmt/receive data between the server device and the client device.

| ndust ri al cappirebeinding awd disdgibedvabboes addcoadiiogst andelien el |1 gent

30 operation system of the present invention, a transport 26 JUNE 2006 26
nmachi Ae it SBPFaddey dheydachimePreedr ocBnsHrhe camprenensderomirdit i ng

machi ne it self h a.transporter,_cran or a.rqbot .can execute work
operatiopssgggW%ﬁ&,légﬁﬁggﬂgﬂﬁgﬁ%oanﬁhfﬁagynﬁeeifF&Hg fuations and then
5 oper at i nguble aiRak NG, RASKsh Ofe SaGPoRAPPEERBRERI NN yJrddgent ike
humans do, thereby realizing the substantially coinéte automati c operating
system Furthermore, according to the intelligent
operation system of the present invention, an apparatus
10 "which keeps occupied by a human and an apparatus which
substitutes for a human can execute work operations,
i.e., recognizing a process and a result based on
comprehension and judgment, thereby realizing the
intelligent operation system which plays games and uses
15 sign languages with humans, the automatic monitoring

system which performs monitoring, observation and the

like on behalf of humans, and others.



Furthernore, according to the intelligent operation system of the Eresent
~invention, an apparatus 10 which keeps occupied by a human an@ us
which substitutes for a human can execute work operations, i.e.,

recogni zing a process and a result based on conprehension and judgment,
thereby realizing the intelligent operation systemwhich plays games and
uses 15 sign | anguages wi th humans, the tomatic nonitoring system which
performs nonitoring, observation and the "like on behalf of humans, and
others. 26 JUNE 2006 -27 CLAIM5 1. (Anended) An intelligent operation
system conprising: 5 an input device WE¥S acquires information

concerning a plurality of objects in the actual world; a virtual node
data base which registers and stores therein a plurality of virtual nodels

inavirtual spacewhi qiAMIRICH V&h aiﬁfépl‘iﬁeﬁi@t 9p8{(‘a€§8ﬁ 3915%8&? 10
corresponding to a plurality of objects in the actual world] a Vvirtual
nmodel converompirrigdwigce whi ch recogni zes information concerning a .
plurality of the objects in the actual world acquired by the i nput devi ce,
15 sel B¢cts attri but 80ddPPYatdsicran v ch waegubbeecinfoomatibe virt ual

del dat ecifjies virtu dels corresponding to a plurality
g? ?he gb?egﬁgee%ggn%ggbgﬁqﬁﬁ¥%$¥ié%LR FEVS of Nt HRevaPtual weHéfs for a

plurality of the copr @RGSR LUStd bddE FELUR' r89:1495LE ana
| stores therein a plurality of virtual models in a virtual
space which are given attribute data of each objects
10 corresponding to a plurality of objects in the actual
world; .

a virtual model conversion device which
recognizes information concerning a plurality of the
objects in fhe actual world acquired by'the input deVice,

15 selects attribute data matched with a work object from
the virtual model data base and specifies virtual models
corresponding to a plurality of the objects, and
substitutes a plurality of the virtual models for a
plurality of the corresponding objects in the actual

20 world;

a virtual model reconstruction device which
reconstructs a plurality of the objects and a
relationship between these objects in the ‘actual world
into a plurality of corresponding virtual models and a

25 relationship between these virtual models in the virtual
space;

a virtual model processing device which performs
calculation and processing based on a plurality of the
virtual models and the relationship between these virtual

30 models reconstructed by the virtual model reconstruction



a virtual nodel reconstruction device which reconstructs a plurality of
“the objects and a relationship between these objects in the 28t/MNE#Q08q
into a.plurality of corresponding virtual nodels and a 25 rel ationship
between these virtual nodels in the virtual space; a virtual node
processi ng device which perforns cal culation and processing based on a
plurality of the virtual nodels and the relatlonshlp bet ween these virtual
30 nodel s reconstructed by the virtual nD reconstruction 26 JUNE 2006

28 devi ce, d conprehends and_ judges a plurallty of the wvirtual nodels
and the reIé?‘GH?ﬁipa%gtﬁﬁgﬁrﬁﬁéﬁﬂsaﬁ& d“@ﬂﬁﬁwﬂ rdavialel hieh the

autonatlcalky:pgﬁgflﬁé%glgr enhgeﬂﬁg % in tge actual woru%bbased on

5 conprehensi on and devi ce.

2. (Amended) The 'nt&"ébﬂ@f‘bloaé'{ribbo%h%t Bt f%%ecﬁl
wherein the attribute data of a 10 plurality o V|rtua S reglstered

in the virt atedwietmila¢d bhjecitndhudhs acitiagewdrnENYL4ed hape and its
t hr ee- di nensi onal position coordinate of a plurality of the corresponding
object§5|n19R¥Qﬁﬂnﬂﬂs¥ﬁﬁlGnﬁnGUdEWﬁaﬁnmﬁd@nbwftMEvammﬁuai maieht i on of
the objects, I%F theiV|r%u91 nodel conversion device which selects and
recogni zes &’p et ?% FViHe- objects required for a target work from
information of a plurality of the objects in the actual world acquired by
the input device and attribute data of the correspondi ng objects 20
registered in the viztualAmen@edjlarhebaneel13pgenft @pdration system

according to claim 1, wherein the attribute data of a

10 plurality of virtual models registered in the virtual
model data base includes a three-dimensional shape and
its three-dimensional position coofdinate of a plurality
of the corresponding objects in the actual world and
information of movement or variation of the objects,

15 the virtual model conversion device which selects
and recognizes a plurality of the objects required for a
target work from information of a plurality of the
objects in the actual world acquired by the input device
and attribute data of the corresponding objects

20 registered in the virtual model daﬁa base, specifies its
three-diménsional shape, fixes its three-dimensional
position coordinate, and substitutes ‘the virtual models
modeled in a virtual three-dimensional space,

. the virtual model reconstruction device which

25 reconstructs a plurality of the objects and a
relationship between these objects existing in the actual
three-dimensional space into .a plurality of virtual .
models and a relationship between these virtual models in
the virtual three-dimensional space, and generates real

30 time information acquired in the virtual three-



t hr ee- di nensi onal shape, fixes its three-di nensional position coordinate,
‘and substitutes' the virtual nmodels nodeled in a virtual thr&S-JNERZIMha
space, . the virtual nodel reconstruction device which 25 reconstructs a
plurality of the objects and a relationship between these objects existing
in the actual three-dinensional space into .a plurality of virtual nodels
and a rel ationship between these virtual 2eodels in the virtual

t hr ee- di nensi onal space, and generates real 30 time information acquired in
the virtual §hheRs2BnaWNELAQR6 29 dinensional space. 3. (Amended) The
intelligent operation system according to claiml or claim?2, a display
device which 5 automatically displays a process and a result in the actual
wor |l d based on conprehensi on and judgnent made by the virtual nodel
processi ng device is3det éPrencedds The constiligant cbperation pyaeemof the
control device. %8.4. Ane&ded The intelligent operation system according
to claim1, TFEPHEANE, LQ §iAE Lwpdt Sifihe?, \a rdisplamddevieecebichg

device s cogstohyte : I.&ct attribute data nodel  copversion device
whi ch sel ects anlrcr! ex??gé’sagts%?'l it & é‘)a{{oacerrfsa% c%a% PiEFEUL L 150 WERR obj ect
fromattribuietdal aweenacbaised amdlddmlrdnermdihe e Lrpyal
nodel s, and converts theminto objegﬁlattri6htegﬂgtéﬂ%%%é€§?e@§§%n% tic
dat a nodel cUmweyiitnaliempde lwprolce sganey alead e BNt dEt b Bn6@NEET §i ng t he

wor k object from, 620 the relationship of the extractéed object attribute
data nodel SSORMEIEBRGEr BLeMREN ik &laramt Cheatepminel sdevice.

10 4. (Amended) The intelligent operation system
according to claim 1, claim 2 or claim 3, wherein the
virtual model processing device is constituted by:

an object attribute data model conversion device
which selects and extracts attribute data matched with a

15 Work object from attribute data concerning a plurality of
the reconstructed virtual models,'and converts them into
object attribute data models;

a semantic data model conversion device which
generates semantic data concerning the work object from

20 ‘the relationship of the extracted object attribute data
models,- and converts them into semantic data models;

a comprehensive semantic data conversion device
which generates comprehensive semantic data concerning
the work object from the relationship of the generated

25 semantic data models, and converts them into
comprehensive semantic data models:; and

a judgment data model conversion device which
generates judgment data optimum for the work object from
the generated comprehensive semantic data models,

30 converts the generated judgment data into judgment data



a conprehensive semanti c data conversion device which generates
“conprehensi ve semantic data concerning the work object from t48<JUNE 2006
rel ati onship of the generated 25 semantic data nodels, and converts them
into conprehensi ve semantic data nodels; and a judgnment data nodel
conversion device which generates judgnent data optimumfor the work
object from the generated conprehensivezgemantic data nodels, 30 converts
t he generated judgnent data into judgnent data 26 JUNE 2006 30 nodel s, and

out put s the%Od%v%éﬁweﬁ%ta}%Lgf‘g‘lﬁ:jggﬁm operation system according to

clains 1 to 4, erernt 5 includes a fragnentary nodel
obt ai ned by dividing an object into a plurality of constituent el enents and
nodel i ng each of the constituent elenents. 6. (Anended) The intelligent
operation system 10 accOkniéengedd Thai MatéllagbntWoplesiat ildie Bidtdrput e dat a
i ncludes a physical quantity, a sound, an odor and others. 7. (Amended) The
intelligent Tdingh & sehdimactokdi Ag vberkannthe wdrguaiheraslel t he

vi rtual. nodel conversion dﬁvice r&gggggzes and_tracks a noving or

5
varyi ng obj g&c%le Ot & spettTyi hg 3 P fBd8rPd B8 fd3PHeh G o that
obj ect, gragpSjetalitd rht@furau&g?lﬁgngmgﬁ%t\[ﬁ’iehant%ge%%nrt%ad' @ speci fied

while the object is noving or var ne, an speC|ff%% the 20

vi rtual nodelodedrines peach NgE t thé heoRbte€hiend. ef ApeAded) The intel | igent
operation system according to claims .1 to 7, wherein the semantic data

nodel conversion device is constituted on a plurality of
6. (Amended) The intelligent operation system
10 according to claims 1 to 5, wherein the attribute data

includes a physical quantity, a sound, an odor and others.

7. (Amended) The intelligent operation system
according to claims 1 to 6, wherein the virtual model
15 qonversion device recognizes and tracks a moving or
varying object before specifying a virtual model
correspdnding to that object, grasps a part in the
virtual model which can be readily specified while the
object is moving or varying with time, and specifies the

20 virtual model corresponding to the object.

8. (Amended) The intelligent operation system
according to claims 1 to 7, wherein the semantic data
model conversion device is constituted on a plurality of

25 stages in the virtual model processing device.

9. (Added) The intelligent operation system
according to claims 1 to 8, wherein the intelligent
operation system has a data transmission/reception device

30 which can transmit/receive data in the intelligent



25 stages in the virtual nodel processing device. 9. (Added) The
intelligent operation system according to claims 1 to 8, wheR8iJJNE2006
intelligent operation systemhas a data transm ssion/reception device 30
which can transmit/receive data in the intelligent 26 JUNE 2006 31
operation systemor betweén the intelligent operation systens.

31

operation system or between the intelligent operation

systems.



