1 DESCRI PTI CONVERTI NG SYSTEM Techni cal Field The present
I nvention rel I ll nf or mati on converting system for automatically
recogni zing an o .on the basis of input' information having a

physi cal quantlty ndlcatlve of the propekrties of the object. Mre

parti cul | relates to an information converting system
sui table for ' y recogni zi ng an object having three-di nensi ona
shape on theﬂmﬁﬁmﬁmmmmﬁmt i nput | negEs@wdpTiont her, relates to a basic
techni que fo tion transferring technique or an artificia
intelligence by S the results of recognition of an obj ect. Background
Art Conventionally, in a nonitoring systemsuch as security system
various sensors such as a HHIRMG ibﬂmﬁQNV%RHIgﬁ $ﬁ$?5¥ed sensor are used.
By using the nonitor canera and sensor, the presence or absence of an
intruder in a building or the Iike can be easily nonitored or detected
froma remPéghﬂhegg rFhRigecent years, by digitization of an inage, image.
processing techniques have advanced dramatically. As a result, a specific
portion in an i napge CpRebenenhavendion relliapeedtoarth IywHdtestsicy desired
| mmges has been made possible. For exanple, in |live coverage of a basebal
gane, a teehvegusngf sysiyem For putepladdiayl lan zeivegnizsgnemn | slject
behind the batter's box and broadcastln% the resultant _ i mages are
practical PRethe basis of 1nput_inform ion having a physical

quantity indicative of the properties of the object. More

particularly, the invention relates to an information
converting system suitable for automatically recognizing an
object having-three—dimensional shape on.the basis of an
;-input image and, further, relates to a basic technique for
) an informafion transferring technique or an artificial
intelligence by using the results of recognition of an

object.

Background Art

| Conventionally, in a monitoring systém such as a
security system, various sensors such as a monitor camera
and an infrared sensor are used; By using the monitor
cameré and sensor, the presence or absence of an intruder
in a building or the like can be easily monitored or
detected from a remote place. |

In recent years, by digitization of an image, image

processing techniques have advanced dramatically. As a
result, a specific portion in an image can be enhanced or
clipped, and synthesis of desired images has been made
possible. For example, in live coverage of a baseball game,

a technique of arbitrarily replacing an advertisement image



Further, because of the progress in comrunication techniques of recent
years, the amount of information transferred via a comrunication |ine such
as the Internet 1is increasing. Particularly, the amount of inmage
information is inconparably |arger than 2hat of character information.
Therefore, in order to reduce the amount of image information transmtted,
various imge conpressing techniques for conpressing an inmage signal,

transm ttiBghihhe t&eMpaeTeed s MRIE a3id) toa itk B MK ESSd Sign t4iee | mage
signal on the reception side have been devel oped. For exanple, as a

conpr essi ommagesdamg gysicémchdr use.still i mage, the JPEG (Joint
Phot ographi ¢ codi ng Experts Goup) systemis adopted as an international
standard systemFRRtRQE. JPECAYGSt Bf ThRe PEOOAL SENEIIN CHMUNHEgd ion

Wt o pr cHEPBPAEHES Pl ESCANE YARIR " AL On TncBth eyt for &
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systemis adopted as an international standard system In the MPEG

system oniy iherpastiagof Partiegeatbgl 8he amolmti of dmdgepr ocessed,

t hereby reducing the total anobunt of image information. Incidentally, for
recogni zi ngnéecuaténveist iagompegiakdit lergerrihem thatl oft¢ghdrastmssary to
watch a nonitor inage of a npnitor canera b¥oa hunman bei ng. That is

occurrenceiBf°5Wa$&8 deﬁTheB?f?ﬁ%'I?ReoFgeﬁo r E8dYRez &8 BiFoURE Rni t or
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o the compressed image signal, and decompressing the image
signal on the reception éide have been developed.
’ For example, as a compression encoding system for a
still image, the JPEG (Joint Photographic coding'Experts
Grbup) system is adopted as an international standard
system. In the JPEG system, the total amount of image
information is reduced by thinning out the number of pixels
in accordance with a prédetermined rule. Also as a
compression encoding system for a moving image, for example,
the MPEG.(Motion Picture coding Experts Group) system is.
adopted as an international standard system. In the MPEG
system, only the pérts of an image that are in motion are
processed, thereby reducing the total amount of image
information.
Incidentally, for recognizing occurrence of an

accident or a crime, it is still necessary to watch a
monitor image of a anitor camefa by a human being. That
is, occurrence of an accident. or the like is not recognized
by the monitor camera or the monitor imagé itself.

Therefore, even if a monitor camera is installed, if the



m ssed. Al so, although a security sensor such as an infrared sensor can
detect intrusion of sonething, it is difficult to recognize "what" has
been detected. Because of this, security sensors often give out false
alarnms. That is, the security sensor deBects not only an intruder but also
intrusion of an aninmal such as a dog. In the final analysis, the cause of
these problens is that "what object is" is not being recognized.

aut omat i calgersdnirmdwet torengi ther deneta £shaotewatching 8hepmohfiter portion
of a digital inage by inage processing, the operator has to designate the
speci fi c pomags. WWheoocchpuenee af dami aaridemfeorstheotikeediby benge
processing,  the image itself is nmerely a set of pixel signals.
Cbnsequent”@%ss%Qmu"-the object is in an imge is still recognized by a

human being in a er SiJgy t : e..ahove- descy | ni t or
canmera. Incidentally, ’asaslaﬂrﬂéllﬁihgeaorgeéc}g‘lgﬁlﬁ;?nsgeq—{sec]’lrlnsllg‘ttjhe,% h%I§ %ﬁ)]?%%

character reafedr (IR adescPeent Padchh Ccat | yomsesing bjecis AoEriegegni tion
in the OCR are usually characters on a plain white sheet of paper. The

“aut omat i callo reconygize eSwitditif abdersedy dstegted patBesrauswmtathi ttgistet hod of
conparing a character pattern clipped froman input inmage wth a reference
pattern. HERSHTLLY Semeerasef benretvyneet nfeisR *hagesof TRt obf ecthe

T 19, L A 0 ek BPRE gt NEn CKET BNELaRL BhE SPhSC o o
gF}ngﬁs of; A& gt 1 e a@bé§£&§l sk his §886g.11 is often difficult to

In the final analysis, the cause of these problems
is that "what object is” is not being recognized
automaticaliy\

Fﬁrthermore, in order to enhance or clip a specific
portion of a digital image by image processing, the
Qperator has to designate the specific portion. Also,

: however a digital image is processed by image processing;
:the image'itself.is merely a set of pikel signals.
Consequently, "what” the object is in an image is still
récognizéd by a human being in a manner similar to the case
of the above-described monitor camera.

Incidentally, as an image :ecognizing technique, the
optical character reader (OCR) has beén practically used.
Objects for recognition in the OCR are usually characters
on a plain white sheet of paper. The OCR automatically
recognizes characters by using a pattern matching method of
cohparing a gharacter pattern clipped from an input image
with a reference pattern. |

However, in the case of recognizing the image of an
object existing in three-dimensional space, the background

of the object is not limited to plain white but is often a



i ndi vi dual object image fromthe background. Therefore, even by directly
appl ying a conventional pattern matching technique such as the OCR, it is
not easy to recognize a three-di nensional object. Al so in conventional
i mge conpressing techni ques, because processing is intended to conpress
i mage signals, the volune of conpressed inmage information transmtted is
much | arger than that of character information. As a result, there are

still probleamscedieton hat iinéakesomuele bibBihest banabegnbERIG Nf or mation
and that the burden on the transm ssion |ine becones heavy. |ncidentally,
by the exi sthigrtismgdr dddgnicasey itteclmiafitesn diffscuhpossi bleptanrealize
the function of . .recognizing a three-di nensional object from

t wo- di nensilgitHViduRly LR G nfdeh Bromnblet hrekgapradsi oRacrebpret
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That is, although current two-dinmensional |nage-re¥ogn12|ng tec
fairly adwihresddimeigigrexd sdbect echni ques, recognition is only possible
to realize to such the extent that the nane and kind of the object can be
‘recogni zed. It isAdisPfilaulconventiongdniirggeheampeess bug asetn bguasspar at ed
fromthe o obj ects and nake t hree-djnensional neasurenent of a

physi cal qﬁ’%w HTAWRE DBt St RTh 19 KOBPFeFRNIMBEEnglaBads.
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recogni ti omueh larger than that of character information. As a
result, fhere are still problems such that it takes much
" time to transfer image information and that the burden on
the'fransmission line becomes heavy.

_ Incidentall?, by thé existing imagé recognizing

techniqueé, it is impossiblé to réalize-the function of
_récognizing a-three-dimensional object from-two—dimensiohal
_image information of that three-dimensional object, reading
:a large amount of the three-dimensional information of the
object from the two-dimensional image information, and
inferring the three-dimensional object from the read
information like a human being. That is, although curreht
two-dimensional image recdgnizing techniques are fairly
advanced, using existing techniques, recognition is dnly
possible to realize to such the extent that the name and
kind of the object can be recognized. It is difficult to
recognize the object so as to be separated from the other
objects and make three-dimensional measurement of a_'
physical quantity of the object and so on like a human
being does.

Therefore, if three-dimensional recognition in a



various attributes, three-dinensional shape, and position of

t hr ee-di nensi onal coordi nates of an object is realized, by conbining the
recognition with the current conputer technology, an artificial
intelligence technique 6f selecting a target object froma plurality of
exi sting objects, recognizing the object, neasuring the object, and
further, deriving one final conclusion fromthe positional relation and
t he meani ngepél meiamd-ngf itnee uslijnectro Yl kel ya reénagmi bisdmgt elotlse dektgntan be
realized. Di_sclosure of the Invention The present invention has been

achi eved iR BEASH @@%ridt &F @fe UG A% MEIARRPHMEIeR ¢Frst  obj ect
S souni b ovhdoRl UMM SR MR SE0A0 S0b Loty cally

recogni zi ng a ree-di mensional " "obj ec e inv a
three-di meggi g2k e -@ARIRGSs iich AUYIBRdIGRIH 6 TSN ARfb Uty s T NESeqgl t
becomes possible to recognize an object so as to be distinguished from
anot her obpgctomiandnm ntdhea raduogeridiimensdiciial tishaperdnt evatip@terinseen
portion of the object, determ ne position coordinates of the object,

r econst r ucteghppdeglyi.t pnofrtdfjicdad iinte ld jgancs itgchyfiqes reSpondi ng

t hree-di nensional. CG (Co ter Graphics) includin ositions,, and

repr esent s?h@"%&?@l Fa%@r%%aqﬁ’rj(?g%vgyéﬂﬁﬂ{)i%tp&%@e&%oo BPELIt B9 t he
invention L§+4 royide a.._ s Rpied apabl rggq#f g

anount of {:%ggtgdn gg% tIiOZI% y ?lr?f g(r%r‘?gtl on nﬁ%&#ﬁ%&ﬁ%n a dﬁ?u_rétlﬂgr 6
real i zi ng higbhepeedetiansigeione flikal BREGR IV OB tHY s 1B t he
first and second objects, a technique realizing artificial intelligence
f or re;ation and the meaning relation of the objects like a

human being'does daily can be realized.

Disclosure of the Invention

The present invention has been achieved in
consideration df the above circumstances and its first
object is.to_provide an information convertihg sjstem
capable of automatically recognizing a three-dimensional
object.

By the invention, not only a three-dimensional
object is automatically recognized'but, further, it becomes
possible t§ recogﬁize an object so as to be distinguished
from another object, defermine a three-dimensional shape of
even an unseén portion of the object, determine position
coordinates of the object, reconstruct a plurality of
objects into a plurality of corresponding three-dimensional
CG (Computer Graphics) including positions, and représent
the resultant at a free viewpoint.

A second 6bject of the invention is to provide a .
technique capable of largely reducing the amount of image

information by information transformation and further



interpreting the situation of an object and determining a conclusion in
pl ace of a human being in a renote place or the |ike can be provided.
After various investigations to achieve the first object, the inventor
herein paid attention to a fact that wheén the conventional pattern

mat ching nethod is applied to recognize a three-di nensional object, the
process of individually clipping an object inmage froman input inmage
becones vemeaiiffirouliighhepead ettatsher edh ther Bfiage hasormaotgbt. for a
techni que capabl e of automatically recognizing an object w thout clipping
an obj ect i mage fBymcambimimg theadd raid darab seslvinsl @b jeltd spr esent

i nvention. An infornation_cpnverti£¥hs stemdisclosed in claim 1 of the

!nventipniﬁ%ﬂqﬂigﬁezf?ﬁﬁ%ﬁkﬁﬁa?Ff %I%W?%&&%QGEE&ef?ﬁcluding dat a
I ndi cative ig:‘éclegr&%etrfdafstfé %igtlztgc £5 oA, a&g dentddd C@éﬁgpmfgfr?%g{zt each

of parts nmo on vari ous S are registered; a conparison

gener ati ng dénd1dsAlorgaReFlddW &Nea Migkenh Beth P! i A itemdie PlESESoPT part
information for conparison fromthe attribute data for each of the parts;
an i nput urthte fldike clatraite rrovigdad i nformati on i ncl udi ng i nformation
regarding an object; a conparison information generating unit for
generating information for conparison in which information of the objects
i s not individualké'separated fnon1e%ph frogbthe i, nput_.i nformati on;

t her,
2 part speci fyi ng UiEE PoroLBedryETg SR IERE E6r PENPENE % ¢ 1S ob) ect
by using 7,p4kedardnd Nirfdild Othd U1 PR | S0 NG 1D QB8 for

conpari-son each having the sane kind of data; and an output wunit for

out put t i ngwhas aheesidriverft icraigrpdt srmfmdtehimdjecthod hiss isgstidd cedi on

code and at |east a part of the o
recognize a three-dimensional object, the process of
individually clipping an-object image from an input image
becomes very difficult. The inventor herein therefore has
sought for a technique capable_of'aufomatically_recognizing
an object without clipping an object image from an input
image and has achieved the present invention. |

An information converting system disclosed in claim

1 of the invention includes: a database in which attribute
data including data indicative of properties of .an object
and an identification code of each of parts modeled on
-vérious objects are registefed; a comparison part
generating unit for generating one piece or a plu:ality of
pieces of part information for comparison from the
attribute data for each of the parts; an input unit for
obtaining input information including information regarding
an object; a comparison infofmation generating unit for
generafing information for comﬁarison ih which infdrmation
of the objects is not individually separated from each
other, from the input information; a part specifying unit

for specifying a part corresponding to the object by using



attribute data of the specified data, and the part specifying unit has: a
retrieving unit for retrieving a corresponding portion which corresponds
to at least a part of the part information for conparison fromthe
information for conparison sequentially’with respect to one or plural

pi ece(s) of part information for conparison of one or plural part(s); a
recogni zing unit for recogni zing, as an object, the correspondi ng portion
in the infahwmtgaat fierfora@aiian ST «ontbar isg@ci divd ngheinihfbomaspesi Epirng a
part having the part information for conparison as a part corresponding
to the obj eompariwon fe@chexwwing tihe tsrme dsiendvhef edakaobgrdt ansousputd

i nformation, even when it is difficult to extract the sound infornmation as

a target frPOhY fRft R DOn dfué (FESHT F dretrenithken phethe
e, So IR b e er X i adfE S 8F the Pt

side, so th soun 0 can be Sp

Moreover, R AHuteS I dY JEa@NIF G iR ®a Ofand henObpeEt. after
specifying the part, a process can be perfornmed by replacing input

I nf or mat i ogpadityting spad fhaxd pardtridsrimg emit ,feveretaiavivhgcd i s not
included in input information, if it is included in attribute data

prel i mi nar COrrgseendiaa merdEas MhdEhhAarrasronilis ateant bkeaghit pupart
According tq the inventiaon, therefore, realization of re, advanced obj ect
eoogni {1 ofE TP BRI LRI T b HSn AR Sl o T B oAt GRS FSPRRer
sound 8 r |t . u r;shanRding eyg% [ r ans L.Qn, can
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intelligence to
plural part(s); a recognizing unit for recognizing, as an
object, the correspondiﬁé portion in the information for
comparison; and a specifying unit for specifying a part
having the part information for comparison as a part
corresponding'to the object.

| Thus, for example, in the case where an object is.

sdund information, even when it is difficult to extract the
sound information as a target from input information due to
noise or the like, the corresponding portion in the input
information is retrieved from the part side, so that the
sound information as a target can be specified.

Moreover, hot only simply recognizing the name of
the object,.after specifying the part, a process can be
performed by replacing input information with the specified
part. As a result, even data which is not included in
input information, if it is included in attribute data
preliminarily gi?ep to the specified part, the data can be
output. According to the inﬁention, therefore, realization

of more advanced object recognition, for example image

recognition, image understanding, further, sound



various fields. (Inmage) The information converting systemdi sclosed in
claim 2 of the invention. has: a database in which attribute data

i ncl udi ng three-di nensi onal shape data and an identification code of each
of parts nodel ed on various objects areé8registered; a conparison part
generating unit for generating one or plural piece(s) of part information
for conparison fromthe attribute data for each of the parts; an input
unit for obi@bghigién,i Bpuhd wAgGeristenddinygg and Ghjteoiatiage:arss Torpai j son
i mage generating unit for generating image i nformation for conparison in
whi ch i nfoxmabé oexpeeted . of Théeinhprtionacannbe endecitddaltioy becl i pped, by

perform ng an inagingtgrocess on the i_nput 1inmage; a part specifying unit

for speci f4RPLL2Apaft tNEoPRELFOMEGCHE LG HWhe Tohilee L ALAAR By usi ng t he part

for spec 13#F eobf U S oty Eot Bt n r
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result of yecpgnitEop195.the object image, the identification code and at

| east a part of the attribute data of the specified part, and the part
speci fyi ng( umade) ncl udes: a retrieving unit for retrieving a corresponding
portion which corresponds to at |east a part of the part information for
conpari son from tHee | pfermabion naPRBATEdPIc EHHALMs B4 SSegSERt LAl IGLad™ h
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for identification code of each of parts modeled on various
objects are fegistered; a comparison part generating unit
for generating one or plural piece(s) of part information
for comparison from the attribute data for each of the
parts; an input unit for obtaining an input image including
an object image; a comparison image generating unit for
gener&ting image information for comparison in which
information pieces of the objects are not individually
clipped, by performing an imaging process on the input
image; a part specifying unit for specifying a part
corresponding to the object image by using the part
information for-comparison and the image information for
comparison each having the same kind of data: and ah output
unit for outputting, as a result of recognition of the
object image, the identification code and at least a part
of fhe attribute data of the specified part, and the part
specifying unit includes: a retrieving unit for retrieving
a'cdrresponding portion which corresponds to at least. a
part of the part information -for comparison from the image
information for comparison sequentially with respect to one

or plural piece(s) of part information for comparison of



conparison as a part corresponding to the object inmge. As described above,
in the information converting systemof the invention, the object imge is
recogni zed by converting the object data to a nodel ed part having
attribute data. At that time, the image ¥nformation for conparison is
retrieved by the part information for conparison. A corresponding portion
in the conparison imge is recogni zed as an object imge and a
correspondong opamluralsperitf(sld. LCormsagreiting urhie dyjrateaamibeing,
automatically recognized w thout clipping the object inmages fromthe
.input imagé. amhebdrsite imags ithe IPITRPUHENY iROG Loy ity g tinagge

i ndi vidual Ly cl.ip.an ohject inmage froman. 1input . e, a three-dinensional
obj ect can™ gorg%[td.r% ityc°£ ICSP-"} eagfo]ﬁnqu"ecﬁnq i t eeqlrﬁg'gﬁ}q dwltt Hfgorobj ect is
not 11t edpb@ sy 1Al ldigldot RehSddGRNGar LRGP Ee 11 virtua
reality or the Ii'ke can"be used as an input imge. For exanple, as inmage

i nf or mat i ogohPardemardss @ pdrt icorlespor@isyj e the @RI endieegr al
transformdata froman input imge by a nethod such as Fourier transform
and generate, asApadescnfibedaebonef,oincshpainfonmaithvegcahveraasfor m data

fromattribute data of a part by a nethod such as Fourier transform
Further, a¥8t&M@%t Fhendnvifrdrtion, thet 1Rt iFage iiss ISRz e dth part .

Consequent lc%éﬁxg%(i‘tti ychsei rggeyec]to adt C%niaz.if"{obr%r?é%%b%%rﬁ ?favtinr?n‘é obj ect, after

speci fyi ng e “part, a process can be per y replaci i nput i nmage
with the speeirfibedePdalta . ASAd ERSYl timevVerhdatinayli ¢RFrbEma®bni Relruded in

input inmage, if it is included in attribute
comparison is retrieved by the part information for
comparison. A corresponding portion in the comparison
image is recognized as an object image énd a corresponding
part is specified.
| Consequently, the object can be automatically
recoghiied witbout ciipping the object images from the
.input image. Therefore, even in the case where it is
difficult to individually clip an object image from an
input image, a-three-dimenSional object can be
automatically recognized. |
In the invention, the object is not limited to an
actually existiﬁg one. For example( an image in virtual
reality or the like can be used as an input image. For
example, as image information for comparison, it is also
possible to generate integral transform data from an input
image by a method such as Fourier transform and generate,
as part information for comparison, integral transform data .
from attribufe data of a part by a method such as Fourief
transform.

Further, according to the invention, attribute data

is given to each part. Consequently, not only simply



data prelimnarily given to the specified part, the data can be output.

For exanple, the shape of a backside portion of an object or information
of price or weight of the object, which does not appear in the input

i mge, can be also output as attributel®ata. As described above, according
to the invention, nore advanced inmage recognition and inmage understandi ng
can be realized. The invention can be expected to be applied as the basic
t echni que afecolgnlizing rdte oranmer crfestha gt padini retesuspeatfpingftoeal
intelligence to various fields. The object_is included in the object in
claimi1. TRErtoo@p@LCSHFS MRje R RAERITRPAUMRY TePiscindetnpyt t Heage

conpari son Ln%$rnation erating uniit in_claiml1l. A's the 1. e
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in claim 1,,(DeeQnpRiid i1 Qpdiarimdge et )i Accordidtuddathe devenbhea of
claim3, the conparison part generating unit deconposes, as the part

i nf or mat i odafter preIEdarinealyt eiwdrd ridutre datecifiddiepgpat | thetdabasi c

el ements of an outline or-the |ike and generates basic elenents or a
conposi te chambet csiiaithedFoy exampdeng the shapsl iofy aofasksidee| enents. The
conparison i nage enerating unit extracts the basic, elenments, of_an_outline

or the |ik&°&FdOFedr &eLBIST W AR % RFLCR othots1e kI @hent s as

Lhe mage tHeCLEILAY LAl AOTIALL SRk alfihd o | d L HOL {4041 exgn a part

corresponding to-t asi ¢ el enent Oor conposite thé part
fromthe iLERGE doNfRItPRIY Ay Tt G PA i . | n such a manner, when the

attribute data is deconposed to the basis elenents, and a correspondi ng

As described above, according to the invention, more
advanced image recognition and image_understanding-can be
realized. The invention can be expected to be applied as
thefbaéic technique of the information orocessing technique

.such as artificial intelligence. to various fields.

The object is included in the object in claim 1. The
comparison image generating unit is included in the |
comparison information'generating unit in claim 1. Also
the image information for comparison is included in the
information for comparison in claim 1.

(Decomposition of Part Element)

According to the invention of claim 3, the
comparison part generating unit decomposes, as the part
information for comparison, the attribute data of the part
iﬁto basic elements of an outline or the like and generates
basic elements or a composite element obtained by combining
a'plurality of basic elements. The comparison image
generating unit extracts the basic elements of an outline
or the like and generates a set of basic elements or
composite elements as the image information for comparison.

The retrieving unit retrieves a part corresponding to the



portion in the conparison inage is retrieved on the unit basis of the
basic el ement or conposite element, efficiency of the retrieving process
can be inproved. It is preferable to giye an element identification code
to each of the basic and conposite elenents for follow ng processes.
(Characteristic Element of Part) According to the I nventi on of cIa|n14 t he

co t ' | t t f
Compar | SombABhS: AIBREAENDE HPTROEaMBoa el e SottEo 4 LI L i ot i ¢
portion 0f1$§§na£BEbPHE@ dat 2 5:0%0 @g&&sohhe retrleV|ng uni t retrleves a

part correspond to t basic el enent or conposite elenent of the

characteristic pol'ﬁ'élﬁ‘clflr@nﬂléﬂﬂerD’ﬁﬂﬁehnfﬁéﬁattﬂﬁ!bﬁ@é dee@pari son, and the
recogni zing unit detects, after the portion corresponding to the basic

el enent ordecoppsseé tel Ehrenbaeflst ed egleartsct enidstal copurdsppmding et ri eved,
correspondence bet ween the corresponding portion and a basic el enent or
conposi t e RPEREAR b0t the FREPATASPACLERIS i€ FEHEIGY SN Oc%étrkeaﬁ%“ﬁart and

00N 229,40 69T LESPRRLLAS BB cHAnRILSEL B CHRSILY.

performn usi asic e edeﬁi of- conposi t e
el ement in,¢ h@h?CPé’Ei‘%%hét bEoRRELI @An HRe iff Ipfr‘oQ)'e%”CYIQf jkhe retrieving

process can be further increased. (Part Operator) According to the

i nvention pfef£éfable, tohgi¥d anorpemenan igent iFdoartdlomgadd ttgesemtat es, as
the part information for conparison, an elenent extracting filter .
(here|nbehbﬂ/tbﬁsbaﬁéplédd"épéﬁéﬁﬂt§péﬂ8WGP¢F £E A Lilipinh MRcsTesses -

two-di nensi onal matri 0 hr ee- di na
(Characterlst caE ement o )

According to the invention of claim 4, the
comparison part generating unit generates, as the part
'infdrmation for comparison, basic elements or a composite
element of a chatacteristic portion of the attribute data
of a_part,'the retrieving unit.retrieves a part
corresponding to the basic element or composite element 6f
the charaéteristic portion from the image information for
comparison, and the recogniz}ng'unit detects, after the
portion corresponding to the basic element or composité
element of the charaéteristic portion is retrieved,
correspondence between the corresponding portion and a
basic element or composite element out of the
characteristic portion in the same part, and recognizes the
corresponding portion as an object image.

Consequently, by performing the retrieving process
by using the basic element or composite element in the

| dharacteriStic portion, the efficiency of the retrieving
process can be further increa;ed.
(Part Operator)

According to the invention of claim 5, the



matrix in which a high point is given to a pixel coinciding wth the shape
of the basic elenent or conposite elenment and a low point is given to a

pi xel apart fromthe shape of the ele t, and the retrieving unit
retrieves, as the corresponding portiofn,” a portion in which the total
point of pixels coinciding with the basic elenent or conposite elenent in
the image information for conparison is the highest. By using the el enent
extractlngCPWPP€FS°%hPP€t ﬂﬁﬂqqﬁﬁHﬂy1Hﬂ%ﬁxﬂqq%ﬁ?WQFMWﬁ%ﬂFQ?KP%QﬁaJ poi nt

th d be fi h
usel 65 1 ot PEBYAR PG "PB FOBPRASBPT B b e, B i ol g’

Rel ation) AGceedhpaib@,t I&?Ls'on\’:%ﬁ.tl'e‘an Q1 AN e tete - COMPAH RO

generating unit gives information for specifying only a coupllng relatlon
of the bastergsl efeat swot-dimkesdomads ntag rdlxeranta @Atk d -himpardiapeci f yi ng
unit retrieves the corresponding portion on condition that at |east a
part of thwsatoupl i'LngWhélcat pohighi peildds s i vieie tao ey mEsihdidipPatinodn. | n
such manner, when only the couplln%-relatlon is specified, the information

of directiBhthsthe SPEBEt PEn theab@sdfasdegrent R%Jé?eer?e]rﬂmedhtn he
| gnor ed. Conﬁeg go%%otlﬁ‘éeﬁl kg y%?l ¢3S el . arbeard%rfex%trﬂ P

pOSI tions O not colnci correspon ng OpfOI"[I on
whi ch partighl ¥16RbAEI, d8saWithR &etEQRRATIY Al RIHriGRe Pe dLtdHeved. As a

result, the correspondl ng portion can be retrieved by t he part

i nf or ITB.tI onotpesponplangsporafioa,smalpogrt iomntier wifidh s total point
of pixels coinciding with the basic element or composite
element in the image information for éomparisoq is the
highest. |

By using the element extracting filter, while
retrieving the portion in which the total point is the
highest, coincidence can be finally made. Thus, with
suppressing'useless retrieval, the retrieviﬁg efficiency'
cén be improved. |
(Coupling Relation) _

According to the invention of claim 6, the
comparison parﬁ genérating unit'gives information for
specifying only a coupling relation of the basic elements
to the composite element, and the part sbecifying unit
retfieves'the corresponding portion on condition that at
least a part of the coupling relation coincides with the
corresponding portion.

In such manner, wheh only the coupling re;ation is
'specified['the information of direction, size, position,
and shape of a composite element can be ignored.-
Consequently, even in the case where the directions, sizes,

positions, shapes, or the like do not coincide, a



Thus, the efficiency of the retrieving process can be further increased.
Further, when the elenent identification code is given to each of the
basi c el ement s constructing a conposite elenment and the el enent
identification code is also.given to eath of the basic elenents of the
image information for conparison obtained by deconposing the input inmage
into the basic elenents, coincidence is derived by each of the el enent
identificat¢@nreénesdiF9rPexéﬁpheWhiFhepéFé#éﬁﬂYié@ﬁnbﬁﬁe&th@ﬁhcgde of the
part information for arison and the elenent_identification code of

i mage |nfo?%%P?6ht?o?lEB 5r FEBnPEaRehE 1€ RFar 45 vit the®ath- ot her on a
table. The b f%ﬁ§£§5§ﬂ% EQ%EEQ cﬁﬂrggrrekkﬁgvﬁﬁg therﬁng e or

conmbi nation 0 tarne integra ornlng t hem by

a method of 1 4 FErmAYLLAT fot! 8B/ afmsoﬁ_sekf aReﬁ\QQU.‘IE%I HﬁmE@E&CUEOR)Ln&%QOF di ng
to the invention of claim7, the attribute data of each part registered in

the dat abasEhusicl tdleseseitienppcofythg retoirwtingnpioceissstancbeng a met hod
of specifying the part, the conparison part generating unit - generates
part |nforn%¥¥6he¥o¥n€§ﬁﬁ§?ﬂson for designating the self-specifying

i nformation and o uts t he part . i nformt fo ison to the part
speci fying unit %%%?da i ?Tﬁ?t %%%{b€g$£€189 fﬂée ls. .

sel f-speci f%i n_léo %Qéﬁr%t LRe, bag,@ tQQeH_@BESSESEbft}é'uEQiH i specifies a
part on th asis o e selft speci ylng i nformation. As described above,
by providi ngompesiparélsnéhtt And sRkf espmentyiidenitafocartioancoae tike tine

of specifying the
also given to each of the basic elements of the image
information for comparison obtained by decomposing the-
input image into the basic elements, coincidence is derived
by each of the element identificafion codes. For example,
the element identification code of the part information for
comparieon and the element identification code of image
information for comparison can be cohpared with each other
on e table.

The basic element includes corner, line segment,
plane or a combination of these, or data obtained bye
integrally transforming them by a method of the Fourier
fransform. |
(Self-Recognizing Function)

According to the invention of claim 7, the attribute
data of each part registered in the database includes self-
specifying information for instructing a method of
specifying the part, the cémparison part generating unit
generates part information for comparison for designating
the self-specifying informat}on and outputs the part
information for comparison to the part specifying unit in

accordance with priority designated by the self-specifying



part, the part information for conparison including characteristic

I nformati on can be generated. Further, by designating the kind of part

i nformati on for conparison or the generqflng order, the efficiency of the
retrieving process can be inproved. As a result, the efficiency of the
speci fying process can be inproved, and the accuracy of specification can
be i nproved. The processing nethod and condition in the part speC|fy|ng

unit may béQﬁQFm4¥%9ﬁa[ﬁﬂ %ﬁﬁxﬁ?%ﬁrﬁP%ﬁﬁ?Y%ﬁg ?%bFsFE?Eafé§s part

sel f-specif formation .in a datab plurality of
selectableoérg%5§§¥ﬁﬁi;ﬁg?HHH% argg 9 gé%legéh PgPngﬁ§C|fying uni t and,
at a_ . stage that g par tcfl%e%ela%v%d BRI DIHE RIRGESSA Y w Bl hpde MY be
sel ected fromthe processing nethods in "accordance wth the desi gnation of
the sel f - sgeqQiff-wipeg-i fyifrey nBif @matidie @t tthdéuttmelabf spetheypayt the

Further, for exanpl-e, not only the selection of the processing net hod, but
also a pro@ﬁamhoﬁhﬁupqntx%nﬁﬂﬁmﬁt1ﬁﬂrﬁﬁri¢9mmﬂ$¥§@@ spetudyngg unit is set

| f- i fyi f t bt t he t
Speci T yi ng CHAFAGHS %ﬁc&%@'q‘%ﬁnq o A e O e R e P b e,
f .
and speci fyl, gggg{ 9588 xﬂatfi&ﬁ-ﬁ% M&# selk - E&P%éﬁ%g?bé%%g“o”

(Set of Part ccor &7 on Tar™ g as ute ta of

a set of p%htesgeln@&raﬁﬂdgcaiﬁm chees @Effcilir%y’vﬂéf ytH& rétrpevisg
constructing the part set and a conbination condition are registered in

t he dat abapeocased \waen bes pigrprfawztl paiiss as ateissilyt ,t Héec @fifi inaterory coihdi ti on,
thc speci fﬁlen%p%@ff;l%rg;[ hL'Jezrocsepsesclgalu'iasbea J{Dn?gzt‘m?gcg Oat)rEgI Ql?g g?:/curacy of
spec1fication can be improved.

- The prccessing method and condition in the part
speciinng unit may be set in the'parf specifying unit or
registered as self-specifying'information in a database.

For ekample, a plurality of selcCtable processing
methods are.preset.in the part specifying'unit and, at a.
stage that a part is selected, the optimum processing
.method may be selected from the processing methods in
accordance with the designation of the self-specifying
information in the attribute data of the part.

Further, for example, not only the selection of the
processing method, but also a program of the processing
method in the part specifying unit is set as self-
specifying information. By obtaining the program, the part
specifying unit may perform the retrieving process,
recognizing process, and specifying process in accordance
with the self-specifying information.

(Set of Parts)

According to the invention of claim 8, as attribute

data of a set of parts, identification codes of a plurality



conbi ning specified parts. Consequently, even in the case of an object of
which whole image is not uniform a portion can be specified as a set of
parts corresponding to the portion in the object. An exanple of the

conbi nation condition of parts is a pl&Pement relation of parts. Also the
part set is suitable for use in recognition of an object which is
constructed by a plurality of blocks and whose whol e shape changes.

( Four - di mensi prait sPaon)s tAtedridiond-heo pamt ispterandm ofornthanatont he dat abase
has, as attribute data of a four-dinensional part nodeled on a series of
oper at i onscenddtion| ede, reHStedied Hfedheli IR 2PApEefAta in a
time-series order, of the object.. Thus, the operati LI se o) n obj ect
can be al sﬁpeFé'%d‘ 'P&f%s( ééaﬁ'eltsﬁy PAYR )co,&g)clonraﬁﬁhog&t%&tiélll{eé#ﬁrg/'en{l?%n of claim
10, the da ; i i 1 t SpaRaed onmonl y
on an obj %?tg%gfr%g&%%sgtn??ci %E{Igj% %%r%?olﬁlgst ?ggl?és er%%le?%d on &??1% obj ect s
of the obj eelmbdnang sPeldiftilkd ¢@ixftsgurati on, part information for

conpari son of a wide perm ssible range can be easily generated. For

exanpl e, in the c@epseflueatdyni evag. 18bjtbet Sasghefe athghaedr e diviatent
fromeach other -1ike farm products different fromi dustriajﬁﬁé ducts

whose shap¥8oig 1HRgeslen Rt Wed OFhe & RAFLIYh T30 RF ST Rstd as
f i t . t i ) i f
o Tor g coeniond U o 4100 el G045 ok iavt 1 o

An example of the combination condition of pérts is
a placement relation of parts; Also the part set is
sﬁitable for use in recognition of an object which 1is
constructed by a plufality of blocks and whose whole shape
chénges.

(Four-dimensional Part)

According to the invention of claim 9, the database
has, és attribute data of a four—dimensional'part modeled
on a series of operations of an object, a set of‘three-
dimensional shape data in a time-series order of the object.

Thus., the operation itself of an object can be also
recognized.

(General Part)

According to the invention of claim 10, the database
has, as attribute data of general parts modeled commonly on
an object group, attribute data common to parts modeled on
the objects of the object group.

With the configuration, part information for
comparison of a wide permissible range can be easily
generated. For example, in the case of recognizing objects
whose shapes are different from each other like farm

products different from industrial products whose shapes

5



parts and parts commonly having the attribute data of the general parts
are associated wth each other in the database, the conparison part
generating unit generates part informatjon for conparison with respect to
the general parts, and when the generallﬁart is specified by the
specifying unit, the conparison part generating unit generates part
information with respect to a part associated with the general part. Wth
t he configua®ei shandardbpedt the baventiohens| puispbdef tedbeAupedcessi ng
met hod of specifying an object in two stages nmay be designated by the

sel f - speci fY¢HS f EREL FBRTPRCNELROIMEBE BERFFAleSBRPRaPA) tAECBPARAESt0 t he

i nvention oéygig%aléé,o%hgagg%sbase captures data obtained froma
[ a

recogni zed objec ge as ribute data of a specified part or replaces

the data obtai nehddoragnd eeoItha ethebh€tdn i sRICIMA M B Pews §éneskiri bute
data. As described above,. by capturing or replacing attribute data from

t he obj ect pamge, amdr paatsucatnmondyt habihg tiheaatanibetdedataedofFahe

exanple, in the case where a part is specified, it is desirable to capture
or repl aceIReFrbupP@riat aref 2ESPEARFEA WAFBheaeBsORBET &B8i hBRdes with the

basi o 17 SHALRORSSaRBr cCOURAL bABRC PR ErdRPoBht COp 0BT F cOEPBRBHES n  cl ai m
gl- uggﬁ”;wwftbyiﬁgﬂ%egoﬁam) cORBAEUEBE LothNeebpueRt t8NLAL ghabEL3
| parts, and when the general part is specified by the
specifying unit, the comparison part generating unit
generates part information with respect to a part
associated with the general part.

With the configuration, an object can be efficiently

specified.

| A processing method of specifying an object in two
stages may be designated by the self-specifying function in
claim 6. |
(Capture of Data)

According to the invention of claim 12, the database
captures data obtained from a recognized 6bject image as
attribute data of a specified part or replaces the data
obtained from a recognized object image with a part of
attribute data.

As described above, by capturing or replacing
attribute data from the object image, more accurate
attribute data can be derived. For example, in the case
where a part is specified, it is desirable to capture or’
replace attribute data of a portion which does not
coincides.with the recognized object image.

The attribute data may be captured on the unit basis



of parts are grouped for each set situation in the database, and when the

i nput i nmage corresponds to any of set situations, the conparison part
generating unit generates the part information for conparison for a part

in the group of the corresponding set situation. By specifying a part in
the group of set situation,. the parts using for the. retrieving process
can be limted. As aresult, the efficiency of the retrieving process can
be i ncreaseasf, (far rexamplef Coorksnbt eglduent dongecompobhibtengdamenn ah clai m:
14, the retrieving unit limts a retrieval range in the image information
for conparigbymmn accordance with a scene of an input image. By limiting
the retrieval range, the efficjency of the retrieving process can be

i ncreased. PRTES LY RPN obFELt) i mage of a part of the image

i nformation for i ; i S ! i v etriewvi cess
can be limted fr%‘%%ﬁa’gﬁ &?%gtq%élﬁgﬁg%aﬁzﬁglaadlﬁelrieboég ztcaa ]E)JgjE ct and

a part to herredrtevese dPSupdistBHEeach Nséhes Laget 0bnSear ehkngathbakange
information for conparison for a part of a glass, when an inmage of a table
has al r eadyarhkesherecoyni zeplit timagetcoevespondgetoagnpeof| satted to the
area on the table inmge. (Specification bg Mul ti - Vi ewpoi nt Coi nci dence)
Accor di ng to-EuREIeRENt TR GIMRAEI SR PR pYeRerFtingsundt gRRETFAREE units

Ot 2o *Hind, BAEE Eledea SR £01 SSinolEPIRTRE (LS SRS BRBEE
image i nf IFMBHHOGEPFe MBS O+ Ne] gk Hort WO- di mensi onal shape
| By specifying a part in the group of set situation,.
the parts using for the retrieving process can be limited.
As a result, the efficiéncy of the retrieving process cén
be increased. |
(Narrowing of Coordinate)

According to the invention of claim 14, the
retrievihg unit limits a retrieval range in the image
information for comparison in accordance with a scene of an
input image.

By limiting the retrieval range, the efficiency of
the retriéving process can be increased. For example, when-
an object image of a part of the image in:ormation for
comparison is already recognized, the retrieving process
can be limited from the relation between the already
recognized object and a part to be retrieved. For instance,
in the case of searching the image information for
comparison for a part of a glass, when an image of a table
has already been recognized, the retrieval range may be
limited to the area on the table image.

(Specification by Multi-Viewpoint Coincidence)

According to the invention of. claim 15, a plurality



data from each of the input inmages obtained by the input wunits, the
conpari son part generating unit generates part information. for conparison
havi ng two-di nensi onal shape data obtained by projecting three-di nensi-onal
shape data of a part into the known diréctions, and the part specifying
unit specifies a part in each inmage information for conparison and
confirnms that the sane part is specified in each of the image information
for conpar b$omhel nnput casid sMvdrtaipartpwanimegepect f ted, saine shfectpart is
specified with respect_to the input inmages in the different directions..
Thusl, t he AECHr ¥&pWdr M@ Hiqi B Clbfaardsitarehbe FaPHef§chnPEBOEd. As a
result, the reliability of. recognition of an object cap be.inproved. For -
exanpl &, | WEBR. EREBESA S At St T i o T FebehaTen e

e . .
n in a single piece

of inmage i ALeLMREHARdN For CUMPHD ISMh | SndAbaBRY | S ediméas dofgNeERhpEUI €,
the correspondence to the part information for conparison is not also
satisfied @gatbh€riomgadmniod mid dmpul imonges i svvainedtbe ohbeingutecti ons,
so that a part is not specified. |In contrast, when the correspondence to
the part unfidsnmattihen compaguasdy it igenemakin@dupht ogenpratesobPartmge

i nformation for conparison, as a general rule, the, dence to the

: ! rule, th
Part inforﬁﬁ?PGRaF&PnbﬁﬁﬁéHQQﬂ?q °Qﬂ¥ﬁ¥%ﬁﬂigﬁ?éﬁlmgg%%gggﬂgﬁgapﬁfornation
or conpar | . r d | & : L] t ~kh
e of  genBra: PRy eted b et et S ot ofa EPERALL At of 17
exanmpl e, dat gaght ainRed the ReIdWa Mitkcthdli e emal pant egpatityangf orm on

I nput images of nultiple viewpoints by a nethod such as Fourier transform
may be usedniAdl speatiftiks ta pamf igeresrct iimpdewinformation for

comparison and confirms that the same part is specified in

each of the image information for comparison.

In the case when a part can.be specified, the same
part is specified with respect to the input images in the
different directionsf_ Thus, the accuracy of specification
of parté can be largely improved. As a result, the |
reliability of recognition of an object can be improved.

For example, when the correspondence to the part
information in a single piece of image information for
comparison is not satisfied, as a general rule, the
correspondence to the part information for comparison is
not also satisfied in the image information for comparison
in the.other.directions, so that a part is not specified.
In contrast, when the correspondence to the part
information for comparison is satisfied in one piece of
image information for comparison, as a general rule, the
correspondence to the part information for comparison is
also satisfied in the image information for comparison in
the other directions, and a part is specified.

At the time of generating two-dimensional comparison



di rensi onal part information for conparison, for exanple, when it is
assuned that a part is placed in the position of the object,

t wo- di nensional integral transformdata of the object inmage of the part
obtained by a canera for taking inmgesidf the image froma known direction
may be generated. The part specifying unit obtains the corresponding
relation between two-dinensional integral transformdata and can specify
a part whenmalge datfzmmwtmicirdeston texasaeke otdsta olfiSpoed i watpert IyMRTY 2D)
According to the. invention of claim16, the input wunit obtains an input

i mage i ncl G¥ongimensyjadal | IRRITPhOTRFHNEY Ut AR WAL i Y%ecti on, the

conpari son e . generati.ng unit gener.ates_ i e. i i o)

conpar i son™ 31?&(% Hdetwldﬁferr})s"f oaﬁanl‘etsrhoa%esﬁgai r%gn"?]{ljf;% ﬁ%au _sﬁon%nglje, and
the conpar BN pRARs PNCRATELNG iRte GERAT Areye@iariingf @Al I ON for

conpari son having two-di mensional shape data obtained by projecting the

t hr ee- di neasimemalicHapeardatin ffrmaei qrarfor ntampar bsdn ¢ réoy ekamgete on. The
attribute data of a part includes three- dinensional shape data. '
Consequent Wenatittr iisutas siuned st asPamy ees R kaged obal thah s Haken < be

given to part information for conparjson projected i K di tion.
As a resul theaPdeet i ¥ GTaimansidy Jt‘h%é)qlfél]getr?ﬁg‘?ﬁ’ét ag%”nl\gfo e ' O

conpari sonﬁgﬁgctthin@é]er i Jtg, ﬁ%ﬁp%ﬁ%n&ﬁrﬁ%iﬁf i o% ogt}#éo%%j H arison,

a three-difensiona ape, Co nates, and t I i in the
20 correspaRdiedd JFOrtHO N nde berdi ediki@eh dfe ©xEoW | May Wengendxrd ted .

candidate is a desk, a situation in which the desk is provided upright on
a floor canebpaptefsgremitfiyiny urett idviedinatties cierespeniding immlatpion
between two-dimensional integral transform data and can
spécify a part when the data coincides with each other.
(Specification by 2D-2D)

According té the invention of claim 16, the input
unit_obtains an input image including an object image
photographed from a single direction, the ddmparison image

'geherating unit generates image information for comparison
including two-dimensional shape data from the input image,
and the comparison part generating unit generates parf
information.for comparison having two-dimensional shape
data obtained by projecting the three-dimensional shape
data of the paft intp an arbitrary direction.

The attribute data of a part includes three-
dimensional shape data. Consequeﬁtly, attribute data such
as three-dimensional shape data can be given to part
information for gomparison projected in a known direction.
As a result, at the time of retrieving the image
information for comparison, by the attribute data of the
part information for comparison, a three-dimensional shape,

-coordinates, and the like of the object in the



whi ch the desk floats in the air or a situation in which the desk is
inverted. As a result, the retrieval efficiency can be inproved.
(Specification by 3D-3D) According to the invention of claim17, the input
unit obtains input images having parall &Y of the same object from
directions which are different fromeach other, the conparison inmage
generating unit generates image information for conparison including

t hr ee- di nersimresdporghigpe mattldr araredesh mfedimtadput | mages, and the
conparison part generating_unit generates part information for conparison
havi ng t hr ee- di meASToR¥A™ PR Epe "H&Ma20P3E T FaPA1dgtecd St e dafi%ee-ai mensi onal

hape d f whal e ci j lipinarily gi :
DAt i oI oSBT SBIF 1SRG 3 1 THR AIERARTore @ SHERRE dat a
can be genesal @ eI Adii A B} WeAldilehed rdtHifl (HBRPES sifigat {B9Cin

~information for conparison having the three-dinensional shape data of a
part of th&hdkjredthe GRSKOE 1gaatey diredhas aa rStoar @0 dimAage: iyn pid abh Boh

Consequently, with the three-di nensional shape of the part information for

conpar i son,thehdesk ds dinvardieshal Ashapsespaitt i shei methdeiviedge i nf or mati on

for conparisaon can be "directly retrjeved. As a result, a part can be

speci fi ed SHEHHLEREY K% b& r?‘é’ﬁ’éi’o ﬁ’é coordi nate systemdirectly. Thus, a

part can b%%?g%§€¥éa%fadnﬁfliﬁj E?reliability. 21 At the tinme of
ree- I

generating ‘thre I mensi on i'mage information for cOnparison,_for exanpl e,
it may be generahgdoP¥iRgr ter kthegihbeaeidhmeRsc@Adm i1nt,eahadl inPvar se

transformon data in a plurality of directions obtained by
‘unit obtains input images having parallax of the same
object from directions which are different from each other,
the comparison image generating unit.generates image
information for comparison including three-dimensional
shape data from each of thé input images, and the
comparison part generating unit generafes'part information
for comparison having three-dimensional shape data of a
part.

Since the three-dimensional shape data of the whole
circumference is preliminarily giyen to a part, part
information for comparison having the three-dimensional
shape data can be generated. Also from a plurality'of
input images, the image information for comparison having
the three-dimensional shape data of a part of the object
can be generated as a stereo imége by parallax.
Consequently, with the three-dimensional shape of the part
information for comparison, the three-dimensional shape
portion in the image information for comparison can be
directly retrieved. As a result, a part can be specified
within a.three—dimensional coordinate system directly.

Thus, a part can be specified simply with reliability.



perform ng two-di nensional integral transformon input inmges of an object
obtained froma plurality of direction by a nethod such as Fourier
transform Also at the tinme of generating three-dinensional part
information for conparison, for exanple2¥hen it is assumed that a part is
pl aced in the position of the object, three-dinensional data of the part
to be captured by a canera for taking an image of the part froma known
direction may be génahat édmef dmaaintaridhiitng datedndicesdread atabnimdde Xi ng)
According to the invention of claim18, the part_ specifying unit has a
settling udnforgatdarerfAhi FRINRAT ¥R ke- EP FePRABIEE - shApBaYf P& speci fi ed
part and three- ing;ional coordinates indicatjve of.a arrgngenent

©Cat n

Pel ation. BEPERETCGIR RETT TGS et ARG T hYSel B heRErbnanverse
coor di nat egp gl Pt Netkd raM i bPai i ¢ ,ai¥BE€Eohs BBtaPREI Bynarily

included in attribute data of a specified part nmay be added to the
attribute gairEForidg Xiwig diensddsa Bsitiesgrabetirabofermnoh onpyt sinple
i mage recognition but also nore advanced i mage process and i mage -
under st andiimggesn dfe areaib eelt biaimgd fhemtarpbarahibgi ofaflizeetdPnat es

and attribute data of_ the specified part. For exaﬁgle, fro .
t he. t hr ee- B¥M@n &R U FHA VL L1¢het IR TR nedsiThAt g9 t5re ret ati on

of parts ]% e %%g_q}(an&gle%eo .80 & %l(jg[?%&lﬁejfrg%m%giog%& er, 22 for

instance, Tromt _ e-di mensi ona ates and “attrirbute data of
each part, compTRdEN AdHiSednpyee Ofwidie it elatdOsuméd peias §0paespeBdi ng

to objects and data necessary for total determ nation on neaning of the
placed in the position of the object, three-dimensional
data of the part to be captured by a camera for taking an
image of the part from a known'direction may be generated
from attribute déta by calculation.

(Fixing)

'Accordihg to the invention of claim 18, the part
specifying unit has a settlihg unit for determining a
three-dimensional shape of a specified part and thrée-
dimensional coordinateé indicative of an arrangement
relation.

Further, at the time of determining three-
dimensional coordinates, data obtained from an input image,
which is not preliminarily included in attribute data of a
specified part may be added to the attribute data.

By fixing the parts as described above, not only
simple image recognition but also more advanced image
process and image understanding can be realized by using
the three-dimensional coordinates and attribute data of the
specified part. For examplea from the.three-dimensional
coordinates, the three-dimensional position relation of

parts corresponding to the objects can be derived. Further,



situation shown by the input imge is considered to be |ead.

(Di stinguishing Sane Part) According to the invention of claim19, when the
sanme part is specified with respect to a glurality of different object

i mges by the part specifying unit, the 2%ettling unit adds identifiers
which are different from each other to identification codes of the
specified parts. As described above, by adding an identifier to an

i denti fi catficon ioodteanewenfromt tive celseeghéimenspbuadl coyrdfinavtbseahd are of
the sane kind, the objects can be recognized individually and
distinguis@éiﬁ#Qﬂﬁ%%é#ﬁ@t%%rea?hTE%§§ AtebPETAGLPD iheirabénei 8f &hecl aim

20, wh th t i | [it f
franes. th %afr”p“ S TRTES ot RE LS B s et a3t V1o ont o
the frames j Spegrls’#ytcpf%ioa eﬂﬂiﬂati@ﬁ‘ SRUMLLAIN QT 8E€EReW t h respect

to the part once ied on the other frames. Consequently, once a part
is specified.twemerod fsidn P €10d 1MYES, imbge SiENBERES88F¥At Oof BepRehar m
the recognizing process and specifying process. That is, wthout changing
t he i denti f(iDdsttiiorgwicsleing Samarkarwhil e’ updating only the position of
the object image (for exanple, coordinate dat the object can be traced.
As a result, the §r°trd§15’£' Eéteidt?vreé%ttﬂ‘tncodﬁ edt§, so

that extr emelite G oL A0 SLRNB &L L 001 L0 208 Qlﬁfuegl Ggn be

realized. or e anpl €, nmages cont i nuously as video
i mages, theipgiddn &i;é@e frﬁ’é’@e@béﬁcthé Spa#t sebe@eﬂyfﬁgtuﬁyeustue

Consequently, in continuous imges
settling unit adds identifiers which are different from
each other to identification codes of the specified parts.

As described above, by adding an identifier to an
identification code, even in the case where a plurality of
objects are of the same kind, the objects can be recognized
individually and distinguished from each other. ‘

(Trace) .

According to the invention of claim 20, when the
input image is a moving image constructed by a plurality of
frames, the part specifying unit specifies a part with
respect to one of the frames and repeatedly performs only
the settling process with respect to the part once
specified on the other frames. |

Consequently, once a part is specified, even if the
object moves, it is unnecessary to re-perform the
recognizing process and specifying process. That is,
without changing the identification code of a part, while’
updating only the position of the object image (for example,
coordinate data), the object can be traced. As a result,
the part specification result can be used repeatedly, so

that extremely efficient transfer, recording, and display



and the like, the object in a predeterm ned deviation range can be
sequentially specified as the sane part. Thus, it becones unnecessary to
re-specify the same part each tinme the input imge is updated. (Free

Vi ewpoi nt) According to the invention of2%laim 21, the output unit
reconstructs a plurality of parts subjected to the settling process in the
part specifying unit and three- dinensional space arrangenent of the parts.
as an i nageaedre freom Bzedlewpoint in an arbitrary position and di splays the

resultant. Each part has three-di nensional shape data. Consequently, even
when input i mages F&e S¥AFES obtTaildEIt GI3ESS RN IHTRE | BHPU i SHED

respect to ea_cyié)é‘o pﬁgéie%’reegrgggééyﬂf%g gg';g%%r?mgnégﬁ%gts?en from an

arbitrary i rection ¢ ned. ge sﬁomﬁng a.

state wher g iid}e1 MY cPRELInEE@SIDy | S RRRILJUAR R Vi SIRAHY i ndldd 8hilfed FOM
that of the input inmage can be output. Consequently, a plurality of objects
and their gidacerentike) athensbject hin tdareeede tensinedl desphaticanr drege
recreated as a placenment relation of parts nodeled on the basis of _
attribute dwmm g semueniiabhvneRerlbed sas (heesaneapabt at iTBsand CToupl i ng

of Three-di nensi onal | nages ccording to_the invention of claim?22, the
i nput  uni PSIREHINE ?%ibéé% Jf)ep'rﬁg%?ll@f the 82Me RAST oRAFD 241 M paces

I each of Ao SBRRE e et hr ce- di mensi onall shape. and
posi tion arneddeWiewpdimd ned fromdirections which-are different fromeach

According to the invention of claim 21, the output
unit reconstructs a plurality of parts subjected to the
settling process in the part specifying unit and three-
dimensional space arrangément Qf.the parts. as én image seen
from a viewpoint 1n.an arbitrary position'and displays the
resultant.

| Each part has three-dimensional shape data.

Consequently, even when input images are images obtained
only from one direcfion, with ;espect to each of parts
reconstructed, data of the image seen from an arbitrary
direction can be'obtained. As a result, an image"sh6Wing a
state where the whole part group is seen from a viewpoint
different from that bf the input image can be output.

Consequently, a plurality of objects and their
placement relations in the three-dimensional space can be
recreated as a placement relation of parts modeled on the
basis of attribute data of the corresponding parts.
(Camefa Calibration and Coupling of Three-dimensional
Images)

According to the invention of claim-22, the input

unit obtains an overlapped portion of three-dimensional



other, aligns the overl apped portions so as to coincide wth each other on
a three-di nensional coordinate system thereby coupling the inages, and
obtains a viewpoint position and an angle of view of each of the input
units. The specified and settled part has$ three-di nensional shape data and
t hr ee- di nensi onal coordi nate data. Consequently,. by coupling the
over | apped portions from object inmages. of a known object, inages from

di fferent sparmesaincamage captved rend;asgenildfanequst yimddes dom eché on  of
the viewpoint to the object can be obtained. Further, the direction of the
vi ewpoi nt PASiReofas® @b ISwtaiiMaty I Gt tHPWh) Eea9es oPA addt her
direction. can be al so erived. Therefare, the vi oi nt. direction,

v evpoi nt oB38eE RSB A EeR SR ARO B SHARE AT 1T MR 4% SRR ch
obtain i mges 0hehne ARG I AR B Al &1 AHd ARG s falabie obt ai ned
“fromparts spgcﬁfieg and ééttle? \J%ﬂ%respectliotﬁ%ﬁog?é%t. Aplurality
of input i|iseges,aneidnls the e dlappamgea-talin nesl &8 tdhecsom®idée me. For
exanple, also in the case where the input unit noves relative to the

obj ect, ifwitheeabheothggeoma@ thnee rdimgnsional (dnonbmaiaatystsmt em as

a reference, inages can be simlarly coupled and the viewpoint position
and the an@h@rSPYVF@%P&&HQbéhﬂn%HQﬁéf' S ARFR IR 1DfLeP U Rer to achi eve

t he second ggjlgg}mi giad%t iat(;%elteo Otit Q,ei f“; rsd eoéy;hecc%f tei,{:eco{lfgel?ntgf%r?. %e're

i nvention B clrarm 23,” & nformation converting Systt _
includes: a trangpatipegidnel hAR tedR3edt bard ARsH deHddIGalenl dide

output fromthe output unit to a conmmunication line; a .receiving unit for

recei vi ng shepeddataf aadt ittireesdememsional coordinate data.
Consequently, by coupling the overlapped portions from
object images of a known object, images from different
cameras can. be coupled_and, simultaneously, the direction
of the viewpoint to the object can be obtained. Further,
the direction of the viewpoint in.the case of obtaining
images of the object from another direction.can be also
derived. Therefore, the viewpoint direction, viewpoint
position,_and éngle of view of each of the input units
which obtain images of the same object from multiple
directions can be obtéined from parts specifiéd and settled
with respéct to the object.

A plurality of input images are not limited to
images obtained at the same time. For example, also in the
case where the input unit moves relative to the object, if

| the object does not move relative to the coordinate system
as a reference, images can be similarly coupled and the |
viewpoint position and the angle of view can be obtained.
(Communication)
In order to achieve the second object in addition to

the first object, according to the invention of claim 23,



reception-side database in which the identification code and attribute
data are associated with each other and registered; and a reconstructing
unit for searching the reception-side database for attribute data of a
part corresponding to the identificati 88 code and outputting the
attribute data. Wth the configuration, by transferring the identification
code and position information of a part specified on the transm ssion

si de, an i nhge ialfbamatd oy conomrdriinion g ytstem fjacthe meigecivdehe a nput i nage
to a part can be reconstructed on the reception side. As a result, it
becomes unhzaasmatying upddsfer tFagemdditdnd aheld)ekficatinp cq
transm ssi on anmpunt is L@r elﬁ reduced, so that hh%%;g eed. t ransm ssion
can be reaPPfBYY £FE8Ma tPEad R Uth& ™ 4Y F Gt FEYEE P Diffetent Part

Storage) AGGRLdLIG ankie dod et ol Gl Mo dduGee i regisd onal shape
data of parts o e sanme identification code In the database on a
transm ssi pBcepeg oandile datedrRle air sinde i aftabaiste mt f 1id f esrerdode om each
other. A part registered in the database on the reception side may or nay
not coi nci dedwatlirabpiet dedg strer @dsiocitated dttdbaachrother tanthsni ssi on

side. For exanple, in the case of transnitting onl i nformation of the
pl acenent Eedi&teredn) 8Rcs apr eCRB SRS tIfg dALE fHe SRATCRINY 'Yat abases

O oo cRLSaBRErL RN, HApalliee O, ASAUN AWIS dofgeasy
Tepr ggg;teggﬁirasgehhiﬁgnw el laentRrasetidly ddte Aie@utput egreghon or
atfribute data.

With the configuration, by transferring the
ideﬁtification code and position information of a part
specified on the transmission side, an image obtained by
converting the object image in the input image to a part
can be reconstructed on'tﬁe reception side. As a result,
it becomes unnecessary to transfer image data of the'objéct.
Thus, the transmission amount is largely reduced, so that
high-speed transmission can be realized, and a load on the
line can be lessened.

(Different Part Storége)-

Acéording to the invention of claim 24, three-
dimensional shape data of parts of the same identification
code in the database on a transmission side and the
reception-side database are different from each other.

A part registered in the database on the reception
side may or may not coincide with a part registered in the
database on the transmission side.

For example, in the case of transmitting only
information of the placement state of objects or the like

quickly, the data in the databases do not always have to be



(Anal ysis Information) According to the invention of claim?25, the

i nformati on converting system further includes an analysis information
generating. unit for conbining attribute data of a plurality of parts
specified by the part specifying unit & thereby generate anal ysis
information regarding a group of the parts. Wth the configuration, not
only each object but also the state of the whole object group can be
recogni zed theFeamxanpllep fiyrcexbmpilieg Beirglelsyatexplanatttitongutad tthatayhof
objects, the total weight of all the objects can be generated as anal ysis
attribute AAf dsmgdiffierent fmm @akiedt bR ivet imandkelimted to

t hose of the sa kind. Attribute data of. different kinds .of different
Darte oy BEPRORCE T & R A b Y ASTaen RS, it GafesT
attribute i,of QTRLQADN Sr GENRIAEH Q) Using attribute data which is not

included in” an i nput |1 mage, information (such as the date of manufacture)
whi ch is diifhhlaalylsti st @if® meao@i zed or  determ ned by a human being only
frominput inmages can be also automatically recognized and determ ned. It
is desirabl e to phovpbddiag itbefrheelioveintdonmniof cllerdimselSecttiveg a way of
conbining parts and attribute data used for generating analysis _

i nf or mat i oARERTAGE IR FORKATH "] S TSRt YDAy A aisks By

or oV 10 S SoabEToRE SRR 0 oo R BRI O |y R PO
system cangbgiusad 13y 209 spedigMadih dne fite |dgddeel 10y auspeci fic
use. Brief Description of the Draw ngs

to thereby generate analysis information regarding a group

of the parts.

With the configuration, not only each object but
also the state of the whole object gfoup can be recognized.
For example, by combining weight data in.attribute data of
objects, the total weight of all the objects can be
generated as analysis attribute information.

Atfribute data to be combined is not limited to
those of the same kind. Attribute data of different kinds
of different parts may be also combined with each other.

Further, when analysis attribute information is
generated by using attribute data which is not included in
an input image, information (such as the date of
manufacture) which is difficult to be recognized or
determined by a human being only from input images can be
also automatically recognizedland determined.

It is desirable to provide an item selecting unit
for selecting a way of combining parts and attribute data
used for generating analysis information in accordance with
analysis information to be generated. By providing the

item selecting unit, the combining way adapted to a purpose



FIG 1 is a functional block diagramfor explaining the configuration of
an information converting systemof a first enbodinent. FIG 2 is a table
for explaining an exanple of an identification code and attribute data in
a database. FIG 3 is a flowhart for explaining the operation of the
information converting systemof the first enbodinent. FIG 4 is a
schematic di agram showng a state in which a plurality of parts are
grouped andcargbst ee@dcitedaandatiabdse. Af| & r&duls, ather speoking€ivhew
show ng objects of information conversion in the first enbodi nent and FI G
5B is a schenuertingagvavedf can PApusedmaged Pegergli systugmakigihagrsam for
expl aining specification of a part by using two-dinensional imge

i nf or mati on™f rléﬂﬁﬁﬁpi§8naaﬁBe£%6}8iﬁ§ﬁsional part information for
conparison. FIG 7A is a schematic diagramof parts corresponding to
objects showmn in FIG 5B and FIG 7B is a display screen showi ng a group

of recognizggiggrbgsth?kigni§fatﬁbom@aaﬁhggor expl ai ni ng processes of a
part specifying unit. FIG 9 is a table for explaining an exanpl e of

coordi nate codes dfIGhelfissa fubodiomal.bl8ckFilagtam Esraedpipliagngcreen

showi ng a state that a reconstructed part %noup is seen froma side

vi ewpoi nt ak@e erefigypatdon 8fspPayléCrBahisRoRPRYCE tdng: SviSham Ofe @

reconstruct gd rt_grQup is seen froman upper viewpoint. FIGS. 11A and 11B
Firaragrird Benya

are schemat npart

FIG. 2 is a table for expiaining an'example of an
identification code and attribute data in a datébase.

FIG. 3 is a flowchart for explaining the operation
of the information'converting system of the first

' embodiment.

FIG. 4 is a schematic diagram showing a state in
which a plurality of parts are_grquped and registered in a
database. | |

| FIG. 5A is a perspective View showing objects of
informatioﬁ conversion in the first embédiment and FIG. 5B
is a schemafic diagram of an input image.

FIG. 6 is a block diagram for explaining
specification.of a part by using th-dimensional image
information for comparison and two-diﬁensional part |
information for comparison.

FIG. 7A is a schematic diagram of parts
corresponding to objects shown in FIG. 5B and FIG. 7B is a
dispiay screen showing a group of recognized parts.

FIG. 8 is a flowbhart for explaining processes of a
part specifying unit.

FIG. 9 is a table for explaining an example of

coordinate codes of the first embodiment.



information for conparison of basic elenents. FIGS. 12A and 12B are

expl anatory diagram of an elenent extracting filter. FIGS. 13A and 13B are
schematic diagrans.for explaining deformation of a basic elenent. FIGS.
14A and 14B show exanpl es of the part i4fornmation for conparison. FIG 15
is a schematic diagram of inmage information for conparison deconposed to
basic elenments. FIG 16A is a schematic diagramof part information for
conpari son of conpds.t 40N erer slicfplayx hocoetdrersiséwvingpar stahe ahdtFaG 16B
is a schematic diagramof a portion of pixels for conparison deconposed to
basi ¢ el enEEPNHHClEh parh JFeP oS véeedr f8PBpRayide vdew®odnandnd i nes
on the part__sjde d FIG_17Bis a list show. ng the orrespondi ng rel ation
bet ween t hé ‘rﬂéﬁyéﬁﬂ ?i?&FQ>a¥rﬁ9r?ﬁﬁt52?ﬁé98F?c§ti ei§%§ | itSf of vect or
di spl ay of | d sk n Sj IS4 I show ng
t he corresﬁ%ﬁiﬁ}%&re atdl’ o‘é\&e‘geﬁ/\%&é&n% ep%:l%rrlng?gmaﬁgeluipégsr gl’]f%t keﬁlhr%ut
side. FIG 20 is gIgshematd andi agmArshadigndtied @i desims pOEt papti n an
input inmage is, specified. FIG 21 shows input images in a third

enbodi nent inflelm@at2th shonscoipdmieen esf aBageneedempakss and FIG 29 22B
shows an el enent extracting filter of a silhouette. FIGS. 23A to 23C are

expl anat ory di agr &F5Sof 122 G d<B Fe HEMPAIFRAY | MR 8h #hto
attribute %@g&enéqé§tég%éfh§1%&f@érgiagran1for explaining a fourth

enbodi ment . o
' FIGS. 13A and 13B are schematic diagrams. for

explaining deformation of a basic element.
| FIGS. 14A and 14B show examples of the part

inforhation for- comparison.

FIG. 15 is a schematic diagram of image information
for comparison decomposed to basic elements.'

FIG. 16A is a fchematic diagram of part information

- for comparison of composite elements of a characteristic

portion, and FIG. 16B is a schematic-diagram of a portion
of pixels for comparison decomposed to basic elements.

FIG. 17A is a list of vector display of corners and
lineé on the part side and FIG. 17B is a list showing the
corresponding relation between the corner and line on the
part side. |

FIG. 18 is a list of vector display of corners and
lines on the input side.

FIG. 19 is a list showing the corresponding relatién
between the corners and lines on the input side.

FIG. 20 is a schematic diagram showing that a desk
portion in an input image is specified.

FIG. 21 shows input images in a third embodiment.

FIG. 22A shows silhouettes as general parts and FIG.



FIG 25 is an explanatory di agram showi ng the placenent relation of an
object and a canera in the fourth enbodinent. FIGS. 26A to 26C show i nput
images in the fourth enbodinment. FIG 27 is a block diagramfor explaining
the configuration. of an information coh%erting systemof a fifth
enbodinent. FIG 28 is a table for explaining an exanple of identification
codes and attribute data registered in a reception-side database. FIG 29A

is a scheneiim s¢ihags aahoé1ementedxpantsing fiheeki bEhacghodbuente.and FI G
29B is a display screen showi ng a reconstructed part group. FIG 30 is a

detail ed functi ondIG8 ocdGAli tyraif cirarexphioabexy olizgnams t¢hga syst em of

the fifth enbodinent. FIG 31 is a functional block diagramcontinued from
the functi FHePCPFDCRE dFalsiBgh dPPRF GLNEBTMEL&EON32NEe ghtEtBPERatBEF - di agr am

showing, as a no al gori or. r mi | SOn
recognition with gfefacat a 4aslesgraeg%ir]%]%g&%%%énrguﬂ]?gnea}gg%%gdiéga? ?@allrnt%
correl ati ongfpbih&me conputi ng neans for part retrieval shown in FIG 30.
FIG 33 is an explanatory diagram showi ng, as a nodel, an information
process of a syst@m&.ords gis adn cexpladdtoan didgramtsloowimgvetd i ng system
shown in FIGS. 30 and 31. FIG 34 is a block diagramfor explaining the
confi gur at ipkeeEment | pebakbenonf canvebiehl 3pdt anramerna ipxtheehBuvdithent .

FIG 35 is eamgcl) J\_Ar%ehx?{t for explaining the operation

FIGS. 26A to 26C show input images in the fourth
embodiment.

FIG. 27 is a block_diagram for explaining the
configuration of an information converting system of a
fifth embodiment.

| FIG. 28 is a table for explaining an-example of
identification codes'and.attribute data registered in a
reception-side database.

FIG. 29A is a éqhematic diagram of modeled parts in
the fifth embodiment, and.FIG. 29B is a display screen
éhowing a reconstructéd part group.

FIG. 30 is a detailed functional block diagram of an
information converfing'system of the fifth embodiment.

FIG. 31 is a functional block diagram continued from
the functional block diagram of FIG. 30.

FIG. 32 is an explanatory diagram showing, as a
model, an algorithm for performing comparison and
recognition with a database regarding an input image and
parts in a correlation function computing means for part
retrieval shown in FIG. 30.

FIG. 33 is an explanatory diagram showing, as a

model, an information process of a system configuration in



of the information converting systemof the sixth enbodinent. FIG 36A is
a schematic diagramof an. input inmage in the sixth enbodi nent and FI G
36B is a schematic diagramof a registered vehicle. .FIG 37 is a block
di agram for expl aining the configurati&ﬁ.of an information converting
systemof a seventh enbodinent. FIG 38 is a flowhart for explaining the
operation of the information converting systemof the seventh enbodinent.
FI G 39A i sama iscftvemmd ti icordi agresn tofn@urs yodljeec tshiawrt hien BEs@nt 30 earbdd3 hent and
FIG 39B is a schematic diagram_ show ng nodel ed parts. FIG 40 is a bl ock
di agram f or epraFﬁpng3ﬁhé5 @oﬁﬂpﬁﬁréﬂﬁﬁﬁa@ffﬁﬁ ﬁ%ﬂ&@%ﬁ%qﬂ1§9§hvertlng
system of ej h |n%;eMm%nEMS FI G 41Lsaflmmhwgfor

f |

expl ai ni ng G a Jlodh a4 pet T S ESHEH nngssE/es“t' emih the
ei ghth e 1ﬂ:ﬁ r%dadl is a schematic diagram of objects in the
ei ght h and ni nt ments. FIG 43 is a flowhart for explaining the
operation of theriraf.onsatison EQowehiartg £9YS eapliaintihe nihet lbpeadmidinent .
31 Best Mode for carrying out the Invention Preferred enbodi nents of the
i nventi on wifl [thee irdesowd terh eareiemial gy sstten effertdreesi%th he drawi ngs.
However, the invention is not limted to the enbodi nents. First Enbodi nent
embodiment
| FIG. 36A is a schematic diagram of an input image in
the sixth embodiment and FIG. 36B is a schematic diagram of
a registered vehicle.

. FIG. 37 is a block diagram for explaining the
configuration,of an information converting system of a
seventh embodiment.

FIG. 38 is a flowchart for explaining the operation
of the information converting system of the seventh
embodiment.

FIG. 39A is a schematic diagram of an object in-the.
seventh embodiment and FIG. 39B is a schematic diagram
showing modeled parts.

FIG. 40 ié,a block diagram for explaining the
configuration of an information converting system of eighth
and ninth embodiments.

FIG. 41 is a flowchart for explaining the operation
of the information converting system in the eighth
embodiment.

FIG. 42 is a schematic diagram of objects in the
eighth and ninth embodiments.

FIG. 43 is a flowchart for explaining the operation

of the information converting system in the ninth

embodiment.



A first enbodiment will be described with reference to FIGS. 1 to 10. 1.
Configuration of Information Converting System FIG 1 is a functional

bl ock diagram of an information converting systemof the first enbodi nent.
As shown in FIG 1, the information convérting systemof the first

enbodi mrent has a database (DB) 300, a conparison part generating unit 400,
an input unit 100, a conparison inmage generating unit 200, a part

speci fying unit 500, and an output unit 600. (1) Database First, the

dat abase 300 wil|l be described. In the database 300, parts as. nodels of

obj ect s arBesteMbdeelfed. cirrgdny partt thearlroaentdiidn i bute data such as data
i ndi cative of a three-di nmensi onal shape of an object, characteristics,

properties, and c??%ﬁﬁ%?ﬁﬂcé@nglﬁﬁvéﬁ OfTﬁéeaﬂPMq&H%QWkﬂ%%%ﬁ‘%ach part is

associated_with % dent.i ation odefo&_gpe dart rt éﬂlr § g%ered in the
dat abase 3BBSCFLPPE bgﬁgﬁg Py CHe &t R The huter otV Ha to be

regi Sterednbgew% dghabaggea®d oS i8S Ioacr 49 % e PASS & edYEMRERt N the
case where objects to be recognized are limted, it is sufficient to

regi ster only 32 parts corresponding to the Ilnlted objects. Cenerally, it .
is desirable that the kinds of attribute data are various as nuch as
possi bl e. FibwneteEmbodapendi ng on the purpose of recogni zing an obj ect or

the kind of an object, the kinds of a but.e dat ted FIG 2
shows an exanpl e %ff+ﬂéﬁt?TP8§t?8ﬂtc88ii hﬁddeScri%eré'méupl’tff\1 ference

to FIGS. 1 to 10.
1. Configuration of Information Converting System

FIG. 1 is a functional biock diagram of an
information converting system of the first embodiment. As
shown in FIG. 1, the lnformatlon converting system of the
first embodiment has a database (DB) 300, a comparison part
generating unit 400, an input unit 100, a comparison image
’generating unit 200, a part specifying unit 500, and an
output unit 600.

(1) Database

First, the database 300 will be described.

In the database 300, parts as models of objects are
registered. To eaeh part, various attribute data such as
data indicative of a three-dimensional shape of an object,
charactetistics, properties, and circumstances is given.
The attribute data of each part is associated with an
identification code of the. part and registered in the
database 300.

It is generally desirable that the number of parts
to be registered in the database 300 is as large as
possible. However, in the case where objects to be

recognized are limited, it is sufficient to register only



attribute data registered in the database 300. As shown in FIG 2, in the
dat abase 300, attribute data such as the nane, three-dinensional shape,
color, and use of a part is stored in association with an identification
code (ID) of the part. The attribute dd#a of three-di nensional shape and
color is stored as nunmerical value data. In the database 300, as attribute
data of a part set MO, the ID codes of a plurality of parts M
constructipgrttheopaekpsaidiMb0 tand e Admiiteat icdnjecarydi tion may be

regi stere FIG 3A schematically shows the concept of the part set MO.
An exanpl e of theGemeraldet L &shdeaargbfigcéhaknthehkdndgsef parts of a

face may be registered as a part set of cog‘Pl ned partbiL sucg as e
nout h, andaWt'a%ébu*TF'ledaﬁé‘)‘sF“t"—‘eoP(z?lrlroéllsat‘e'isor‘fgJ atshé)oﬁi‘rjt 985"6 uth and

the Iike §BYeRE1hGILR" BHEM AT B E0TY NAIURGANY drd by S0 5! gl e of

the part s 'nt case, as a part ned parts of

tires, dooggngaBd ahhgvheke, RA SKimaieloxd dt&rtliwtc‘earddwm rRgi st ered.
The p05|t|onal relati ons of the parts of tires, doors, and the |ike may

be used asiamg£osb@iination condition. Further, in the dat abase 300, as
attribute data of a four-dinensional part rmdel ed on a series of
oper ati ons of 33 FHA- 0Bj éb?wsaa§e?xéfnpt1ﬁr eé- éfiﬁﬁﬁéiféﬁéftlé’ﬁaﬁéd&ét &0 t he

Shove. ¢ he SBHECBE LT CBtRoG P o MBS o ot (et oBy Lb ng o Rbown 30 Y
four - di mensienal, papt +MR0y tt'&%a%erﬁd Onyt tdrliRite Q!‘atadq é?ﬂ:lhe@s ty exanpl e,
an operation of “funni ng fél human being or a gesture can be al so
recogni zedphahd, t berdatabaen s30Mhalashaifd i o datamdfusgene & part is
stored in association with an identification éode (ID) of
the part. The attribute data of three-dimensional shape
and color is stored as numerical value data.

In the database 300, as attribute data of a part set
M10, the ID codes of a plurality of parts Mi constructing
the part set M10 and a combination condition may be
registered. FIG. 3A schematicaliy shows the concept of the
part set M10.

An example of the part set is a human’'s face. In
this casé, parts of a face may be registered as a part set
of combined parts such as eyes, mouth, and nose. IThe
positional relations of the parts of eyes, mouth, and the
liké may be registered as a combination condition.

Another example of the part set is a car. 1In this
case, as a part set of combined parts of tires, doors, and
the like, parts modeled on the car may be registered. The
positional relations of the parts of tires, doors, and the
like may be used as a combination condition.

Further, in the database 300, as attribute data Qf a

four-dimensional part modeled on a series of operations of



parts commonly nodel ed on a group of objects, attribute data common to
parts nodel ed on the objects of the group may be registered. It is
suitable to use general parts on an occa5|on of recogni zi ng objects having
di fferent shapes such as farm products3 An obj ect nmay be specified once by
using the general parts and further specified by each part. In the
dat abase (part storage) 300, a plurality of parts may be grouped and
r egi st er edahoobgiectt set sedi rdunsizacal itk G ianak hampe cddty shovse an
exanple of a plurality of parts M grouped |n a related connndlty shel f
301. In tl@@JreéJtatléU acctmwsteflsq?eﬁrdsm M&%or eex%ﬁ'ﬁ)’r%temﬂ &1&et 3B
circunstance. is "i art of fégégtéué%suc L &s. dl en51onJTi air"
may be gro 5&?%& Yst Oé”cf grotpitng part st ThH sue mannerpa]i)arts
used for ayetrp g%egngr Qﬁ%s%oﬁéﬂd%eh's%h%(i bRrRaihy I@h@ @he¥Rtion
correspondlng ‘to the sef circunstance. AS a resuit, the retrieving process
can be per fiars®ad vF arefdb wdeant Ifor Ieka:ﬂxﬂleantmdldmatmrt rotbutenmiat@ of
each of parts registered in a database includes self-specifying
i nf or mat i oefwa dlumans teidis oF [ EE8IhR) Galt R dEsBFeaqaridgd ng t he part
itself. By the self-specif i nformation, th used for part
i nformation for Sﬁpégﬁsgﬁ Pﬁgﬁﬁe3 Ot r PEUEEtT diwg %a&ﬁeOEaﬁF“|§ esi gnat ed
AN e Of SRl iR, md AUUATR O i AP A PGS oo 11 eval s
nated. ep ci _

al so desi ocessi'ng netho he par ying unit
data common to parts modeled on the objects of the group

may be reglstered

It is suitable to use general parts on an occasion
of recognizing objects having different shapes such as farm
products. |

An object may be specified once by using the geheral
parts and further specified by each part.

In the database (part storage) 300, a plurality of
parts may be grouped and registered for each set
circumstance. |

FIG. 4 schematically shows an example of a plurality
of parts Ml grouped in a related commodity shelf 301. In
the relatéd commodity shelf 301, for example, when a set
circumstance is findoor", parts of furniture such as "“desk”
and “chair” may be grouped and registered.

By grouping parts in such a manner, parts used fér a
retrieving process can be limited to parts in a group
corresponding to the set circumstance. As a result, the
retrieving process can be performed more efficiently.

In the embodiment, attribute data of each of parts
registered in a database includes self-specifying

information which instructs a processing method of



may be preset in the part specifying unit 500 or set as self-specifying
information. In the case of setting the processing nethod as

sel f-specifying information, the follow ng two exanples can be consi dered.
As a first exanple, a plurality of selecttble processing nethods are
preset in the part specifying unit 500, and the part specifying unit 500
is allowed to select the optimm processing nethod fromthe processing

met hods. Asspeecietwint eaappert ai pseff am of the processing nethod in the
part specifying unit 500 is set as self- specifying information, and the
programis sent t&n idgpaalf Fretiiying dHioEo o e utErd tor@atsi nce

t hr ee-di nensi opal shape data of the ole circunference is prelijmnarily
Given 10 8 4 TS tbi POt bR LB IRF LS Ui Lh4BBC nah CELRBERL ¢ par
informatio [ i nel i t erdi Lon a ata of
the part. @éﬁiﬁp(@g,ﬁﬁ g%a#r%%gfgné\gg% ?IE&. Fgéggéﬁgdg%hgﬁgasgggt IS
placed i n tikgrpastion odr tE&empoPL 86, usdd ecodli FEfsioval dataieh parts to
be taken by a canera for acquiring i mages of the part froma known
direction resimnagenkrated by calculation fromthe attribute data. (2)
Conparison Part Generating Unit 35 The conparison part generating unit 400
will now be descHSe®IoRes g Mee ddr tthfe RAE: i SRETHT ¥ L@ ykher at es

one or plural part informatign for_conparison from ag i bute data on a
Eomelf 3ot

part - by- paftiehast LTFHC eXhnpre, PAES PRTTH TR RY et bn r F2on,
t wo- di mensiQnat - d JEgesy 1 APt A ASH DY K O a6 itH: LY toAdting the

t hr ee- di nensi onal _ ,
processing method as self-specifying information, the
following two examples can be considered.

As. a first examplé, a plurality of selectable
processing methods are preset in the part speéifying unit
. 500, and the part specifying unit 500 is allowed to select
the optimum processing method from the processing methods.

As a second example, a program of the processing .
method in the part specifying unit 500 15 set as self-
specifying information, and the program is sent to the part
specifying unit 500 and executed there.

Since three-dimensional éhape data of the whole
circumference is preliminarily given to a part, the
comparison part generafing unit 400 may generate part
information for comparison including the three-dimensional
shape data of the part. In this case, for example, when it
is assumed that a part is placed in the position of the
objebt, three-dimensional data of parts to be taken by a
camera for acquiring images of the part from a known
direction may be generated by calculation from tﬁé
attribute data.

(2) Comparison Part Generating Unit



shape data to various directions may be generated. Alternately, for
exanple, as the part information for conparison, integral transform data
may be generated by a nethod such as Fourier transformfromthe attribute
data of a part. The range and order of gandidate parts for generating the
part information for conparison may be preset or instructed by the
operator. Wien a part has self-specifying information, the conparison part

generating unit AGhJeGhEheSsdNCpRBE LgehBFQETRE] GR1E0L06ONRALI 569 be
designated by the self- specifying informati on. The conparison part
generati ng degctid®@. out puts the part information for conparison to the
part specifying unit in a priority order designated by the self-specifying
information. (3) IHputCarparigen ippot I9Nerabongi PnikohOPegepstateed. The
input unit 100 a ires_an input _i i ncl_udin n.imge of an object. In

e A M
the first éMfod? }?r?ﬁep?ﬁﬁufnfﬁﬁw 168 £akeSOMRETAGPM S °F stereo
camera. By 1ne sief Odaﬁéngﬁa%tgérfnﬂgt—phﬁggﬁsigseupgrtQ%%ﬁ% Lmegsi onal

i mges having parallax are o I ned Dy taking images of ject from

different didL€tiwPSEMa6ioh4FoL08PRAPRERBOhTEEROCAAMRALIBAAUNiable
conparison i mage generating unit 200 will now be - described. The conpari son
i mge generchiapnediby2p0opectbngsaapartnmhgvaggptdressdimeasiionpdt i nage to
t hereby generate image information for conparison which has not been

subj ect ed t2RS. d¥LANERJIVRARAYPAgIHFBEELSNST MaF P FEREIEEEM i ppi ng an

Alternately, for example, as the part information for
comparison, integral transform data may be generated by a
method such as Fourier transform from. the attribute data of
a part. |

The range and order of candidate parts for
generating the part informatién for comparison may be
preset or instructed by the operator.

| When a part has self-specifying information, the
compariéon part generating unit 400 generates the part
information for compariéon designated by thé self-
specifying information. The comparison part generating
unit 400 outputs the paft information for comparison to the
part specifying unit in.a priority order designated by the
self-specifying information.
(3) Input Unit

The input unit 100 will now be described.

The input unit 100 acquires an input image including
an image of an dbject. In the first embodiment, the input
unit 100 takes the form of a stereo camera. By the stereo
camera, as ihput images, pseudo three-dimensional images
having parallax are obtained by taking images of an object

from different directions.



i mage of an object. In the enbodi nent, the conparison. inmage generating
unit 200 generates image information for conparison having data of the
same kind as that of data of the part information for conparison. For
exanpl e, when the part information for 86nparison is a two-di nmensional

i mage, image information for conparison of a two-dinensional inmage is
generated. For exanple, when only an outline of a two-. dinensional imge is

extracted agsqpardonpdOf 46 | BadOIGecOPRAIh§OTR 1t MBge i nfornmation for
conpari son obtained by extracting only an outline froman input inmage is

generated. For i Bltanmamgpasiste image geferatingnuhbt 200pailionew be
integral transformdata may be generated froman input inage by a nethod
such as Fout¢®FribP@fsform . The conparison image generating unit 200 may

te i i nf ti f ' i ding..three- di ' I
dhape. data 17 om a SbreU O bl B Peco DY T HELY g CRpD BOBEOTRE (AR

case, for eXRIP LOBROEL | B0k b OE i et ed by
t hr ee- dinen5|o%§? %ﬁ?%%?gtgniﬁée?gghrrgﬂé?%rEgppgﬁkgggaggéfggﬁgdEﬁ%?%m
various di riaetdonst byn pesf ot shparivondivheeRi RABI notnNbeghakubraaskar gat i on
on input inmages of an object captured froma plurality of directions by a
met hod suctrmsa@Tan¢edrimagingnpfocassAbtholigh erRampiegecilippingt aon f or
conparison j's enerated i n accordance with the kind of data of the part

i nf or mat i ontM¥FE SRR i SBHSFh- t he enmbodiment, in the invention, the

conparison part genergld gyl im0 N8y, A SR ha b0 QLABLL O, § OF
conpari son 1 n accor dance V\At#itlEl IIt\?'le kind o _ %a O(T) 'ta#’le émage m%or tion
for comparigPit 200 generates image information for comparison having
data of the same kind as that of data of the.part
information for comparison. For example, when the part
information for comparison is a two-dimensional image,
image information for comparison of a two-dimensional image
is generated. For example, when only an outline of a two-
dimensional image is extracted as part information for
comparison, image information for comparison obtained by
extracting only an outline from an input image is generated.
For instance, as the image information for comparison,
integral transform data may be generafed from an input
image by a method such as Fourier transform.
The comparison image generating unit 200 may
generate image information for comparison including three-
dimensional shape data from a stereo image obtained by the
input unit 100. In this case, for example, the image
information for comparison may be generated by three-
dimensional integrate iﬁ&erse transform from data obtained
from various directions by performing two-dimensional
integral transformation on input images of an object

captured from a plurality of directions by a method such as



(5) Part Specifying Unit The part specifying unit 500 will now be
described. The part specifying unit 500 specifies parts corresponding to
an i mage of an object by using the part information for conparison and

i mage information for conparison having7ata of the same kind. For this
pur pose, the part specifying unit 500 has a retrieving unit 510, a
recogni zing unit 520, a specifying unit 530 and a settling unit 540. In

t he enbodi nepini Byl @stmi mage is not clipped froman input inmage and
is not collated with a part. (5-1) Retrieving Unit The retrieving unit 510
retrieves a correapahdugh ther imagewintlo roartiespdods compdre sear tis
information for conparison fromthe inmage information for conparison
sequent i al 9eDRITAt adesife@CIF BECOMiPIturtdle garmd if otaed i oh R R®Fbari son
of one or pluyrality parts. The retrievin uni t. 510 determ nes whether a
portion cowggﬁgﬁﬁﬁ?&t TSRS A pleﬂ'tgcrb‘? TR FAIGD T etf‘? on for
conpar i Son 5ieHtS orf! dHY ddhddies ddIRGS 1 QUIBHA Ofhd Qin COMRES I@p. AL Lhe
time of retrieval of the corresponding .portion, a portion In any of the

i mage i nf og@ldren & Yar it oM insE0l ANdE qardonpdmirga | an dato rddpes | wOth do
not have 38 to be conpletely matched. For exanple, it is sufficient to
det er mi ne &heokdeshefdidarap@t itdre virage Hafpymateion dmoderpamni son a

portion of a predetermned ratig or larger out of elenents of the part
i nf or mat.i oft >or PEBHpIPLPESAYINE5 YD tRacogni zi ng Unit The recogni zi ng unit

520 recogni zes a iy @?B‘E”%@%if%% LWRit"80MRe8 1 Al TR ¥y dflbea.
conpari son as an 0Dje

The part specifying unit 500 specifies parts
corresponding to an image of an object by usiﬂg the part
‘information for comparison and image information for

- comparison having data of the same kind.

For this purpose, the part specifying unit 500 has a
refrieving unit 510, a recognizing unit 520, a specifying
unit 530 and a settiing,unit 540.

In the embodiment, each object image is not clipped
from an input image and is not collated with a part.

(5-1) Retrieving Unit

The retrieving unit 510 retrieves a corresponding
portion which corresponds to the part information for
comparison froh the image information for comparison
sequentially with respect to one or plural part information
for comparison of one or plurality parts. The retrieving
‘unit 510 determines whether a portion corresponding to at
least a part of the part information for comparison exists
or not in the image information for comparison.

| At the time of retrieval of the corresponding
portion, a portion in any of the image information for

comparison and part information for comparison do not have



imge. In such a manner, wi thout clipping an inmage of the object from an

i nput inmage, the area of the object inage in the input inmage can be
defined. In the case of perform ng a process of retrieving another part
after any part in the inage information3X®r conparison is recognized as an
i mage of the object, it is sufficient to search the remaining portion of
the conparison image. (5-3) Specifying Unit The specifying unit 530

speci fies. 3 Pad NIk NE mPERed N FIRLd QI 0L, CONPAE | SOPF fS1dnPAES
corresponding to the object’'s inage, and obtains the identification code

(1D and addtidmtinela acafrddpopding fpentide dhtababe BOBLiBy the
operation, the image information of the .object is converted to data of the
part. Ther efcdmeidas widd] ectpgrwier 95 2 herefpeerminegd Ratipe@6gARESGTLY a

h bei but b t ticall ized by_th : -
Sett1ing U Frfe SRHAT, i 116 4tR ot CFHVHBECLRS. £OE PPORAGE P

specified rt, oy it f. the recogni zed object's - i mage. Further,
the settli 85 u2 it R%%S&g@@?é&lﬁo@ggtt he placenent direction of the part in

the determ ned poghlel eRcodpilZiGiagiix 20 heedtdmi Hds theceprpapos@ingar t

information 39 corresponding to the object image. Depth information in the
position i peartneitni drheofindge bfewnatsombfar nedmpsrifon egampl ebjecpar al | ax
anount of a stereo image. Also in the case that an inmage is not_a__ stereo

i mage, by SP@dSyi A§ FECHs 3 MRENH aff Ve PHsi THIRANY 2P 2R o?f obf&ct s
gﬁgcgg ggt %Ibr}j%%tasfraon[t ea'lan|:iEnpr rixﬁé&‘é*?' @hei Qrégeogaﬁﬁe\'\’ggrjgc@ Eﬁ\glg% ii?l
the-input image can be defined.

. In the case of performing a process of retrieving
another part after ahy part in the image information for
comparison is regognized as an image of the object, it is
sufficient to search the remaining portion of the
comparison image.

(5-3) Specifying Unit

The specifying unit 530 specifies. a part having the
part information for comparison as a part corresponding to
the object’'s image, and obtains the identification code
(ID) and attribute data of the part from the database 300.

By the operation, the image information of the
object is converted to data of the part. Therefore, the
object ("what is.the object”) is not recognized by a human
being but can be automatically recogniZed by the computer.
(5-4) Settling Unit '

The settling unit 540 determines the position of the
Qpecified part by the positioh of the recognized object's
image. Further, the settling unit 540 determines the
placement direction of the part in the determined position

on the basis of the data of the comparison part information



a horizontal floor and the floor, the table, and a glass placed on the
tabl e are recogni zed, each of a floor as a part, a table as a part, and a
glass as a part has three- dinensional shape data. Consequently, even in
the case where there is no parallax, th&positional relations anong .the
floor as a part, the table as a part, and the glass as a part can be
narrowed down. For exanple, fromthe existence of gravity and rationa

assunpti on ddwetesphond dhletoatlegbbgacloinagef.l oat in the air, the
positional relations of the parts can be narrowed down to their horizontal
pl ane. Wthin thd®eamsrigeioformast hon | zontla¢ pdéaheiom pofoimationant thamge
mat chi ng any of the parts can be retrieved. Wen there is a match, the
part is speRieel. iFupbhainegyasexEeht PHgMBAEKWAr BAEGLLBKaBMBH Er Bf Bhe
size and direction, .o -three-dinensionaé e of the.spec{féed part,

f th h
t hr ee- di mersyoha? HB2 ‘f’; oSt ¥ thetSb aés%nah%f g%% ca’bet® obt ai hed.  The

| nformati Orgféré&?irﬂég&?nsptsgée%&iﬁa ghraspakhe k81HEYak! yosnehydad in
data of the part information for tconparison. For exanple, In the case of

gener at i ng #deat P& t of N1 &@t E omayobecobpalhednabawi pgstive- di nensi ona
shape data obtained by two-dinensionally projecting three- dinensional
shape data of -a pdrars ae¥pmpket Ihiretish Theracd tapdbrrisonliord wrs

information of the projection directio Con uen , on_the basis of the
|t or mat | o ot TR ER b, ELoP By Bhe BROSE -1 RBSpLAP ont BRAat: BYSFE,
conpari son | o} ondin Whjch, Lsfaund, cenent
dipgction 3¥ﬂ%%%£g%¢PE%%nEégﬁgegg%n?%ggéh%ﬁghée??ﬁpngyu%iFiggﬁgégf?nal

det er mi nat iy N Notab DO ¥st Aepapsi thnaak giaest agnaophatnadsf enpeehe

obj ect but _

dimensional shape data. Consequently, even in_the case
where there is no parallax, the positional relations among
.the floor as a part, thé table as a part, énd the glass as

. a part'can be narrowed down. For example, from the
existence of gravity and ratipnal assumption that the table
and glass do not float in the air, the positional relations
of the parts can be narrowed down to their horizontal plane.
Within the range of the horizontal plane, a portion in an

| image matching any of tﬁe parts can be retrieved. When
there is a match, the part is specified. Further, by
executing backward calculation from the size and direction
of the three-dimensional shape of the specified part,
three-dimensional positions of the table and glass can be
obtained.

The information of the placement direction of a part
is usually included in data of the part information for
comparison. For example, in fhe case of generating_the
part information for comparison having-two-dimensional
shape data obtained by two-dimensionally projecting three-

dimensional shape data of a part, the part information for



al so, as necessary, information regarding the five senses

specified wth respect to a plurality of different object
case, since the objects have different position coordinates

such as the
shape, color, sound, snell, and hardness prelimmnarily given as attribute
data to a part and, further, information created by a human bei ng such as
the date of manufacture. There is a cas¥ such that the sane part is

i mages.
, they

In this
can be

separ at ed fcampaacdowt tecludde isformatgoundf B49 pddiecteoni dirzestwbnch
are different from each other as the identification codes of specified

parts. Thuiongemuemt kit sof ofhehpafils hef skive PFermatiprcpfi B can

be

i ndividual |y recogni zed, As_a nethod: of describin he identifier..an
arbi trary RGP TaroBe ot RoTe clibiiptat fn ' £FE et 1fEn
charact er Q¢ AUNDer DBYr-be,888edyt Sathenench 0§ ABuhdenthéi sahéonenede.
(5-4-1) Trace n 1 nput 1 nmages are continuously input as video
the positi animedcthen seFetiodj patt i samopé i deroershinedi spl aced. Because of
this, in frames of the continuous input imges, the object within a
predet er mi ned deviThte et tladmge weit makas)ddmalaldet eqmeidiaten £0 it sanme

art. In 41 this case, once the, toi jfied. i f
guf ficient Ct‘blible?rf%rlh?%hﬂyo%ajs e‘?’tf‘%b"‘lﬁ)’? o‘g‘g’g%i%‘l?‘lgt %Iﬁg%?ﬂlg‘?

rape, |1

opiarks

mages,

gu%ﬁat

is, wthout ngj i tifl [ on. il e tedly
updat | ng t o001 MeCFstAED, LhEOHARLER Seotatngihhe BhVOPoEREES S Y i
be traced. sy&l LHtond sRape Th€o Dot Pusobid ! SROL DUt Prd Shahenédentification

code
preliminarily given as attribute data to a part

and,

 further, information created by a human being such as the

date of manufacture.

There is a case such that the same part is specified

with respect to a plurality of different object
this case, since the objects have different posi

coordinates, they can be separated from each oth

images.

tion

In

er. The

settling unit 540 adds identifiers which are different from

each other as the identification codes of specified parts.

Thus, the objects for which the same part is specified can

be individually recognized.

As a method of describing the identifier,

an

arbitrary suitable method can be used. For example, an

alphabetical character or a number may be added to the end

of an identification code.

(5-4-1) Trace

When input images are continuously input as video

images, the positibn of the same object is continuously

displaced. Because of this, in frames of the continuous

input images, the object within a predetermined deviation

range can be sequentially specified as the same

part.

In



and at least a part of the attribute data of the specified part as a
result of the recognizing process, specifying process, and settling
process on the object's imge. The output unit 600 nay reconstruct a
plurality of parts and spatial placenedAfl of the parts as an i nmage seen
froma viewpoint in an. arbitrary position and display the resultant. In
this case, a plurality of objects and the placenent relation of them can
be reproduggdsasagel! ageserhe pahrat iien splecirdal ®dinadies orahde basis of the
attribute data of corresponding parts. By the above, conputer graphics
(CG in whsolifibéestate perifeain opdge a setdflligg quroazas ben edse |gther
generated. The output unit 600 can output not only CG but also information
such as sofiramgsd theatlata- onﬁhﬂﬁFaEPEF@ln9n§Pﬁdé§ePﬁHﬁ%?@%ﬁﬂqlﬁﬂﬁ@ dat a

of a part as neces arts_an el I relatjon ar e. det erm ned
by the se?%anBaﬁﬁ %Bﬁ Fh§eB§§%§dg uﬁ% R RIG 4t fh?he
speci fied part 69%9@85&%&16@ @nagdedt,0 ttﬂae ob%fécfﬂ il whatar gk t he
resultant Ts out put. described above, according to the enbodi nent, the

obj ect can(be qmmu@mte@niﬂ the part to which the attribute data is given
and the resultant can be output. As a result, when data is included in.
attribute data pr%hén®napﬂtyugiVeﬁoﬂzoutEutﬁet@&e@ﬁﬁmédféaﬁﬂiOQVéNN¥he dat a

e snapeti el B BT BN e SR
5 5 o ADE  ESg W EAR 970
of the 0bb9§be‘s§ ShABl ¥et®2odq p@@c@sts Insahe WSS’ s’:lfJIn&[ge |
The output unit 600 may reconstruct a plurallty of
parts and spatial placement of the parts as an image seen
-from a viewpoint in an arbitrary position and display the
resultant. Iﬁ-this case, a plurality of objects and the
placement relation of them can be reproduced as a placement
relation of modeled parts on the basis of the attribute |
data of corresponding parté. By the above, computer
graphics (CG) in which the state of real space is reflected
can be easily generated.
| The output unit 600 can output not only CG but also
informatién such as sound and the data of manufacture
included in the attribute data of a part as necessary.
Parts and their placement relation are determined by
the settling unit on the basis of the identification code
of the specified part and position data added to the
attribute data and the resultant is output.
As described above,.éccording to the embodiment, the
object can be converted to the part to which the attribute
data is given and the resultant can be output. As a result,

when data is included in attribute data preliminarily given



the parts are specified can be perforned by replacing parts wth the parts
whose attribute data is registered. Thus, nore advanced inmage recognition
and i mage understanding can be realized. As a result, the possibility of
appl-ying the invention as a basic techfi‘que of the information processing
techni que such as artificial intelligence to various aspects is expected.
2. Exanpl e of Process An exanple of recognizing furniture or the like in a
room showntbn theGspatiiiidd v be aescritbediatd Gs Sfoshbmcaudéat eEnvwhere a

. desk 31, a chair 32, a fire extinguisher 33, and a dust box 34 as objects
are pl acednpntaimega. (the Abata stan ove Putppt ifdgesamsie . the furniture

and so on shown in FIG HA is photographfd by the sterep cgnera as the
i nput uni t 268 8F SpETK atIHRRTFHayeLt nt ﬁ]faa%é.w%}%l? o i mages 40a

and 40b ob&gifgg%aq}%ns%%@d&% aBaldh 2 hofﬁit%ﬁediégrﬁ’@tigﬁﬁgérma

and 40b, an i nmage an i mage e chair, an 1nage 43 of

the fire ext itﬁQUii%gﬁb b ancdnmge dlsofoitiputiuss dorrabetei dstaded with
parallax. 43 In FI 5B, in order to enphasize that the input image is

i mage data, the iFragehél,obyt peddsiyiarg partd.i kot andey Hate hiame faf
conveni ence. (2) Ceneration of Image Information for Conparison_Next, the
stereo | ma§he40RIGCHAGE iSSLMRAY feERPR B2 eh Py @l Fy ProEeseshyather

2 for  coRpér PEGHe Feam R LR 438 ‘687 dot Kot nagnef ot et FEREa pePtETs) "
' with the parts whose attribute data is registered. Thus, -
more advanced image recognition and image understanding can
be realized. As a resuit, the possibility of applying the
invention as a basic technique of the information
éroces#ing technique such as artificial intelligence to

various aspects is expected.

2. Example of Process

An example of recognizing furniture or the like in a
room shown in FIG. SA will now be described. -

FIG. 5A show a state where a desk 31, a chair 32, a
fire extinguisher 33, and a dust box 34 as objects are
plaéed in a room.

(1) Acquisition of input image

First, the furniture and so on shown in FIG. 5A is
photographed by the stereo cameré as the input unit 100 to.
obtain an input image Iml (FIG. 6).

Stereo images 40a and 40b obtained are sho&n in FIG.
5B. In each of the stereo images 40a and 40b, an image 41
of the desk, an image 42 of the chair, an image 43 of the
fire extinguisher, and an image 44 of the dust box are

included with parallax.



In the enbodi ment, by a conventional known arbitrary suitable nethod,
outlines in an input inmage are extracted to generate the inmage information
for conparison. In the image information for conparison, the outlines of

i mges of neighboring objects are conti4suous and the i mage of each object
is not clipped. For exanple, in the exanple showmn in FIG 5B, the outline
of the desk 41 and that of the <chair 42 are continuous. The outline of the

fire extingui sherpd3rand sghatin0bldae deSkrR®asd4eattadl $8e GRpitNUOUS. (3)
Generation of Part Information for Conmparison In the conparison part

gener at i ng imade 400,ingsyes hiwtra, ithdliGady 4w flithensiayialarndeges oikai ned
by projecting a part M having three-dinensional shape data to nultiple
di recti ons h@ve Jafatuinegt &or manvenifeidfat i on M2 for conparison. FIG 7A

shows an e | & of -the part i_nformation . for. conparisqgn of a desk 51 as
a part, a ?ﬁg?rgggegst&°§apf,Imggﬁr?gfgiwgﬁgapsﬁgf MRETASBArt, and a dust
box 54 as a_ part nefkl Neuah ofekGeol A8 0a0BE BBCEs0L,RAEE B! ATl On
for conparison for each part, 1n reality, a plurality o? pl eces of part

i nformat i onnfayimpmardesy W eclgenaynaiad gl drhgdajdnedfarimyamie, 2@ part
information for conparison of the desk 51 as a part, plural pieces of part
i nformati orvo fdvemedyp ararera tebtiaiassd inf e tignt Hend i faampardrs wus
directions are generated. Al so for each of parts other. than the furniture

and the | i K&Sh&RGh HheGOPAR S timagst drimdqtorPHidPehriFad sdh i s
generated. Elther (hhe, | mage lafaniet bon f 8t GapRaLhao" Bbowh 8 rohhry
-conparison rmay be deneratée I'rs
suitable method, outlines in an input image are extracted
to generate the image information for comparisoﬁ. In the
image information for comparison, the outlineé of images of
neighboring objects are continuous_and-the image of each
object is not clipped. For example, in the ekample shown
in FIG. 5B, the outline of the desk 41 and that of the
qhair-42 are continuous. The outliné of the fire
.extinguisher 43 and that of the dust box 44 are alsd
continuous. '
(3) Generation of Part Information for Comparison

In the comparison part generating unit 400, as shown
in FIG. 6, two-dimensional images obtained by projecting a
part M1l having three-dimensional shape data to multiple
directions are generated as part information M2 for
comparison.

FIG. 7A shows an example of the part information M2
for comparison of a desk 51 as a part, a chair 52 as a part,
a fire extinguisher.SB as a part, and a dust box 54 as a
-part. Although FIG. 7A shows.one piece of part information
for comparison for each part, in reality, a plurality of

pieces of part information for comparison are generated per



The part information for conparison may be either generated in advance for
eaqh.of parts or generated each time in accordance with necessity. (4).
Specification of Part By the part specifying unit 500, parts correspondi ng
to the object inages 41 to 44 are speci#ited by using the part information
M2 for conparison and the image information In2 for conparison having the
sane kind of data. (4-1) Retrieving Process Wth reference to the

flowchart girElGFdr &¥emp péOC§§S§§rt)eiiﬁﬁbﬂﬁdthnt 6 rp @binpapa oy iofy uni t
500 will be described. First- e-retrieving unit 510 obtains a

conpari sonthpadeskr 6 theacpapar,i pARrpdr pigees afi ppuniinZ@0ngtsteap Si in
FIG 8). Subsequently, the retrieving unit 510 retrieves the corresponding
part mhl?hféﬁrﬂ@@ﬁéﬁd§°ﬂo°@ﬁél§§ﬂtbYlﬁﬁ@ﬁ%&lﬁﬁ?Iﬂ?%&n IR PERT LI from t he
| mage | nforatli r ri,son ste 2_iLn,Fl F A t he
retrleV|ngdﬁﬁ?Fgé?ﬁsdgfgrﬁfﬁg§ gthe g8 Sﬁhc8gi g%gﬁdﬁnéggg the part
| nf or Mt i 0pylp £RE £GRARALI-SORNAXHES l'l'ﬁet &@Idm% iF¥@r Mt | Qade® for 45
conpari son or not (step 8). The retrieving unit 510 repeats the
processes @hfogin@RSodl £be Sdmphairhsoespecigenersagdentially one or plural
part information for conparison of one or plural parts wuntil a

correspondi ng porElbherstheunmagetépﬁOEBatéoslﬁornCOWP@I1§PD Wrek e part
corresponds to the information, shown in FILG 5, anpn %&f | ural

pi eces of BaFt 1pfPEMA&LPrSn IR F8F‘p€6&|§é’|”1 IGY R SSRRAT Cpart,

part. The part information for comparison may be either generated
in advance for each of parts or generated each time in
accbrdance with necessity.
(4) Specification of Part

By the part specifying unit 500, parts corresponding
to tﬁe_object'images 41 to 44 are specified by using the
partlinformation M2 for'comparison and the image
information Im2 for-comparispn'having the same kind of data.
(4-1) Retrieving Process

With reference to the flowchart of FIG. 3, the
processes.performed by the part specifying unit'500 will be
despfibed. '

First, .the -retrieving unit 510 obtains a comparison
pa:t from the comparison part generating unit 400 (step Sl
in FIG. 8).

Subsequently, the retrieving unit 510 retrieves the
corresponding part which corresponds to the part
ihformation M2 for comparison from the image information
Im2 for comparison (step S2 in FIG. 8).

Further, the retrieving unit 510 determines whether
a portion corresponding to the part information M2 for

.comparison exists in the image information Im2 for



information M2 for conparison as two-di nensional shape data seen from any
of the directions corresponds to the portion of the object's inmage in the
i mge. information for conparison. Wen a corresponding portion is not
found after all of predeterm ned piecegsof the part information for
conparison of a predeterm ned part are searched, it is determ ned that
there is no corresponding part (step S7 in FIG 8), and the process is

finished. {4mghrRepAIBIZINRE RIQCRSsIVigN Hifte, qpy responding portion is
found, the recognizing unit 520 recogni zes the correspondi ng. portion

in
t he i mage i nfor methenréerieoipar uadmn 34 0amrepljatst 'the ipragesstiseptS4 in FI G
8). In such a manner, w thout individually clipping the object's inmage
from an i nptiepsi fhgéo SRe Wiitda msfspaRt Y eaquen el ¥ roneheoT riphird hage
can be defined. (4-3) Specifying Process Subsequently, the specifying unit
530 speci fP%EtalgSSF%“aﬁ&\?Pn Oth:OBB'atmist‘ﬂmor t‘?c}tﬁ] P RYHarR ¥ as a part

correspon 'Hgiioat ggf?%i)'s?%h'éﬁgﬁr&}q%t(isotnegss%gd}) |(C§té3‘%s 4Sél'hteo S1Q .in

i dentification cod ute data of the par 6 are obtalned

fromthe dgi@bagg.30fheASaapaenecakresbsndkheopitaecsnesraftibansagl to S5
are repeated until all the object's inmages of the predeterm ned portion in

the i mage shmbennmahi BAGL0oS, eowpar ithen pdnesslpariiddesd (StmprtS6 in FIG 8).
(4-4) Settling Process In the enbodinent, sinultaneously with the

speci fyi ngipFeEBasipnt Mg SOF qpaTd so daneFahad S §he part, part

information M2 for comparison as two-dimensional shape data
seen from any of the directions correspoﬁds to the portion
of the.object's image in the image. information for |
comparison.

When a corresponding portion is not found after all
of predétefmined pieces of the part information for |
comparison of a predetermined part are searched, it is
detérmined that there is no corresponding part (step'S7 in
FIG. 8), and the process is finished.

(4-2) Recognizing Process

| When the corresponding portion is found, the
recogﬁizing unit 520 recognizes the corresponding portion
in the image information for comparison as an object's
image (step S4 in FIG. 8). In such a manner, without
individually clipping the object’'s image from an input
image, the area of the object’'s image in the input image
can be defined. |
(4-3) Specifying Process

Subsequently, the specifying unit 530 specifies a
part having the part information for comparison as a part
corresponding to the object's image (step S5 in FIG. 8).

The identification code (ID) and attribute data of the part



position of the specified part is determned by the position of the
recogni zed object's inage. Further, the settling unit 540 determ nes the
direction of placenent of the part in the deternmined position on the basis
of the data of the part information fof‘%onparison corresponding to the
object's image. FIG 9 shows an exanple of position coordinate data. In
the exanple shown in FIG 9, as. position coordinate data of each part,
XYZ axes coureli obtasned fhempbhetfahabisead®0.part and XYZ- axes coordi nates
of the direction of each part. are generated. (5) Taking Inagﬁ i nformation
f

into Attribute Dathf & I9LEIherbke spdts MAMFESTTardt 1RRRE Thit? iti on
such as hue_and _shadjng of,an object's Jr . aken_.into attribute
data of a ﬁ%ﬁ?.r?%?%ﬁ%? %nbéﬁtag%_?%%u?éyggfogﬁ%ng%éaég 5? ri bute data
pecul i ar t g, e PO HBY PSrt SORDIACEhantnys PLksoFREL £38NPLL, Sound
information or Information of brightness in input information may be
repr oduced @smpdrisorndrouspatifDatia(otep hes shapescang)the |i ke of

naturally created matters, which are different fromeach other, may be
added to thé-4ltSdilangatRraiesfarts. Wth respect to a matter 47 whose

Fepl aced wi th dat Tbfhe TR - B LA RgLE FE 23 an exanpl e
Oh e Phocl Wbt A tg LEQULGL TOEH: i) a1y B codeteagh GaBerbuth ! bnbe
tree. FIG p38iciensof bRESgpedSfBed part is determined by the
position of the recognized object’'s image. Further, the
settling unit 540 determines the direction of placement of
~the part in the determined position on the basis of the
data of the part information for comparison corresponding
to the object’'s image. |
FIG. 9 shows an example of position coordinate data.
In the example sﬁown in FIG. 9, as position coordinate data
of each part, XYZ akes coordinates of the position of each
'Iparf and XYZ-axes coordinates of the direction of each part
are generated.
(5) Taking Image ihformation into Attribute Data
At the time of specifying a part, image information
such as hue and shading of an object’'s image may be taken
into attribute data of a part. Data of a part of input.
information and attribute data peculiar to the parf may be
combined and output. For example, sound information or
information of brightness in input information.may be
reproduced és it is énd output.
| Data of the shapes and the like. of naturally created
matters, which are different from each other, may be added

to the attribute data of parts. With respect to a matter



specified part. Wth respect to the bonsai in the input inmge and the
bonsai as a part, the shape of an imge 46 of a pot and that of a pot 56
of the part alnobst coincide with each other. However, the shape of an
imge 47 of the tree portion and that 7 a tree portion 57 of the part are
different fromeach other. Consequently, a tree portion 57a as a part is
generated fromthe input inmage, thereby generating a bonsai as a new part.

FI G 23C shnvset BRapBonsade@srasdupdahedspar icralsble dOdpitdridiG, Aheshows t he
parts specified in such a manner. As shown in FIG 7B, as a part
correspondahgributhedaper magnbef repéacedgyish datehefchdier detfremedvhi r 52 as
a part is specified. As a part corresponding to the portion of the inmage
43 of the FREBCextinguisher, the fire extinguisher 53 as a part is

specified. As a part -_corres ing,to_th rtion.of i.mage _41 of the
desk, the desk_gﬁié%r l%%rfopgﬂgpeg?fi%%.gﬁgggiﬁaPF r%é??@%ﬁ@n%?ﬁ& to the
portion of ;hhenhiROEm4de Ok thealsh pulaX aalthe oFUS! pRGX A 1aS v part is
specified. Wien"the i1déentification codes and positional information of the
parts 51 t@ebdravedstored, by using the 48 attribute data stored in the
dat abase 300, a display inmage 50 shown in FIG 7B can be easily

constructed. |t iBIGthe3hfshevsmrctRBatyinadet ofeat hensadred i nages 40a

‘and  40b shown in FIG 5B, As ult, t nt _of st
" or mat | GRUFBEPBPnBOL RSBl BEE - cabtbe 7P GERgo: BARRRREL( 891

Free- Vi ewngl oLy Pi 8R! BY -l NGes SR SLLe DESthECeBoHbaENEhORAL $hpRe data,
image and the bonsai as-.a part, the shape of an image 46 of
a pot and that of a pot 56 of the part almost coincide with
each other. However, the shape.of an image 47 of the tree
portion and thét of a tree portion 57 of the part are
different:from each other. Consequently, a tree portion
57a as a part is generated from the input image, thereby
generating a bonsai as a new part. FIG. 23C shows the
bonsai as an updated part.

(6) Output

FIG. 7B shows the parts specified in such a manner.

As shown in FIG. 7B, as a'part corresponding to the
portion of the image 42 of the chair, the chair 52 as a
part is specified. Asla part corresponding to the portion

" of the image 43 of the fire extinguisher, the fire

extinguisher 53 as a part is specified. As a part
corresponding.to the portion of the image 41 of the Qesk,
the desk 51 as a part is specified. As a part
corresponding to the portion of the image 44 of the dust
box, the dust box 54 as a part is specified.

When the identification codes and positional

information of the parts 51 to 54 are stored, by using the



even an input inmage is an inmage obtained only fromone direction, data of
the whol e circunference can be obtained wth respect to each of the parts
51°to 54. As a result, an inmage showing a state where the whol e group of

- parts is seen froma viewpoint differemt8 fromthat of the input inage can
be output. The placenent relation in three- dinensional space of the

obj ects can be reconstructed as the placenent relation of the parts. For
exanpl e, agtHiAWhtd) FrtL£LPNSEEACLROth&B@LL BPAse 080 b Ga 4Q8p1hbe iphagenent
relation of the group of the parts-51 to 54 seen froma side direction of
t he desk 5boOashcamparrt K6 LEB praseve eelas Aby sbomstracaedecaohtstisict ed | mage
50b of FIG -10B, the placenent relation of the group of the parts 51 to 54
seen from tthersfore MU IF IO presthtedl. tnSetbrBcEnbBaPRENt ORePBAring to

FIGS. 11 to 20, .a secon odi ment. wl| descri bed. The confjguration
of Can i nf oM ooy Sty tna AT brecaihl THARTTEAIORAE ok  cai Ty
the same ag.fhals | ISt Aok RO, Shopmebp & 161 rt
Infornatio%tfbr 6%@%%%?@%%549 Fbmever,@i% t he %econéSZR%oé%n%ﬁE? di fferent
fromthe fidedtucydodi nent, as part information for conparison, the
conparison part generating unit 400 deconposes the attribute data of a

part into H&sild eFepenVdewpolinds Digptllaynes to thereby generate the
individual basic elenments or a conposite el ement obtained by conbining a

plurality of basPénEPefBs Pafife Mot &8 ¢S IR LR 2PE ddkA el enent s
whi ch  can eQIeenE)gatnr aJ‘.%tp%CL ffrr?éBear&é nﬁytir{\g&geo@faﬁjlggegﬁfy from one

direction, data of the whole circumference can be obtained

with respect to each of the parts 51 to 54. As a result,
an image showing a state where the wholé group of parts is
seen from a viewpoint different from that of the input
image can be output.  The placement relation in three-
dimensioqai space of the objects can be reconstructed as
the placement relatioﬁ of the parts.

- For example, as shown in a reconstructed image 50a
of FIG. 10A, the placement relation of the group of the
parts 51 to 54 seen from a side direction of the desk 51 as
a part can be presented. As shown in a reconstructed image
50b of FIG. -10B, the placement relation of the group of the

parts 51 to 54 seen from the above can be also presented.

Second Embodiment

Referring to FIGS. 11 to 20, a second embodiment
will be described.

The configuration of aﬁ information converting
system in the second embodiment is basically the same as
that in the first embodiment shown in FIG. 1.

(1) Part Information for Comparison



constructing the input inmge. Exanples of the basic elenents are a line
segnent of a straight line portion, a curve portion, and a corner portion
of ‘an outline. The corner portion as a basic el enent includes a
right-angle portion and a T-shaped port4®dn of an outline. The basic

el ements may be drawn by, for exanple, vectors. Exanples of the conposite
el ement are a plane specified by a plurality of straight Iine portions and

corner portions, W] S faee, second farso@iméhe, S&iEret et Uf foma
surface of a continuous hue, and a group of I|ines at infinity as a set of

| i ne segnenttse whirdt agmbodimenet gealst patheisfinempoinh. £bir comgesisahle to
give an el enent recognition code to each of the basic el enent and
conposi t e diEePRMPHELON rRALT t JeRAEAT /PGt URAhghOPsdgesmPPEEE bhet he

el ement recognition codes. FIG 11 sho n_exanple of part information for
conparisonEHgEEHﬂU§%d£?%aHﬁ€i% %?Eﬁeh?gs ﬁ?ﬁ%clggeﬁgeﬁgnﬁPFgaFFy_shoms_a
state \Aher%me%g]'wecﬁéréw §sKrabd 2Re2iRBEYikRade699RESEdehBhes! i NE
segnents of straight Iine portions and corner portions. FIG 11B shows
part 50 i rfordreddmipod Dfe COD@REH €00b Ohinededybyonsinaati Agpoary1ibe ofmi n
basic elenments. (1-1) Elenent Extracting Filter Further, each basic el enent

i s descri bdasdhc amtermgmtient extracting filter. The el enent extracting

filter takes the form of, a two-di nensi ona trix or three- dinensional
Tty ot ch e T et Hema oA it L el el heR e kel tn t he

basi ¢ ¢l eMenln Yo TN ILa FGHTRL il 1ANBOLE! ohnbhgn o 2 Pixel
constructing the input image. Examples of the basic
elements are a line segment of a straight line portion, a
' curvé portion, and a corner portion of an outline. The
corner portion as a basic element includes.a right-éngle
portion and.a T-shaped portion of an outline. The basic
elements may be drawn by, fbr example, vectoré.

Examples of the compoéite element are a plane

_'specified by a plurality of stfaight lihe'portions and
corner portions, a curved surface, a surface of the same
texture, a surface of a continuous hue, and a group of
lines at infinity as a set of line segments which are
cohverged.to the same point.

It is desirable to give an element recognition code
to each of the basic element and composite element. As a
result, the input image is described by the elemént
recognition codes.

'FIG. 11 shows an example of part information for
comparison decomposed to basic elements. FIG. 1l1lA |
schematically shows a state where the outline of the desk
51 as a part is decomposed into line segments of straight

line portions and corner portions. FIG. 11B shows part



shape of the element. FIG 12A shows an exanple of the two-dinensional
el emrent matrix. The elenent matrix corresponds to the basic elenent of the

corner portion of an L-letter shape. "5" is given to a portion which
coincides with the shape of the basic &®knent and the points decrease step
by step like "3", "1", "-1", and "-3" as the distance fromthe L-letter

shape i ncreases. The values and distribution of the points can be
arbitraril yngeirndti dhef @ascompatisshy dbea ehedehy extracting dhiyethe the
retrieving unit retrieves, as a corresponding portion, a portion in which
the total pe@im wfsicheeJpmensthat coincide with the basic el enent or

conposite el enment of the _inage inforymation for conparison is the highest.
For exanpl &1 PG E18BedfoRX tFaGtdRd fHer’®an L- letter portion Cin the

outline in the i mge bafor Th0R,dior SAMAY S AU 3% W ud e el ement

extracting filter. etter portion accurately coi'ncides with the

basi c el engilenfdfnt &t LB g eXt T8&6E | N@H l1¥menith @ Xttt 1 RPN thaecones
"5x15=275". In contrast-, the total point of 51 the case shown in FIG 12B

IS "1Ix3+3x TRt 4Brm BYf 4 urwo ndjinoen s al) ridver =t esenthexéd f acti ng
filter on the inmage information for conparison, the portion in which the
total poi ndimensiondlgmastcivaylbavhigh jevekgh meiteris IAVRR ngPtde el ement

extracting tilégrfﬁéﬂg (Pernj sible r e at the time of the retrjgving

process caRi¥5d Wi i Ny ?L%A’”s%%rs}% HREFHT &+ e? s FOPRPS e

CrmRar oM R R EOHERLANY A 105 1ol apdit or bR Ene
shape of the element.

FIG. 12A shows an example of the two-dimensional
element matrix. The element matrix corresponds to the

. basic element of the corner portion of an L-letter shape.
5" is given to a portion which coincides with the shape of
the basic element and the points decrease step by step like
37", "1", "-1", and "-3" as the distance from the L-letter
shape increases.

The values and distribution of the points can be
arbitrarily set.

In the case of using the element'exfracting filter,
the retrieving unit retrieves, as a corresponding portion,
a portion in which the total point of the pixels that
coincide with the basic element or composite element of the
image information for comparison is the highest.

For example, FIG. 12B shows a state where an L-
letter portion C in the outline in the image information
for comparison overlaps with the element extracting filter.
When the L-letter portion accurately coincides with the

basic element of the element extracting filter, the total

point becomes "5x15=275". In contrast, the total point of



each of a straight line portion and a curve portion in the outline is

i ndi cated by a doubl e-headed arrow. FIG 13B shows a state where a car of a
simlar shape can be also retrieved by giving a permssible range to the
| engt h of each basic elenent. As the parglinfornation for conparison of the
basic elenent or conposite elenent, not only each of the above- described
line segnents of the outline but also an outer outline signal shown. in

FIG 14A ortige sthdoushéensigneic. shemnisn " Ek&+314Bsean3ke=2bso used. In the
second enbodi nent, the conparison image generating unit 200 extracts basic
el enent s of teheingté¥ meovirdt hiee | ¢kemasti pr§eackiogndiildef on ¢depari son

and generates a set of the basic el enents or conposite el enents and the

retrieving tMFFe r BRTPEHRELAN pbPT | GPMRBF +88BonliPRgPOrE1PRe 1BaSPdCli &hsnt or
conposite ef f;pf%?@ %%rEhér g%h%$€i$%gg§ﬁiggggggbggq for conparison. (2)

| mage Informaiio npari s ows an exanple of the part

information for GQMAdSONyY YRELNHIRY dYedeseleRtridsifngekerests ehean
outline or the like. FIG. 15 schematically shows a state 52 where the

outline of peohisdibhe rasge 44t asha pame, ofhshe r42rasvangaptockisise can
“extingui sher 43 as a_part, and dust box 44 as a part is deconposed to |line
segnent s of P& tWideprd - | iFS pdrdh SO R&RRFE phREPHRRtioR £9E tinme of
retrieval, in the second enbodinen t he conparison,.part nerating unit
400 1 ur t heroYIBT AT ER, SO R BT e r b S8R HoF PEo ISR REEn S Ta S apos 6

el enent of ;00 Yo@s fhaL AGhERESTT GPGHd OM A, thige Ab45ibUbEeflatia 9F @ part.

For exanple, 1n the case where the desk 51 as a part
each of a straight line portion and a curve portion in the

outline is indicated by a double-headed arrow.

FIG. 13B shows a state where a car of a similar
shape can be also retrieved by giving a permissible range
tQ the length of each_basic element.

"As the part information for comparison of the basic
élement or composite element, nbt only each of the above¥
described line segments of the outline but also an buter
outline-signal shown in FIG. 14A or a silhouette signal
shown in FIG. 14B can be also used.

In the second embodiment, the comparison image
generating unit 200 extracts basic elements of the outline
or the like as image information for comparison and
generates a set of the basic elements or composite elements,
and the retrieving unit retrieves a portion corresponding
to the basic element or composite element of a part from
the image information for comparison.

(2) Image Information for Comparison

FIG. 15 shows an example of the part information for

comparison represented by a set of basic elements of an

outline or the like. FIG. 15 schematically shows a state



i s deconposed to basic elements, as shown in FIG 16A, a conposite el enment
is generated only by basic elenents defining a top board. The conposite

el enent of the top board is defined by four corner portions and four
straight 1line portions sharing the vistad point with the corner portions.
El ement identification codes (c-1 to c-4) are given to the corner portions
and elenent identification codes (1-1 to 1-4) are given to the straight
line porti ahgerelthec iSine of evmctht of the depkboardsia paeei ferdironly by
the coupling relation of the basic elenents. Specifically, information of
t he direct#@nasdisstrarte, foink etaprgwiskerhtbasscaepantnt and énasedoand
only the order of coupling the basic elenents has neaning. In the second
embodi nent 44t RE e®dEvilRy RFIMBATLI sk rthee $REeRRPaPfsBRCAHERE shown in

FIG 15 for.a_ parti.on corresponding to fhe conposite elenent of the top
board on tpién&n%torg&sﬂnss oq‘ncfh%lb%es]f gp%ﬁo%lrr%r?\ “or conposite element. An

exanpl e of retrieytnghkheiBasi-t eleaPmRiS&1,Ca agRONHhd Rl GPosi te
el ement of the top board (corners c-1to c-4 and lines 1-1 to 1-4) from

basi c 53 ehenedinpafrdademart Gerderatilg amliti 48 Aubihép JefdYyadés,t he
outline of the image 41 of the desk anong the basic elenents of the
out | i ne shadnraFtrigformafiiqn foriaappdesor @ agmresdbhe alenentopfvect or

oL ay of ohiS, e SRR AL PR R Ll 0P bt dEc Ry LB STOR e
o or o oRSER LB BRGRRRRE Sra0 LSS SHALS, WRELRLS: 0 J0 SR 70
is decomposed to basic elements, as shown in FIG. 16A, a
composite element is generated only by basic elements
defining a top board; The composite element of the top
boardlis defined by four corner portions and four straight
line portions sharing the visual point with the corner |
portions. Element identification codes (c-1 to c-4) are
given to the corner portions and element identificatioh
codes"(l-l to 1-4) are given to the_st:éight line portions.

The compoéite element of the top board is specified
only by the coupling relation of the basic elements.
Specifically, information of the direction, distance, and
shape of each basic element is efased and only the order of
coupling the basic elements has meaning.

In the second embodiment, the retrieving unit 510
searches the comparison image shown in FIG. 15 for a
portion correséonding to the composite element of the top
board on the unit basis of the basic element or composite
element.

An example of retrieving the basic elements
corresponding to the composite element of the top board

(corners c-1 to c-4 and lines 1-1 to 1-4) from basic



corners and lines on the part side. FIG 19 shows corners and |ines having
the sanme coupling relation as that of the conposite elenent of a
transition difference anong the corners and lines on the part side
illustrated in FIG 18. Anpbng the basi @&l enents shown in FIG 16B, a
portion defined by four corners (c-03 to c-06) and four lines (1-04 to
1-07) is determned to be a correspondi ng portion. The .correspondence

rel ati on ofeldifercts NnecSriveds | ¢ n@s tomy-D0tahe Deréecitylcedncigey. ofor
exanpl e, when corners and lines of a predeterm ned ratio or higher
correspond,tlee gurlinms offthedihyge hen ohythe deskeranoed tleabgsicespondi ng
portion. Subsequently, after the corresponding%portion to the i

b
el enent or ARV Ol BMRRUBE I RRSRAER 2R F TGt £5 Whilibe @%s?g€$$@ved,

the recogni zing unjt.5 detects the _.co dengce bet we the
correspondi ng por?iltc?ri ég@t e " hasi clsetl eorrrf\reﬁféacgébrco&r;%ps@?iafye ® etrpeent out of

the characigrstd CalPrii s Obn t Hige SPARL PSLde . ARAJ LOOHNIARNS REre
correspondi ng portion as an object image. Concretely, when a portion

cor r espondidurdespdred Dogpesl deieh evetteei the ¢ommeboadndi sidesineh the
recogni zing unit-520 further detects 54 that the basic el enent or
conposi te d@amtergidrit §IG-hd tPophaswsartdaortheowagmetse afwhd i@ sdvdth i n

FIG 16B al so corresponds, and. recognjzes_the coryespondi ng portion as
t he obj ect SRfF DR et%%s%?u?%}n%p‘g’&é??i%%”ﬁ o%eg%oéurther, t he

SPoE L haonrey SHASI Bl o SO M dbaign dpaig agom e shape
the directiQrird hdeskne £ | t1& pdet & @ OUHITGE,19 shows corners
and lines having the same coupling relation as that of the
\ composite element of a transition difference among the
corners and lines on the part side illustrated.in FIG. 18.
Among the basié elements shown in FIG. 16B, a portion
defined by four corners (c-03 to c-06) and four lines'(l-04
to 1-07) is determined to be a corresponding portion,'
| The correspondence relation of the corners and.lines
ﬁay not be perfectly coincided. For examplé, when corners
and lines of a predetermined ratio or higher correspond,_a
porfion defined by them may be determined as a
corresbonding portion.

Subsequently, after the corresponding portion to the
basic element or composite element of the characteristic
portion is retrieved, the recognizing unit 520 detects the
correspondence between the corresponding portion and the
basic element or composite element out of the
characteristic portion of the same part, and recognizes the
corresponding portion as an object image. Concretely, when

a portion corresponding to the composite element of the top

board is found, the recognizing unit 520 further detects



sil houette, and hue of the part correspond to the object imge, and
specifies the part. FIG 20 schematically shows a state where only the
desk portion is specified in the input inmge. As described above, by the
basic el enents or conposite el ement ofS5the characteristic portion of the
part, ..the part can be specified by efficiently performng the
retrieving process. It is desirable to register the nethod of designating
and retri eyxhag paet basfier shkmentf o conmpasiiten eliemente sac @Rl wwrdbochprent as
sel f-specifying information into the attribute data of a part. Third
Enbodi ment bRefér ppagien PEGEhe2samadprazt ahewnr dneddédi bt aldid | be
described. The configuration of an infognation conventin%Fgf,stenlin t he

[

third enbo8PRERFPPEABasPRYl FHCPABLESRetEE CPRELSEPTHES bt ment
shown in Fgg% &PjggttEEaQECBthﬁgbgg%Qent, however, different from the
Iment;. ¢

first enbo ener parts o uman beings are 55 registered in the-

dat abase 3p9) /S§E%E§?&ﬂge@ké@§§sis obt ai ned by giving cormmon attribute
data to parts nodel e on objects in a group as attribute data of a general

part comonly nobietedeon tie spheetfyimoupnitn580i esbtases &be general parts
of human bei ngs, as shown in FIG 22A, various sil houettes are given as
attribute @dractiant A€ ther §ornboarfefitomasnensidpen off dhexdetesteqd mge 45

Of MU0 021 BAekR BAELSIRT Libd DEpd BRI 0Eps 430t BREcRBE o Yble, oo
and the chgihf 32r88tfon of the desk, confirms that the outline,
silhouette, and hue of the part correspond to the-bbject
imagé, and specifies the part. FIG. 20 schematically shows
a state where only the desk portion is specified in the
input image.
o As described abo&e, by the basic elements or . _
composite element of the characteristic pdrtion of the part,
_ the part can be specified by efficiently performing the |
retrieving process.
‘It is desirable to register the method of
designating and retrieving part information for comparison
in the second embodiment as self-specifying information

into the attribute data of a part.’

Third Embodiment.

Referring to FIGS. 21 and 22, a third embodiment
will be described.

The configuration of an information converting
system in the third embodiment is basically the same as
that of the first embodiment shown in FIG. 1.

In the second embodiment, however, different from

the first embodiment, general parts of human beings are



part can be specified in a manner simlar to the foregoing first or second
enbodi nent. After those parts are specified, as schematically shown in
FIG 21B, only the portion of the hunan%geing i mage 45 renmins as an
unspecified portion. In the third enbodinent, whether the sil houette of

the portion corresponds to any of the silhouettes of the general parts or
not is determned. For the determnation, it is preferable to use a

si | houet t e ndmimtrr ekt imcthegdatpbage. fePencht goperal s2pdaBashowh in FI G

22B. In FIG 22B, pixels in the el enent  ex cti filter are hown.
In the eIeﬁQﬂa¥£&ézRX|$¢V¥P9t§?m@?“Fﬁéﬁr% B% 8?%? togpard s, g#%?

pi xel i a forti on. yhi oh gogpsageaswmgp@esa quest & gf the 05nesal

part. gl ven S&l “hear “the siifouet fed Bsint

given to aymfdniy Mod@1id 08napREt obheaxt Beosbl. hougt tRis Thaski ndsand
position of the el'ement extracting filter in which the total point of the

pi xel s coi nEmdrgl paths td® suhApueeingel &kesbowpednf FE@G.p@2RA.on is the 56
hi ghest are obtained, thereby specifying the general part. Wien a .general
part is spe@Tias %&#h@%@§§ﬁ$y3r9 gEBABr 8FedbhFibIERat8d a0 t he general

B be el 1 orent 1 S o e frddEocrhentof LT TRG "0 &F 58 To'
26, a four Lih Doy Bpt, P{‘ﬁrhénbﬁeﬁ?ﬁécibbﬁﬁcﬁﬁ@dc%f it ahipt Ghad .
i nformation.converting systemin the fourth embodi ment is basicafly the
sanme as In this case, with respect to the desk image 41 and the
chair image 42, the desk 51 as a part and the chair 52 as a
part can be specified in a manner similar to the foregoing
first or secqﬁd-embodiment. After those parts are
Specified; as schematically shown in FIG. 21B, only the
portion of the human be;ng'image 45 remains as an
unspecified portion. |
In the third embodiment, whether the silhouette of
the portion corresponds to any of the silhouettes of the
general parts or not is determined. For the determination,
it is preferable -to use a silhouette element extracting
filter.(element operator) as shown in FIG. 22B.
- In FIG. 22B, pixels in the element extracting filter
are not shown.
In the element extracting filter of FIG. 22B, point
5" is given to a pixel in a portion which coincides with
the silhouette of the general part. Point "3" is given to
a pixel near the silhouette. Point "-1" is given to a
pixel in a portion apart from the silhouette.
The kind and position_of the element extracting
filter in which the total point of the pixels coinciding

with the silhouette of the unspecified portion is the



that in the first enbodi nent shown in FIG 1. However, in the fourth

enbodi nent, different from the first enbodinment, a plurality of input
units 100 obtain input imges ImM of the sane object photographed from
known directions which are different frPdm each other. FIG 25 L shows a
state where images of a chair 48 as an object are acquired by caneras 100a
to 100c in three directions which are different fromeach other. FIGS. 26A
to 26C shohiighpat drmgsstained nethdmebhespegiefand 00w tgedidfs]l part.
respectively. The_conparison i mage generating unit 200 generates

conpari son i mage PREGr RaGedtTiode Bt dd fReAS1¢che S G8&Ies saTape alata from
the input i t ai i [ts 100. On the other hand, the
_conpari_spnngl%ti%gtgérjlé)faalp—'leﬁrg;éji/a_b&rfﬁa ﬂ_ﬂ,cggéﬁgee érHa Izasl (% _a??%oﬁpep%]r“fledj

| nf or mat i OBy Mepetaiyithd WirdliSBYONA ARl abialdietbdy QIpISEting

t hr ee- di nensi onal shape data of a part. M into a plurality of known

di rect i ons eifiicdi eartdd ydi ffeariehited r om each ot her. The part specifying unit
500 specifies the part ML 57 for each of the inage information - InR2 for
conparison. In this case, since the sane chair image is included in all of

t he i mage i_nforpatjon for conparison, the sanme part is supposed to be
specified.k?ﬁéFg?gﬁioi%ﬂ§ﬁﬁut specifying unit 500 confirms that the chair

as apart is speciﬁ'h%qrt:%g eackrek thy k%ﬂ.@gi,iegf ggg?z\{chg@#%i%%t

conpari son. \Wen the sane~part can be speci arr-seen from
t he pl ural Wiy 10bediger@divesi.as descri bed above, the precision of
specification of a part can be inproved. As aresult, the reliability. of
recogniti on of th®hebreofiguration of an information converting

] system in the fourth embodiment is basically the same as
that in the first embodiment shown in FIG. 1.

However, in the fourth embodimenf, different from
the first embodiment, a plurality of input units 100 obtain
input images Iml of the same iject photographed from known
directibns which are_d%fferent from each othe;. FIG. 25
shows a state where images of a chair 48 as an object are
acquired by camerasllooa to 100c¢c in three directions which
are different from each other. FIGS. 26A to 26C show input
images obtained by the cameras 100a to 100c, respectively.

The comparison image generating unit 200 generates
comparison image informétion_ImZ including two-dimensional
shape data from.the input images obtained by the input
units 100.

On the other hand, the comparison part generating
unit 400 generates the comparison part information M2
having two-dimensional shape data obtained by projecting
three-dimensional shape data of a part M1 into a plurality
of known directions which are different from each other.

The part specifying unit 500 specifies the part M1



can be inproved. The input units 100a to 100c can obtain the overlap of

t hr ee-di nensi onal spaces in the acquisition range of input inmages and the
vi ewpoi nt positions of the input units on the basis of the object imges
in the input inmages of the object of whtth three-di nensional shape and
position are known, obtained fromdifferent directions. The specified and
settled part has three-di nensional shape data and three-di nensional

coor di nat e gatacafAnsequrst imagér onfotrhat obhetin2i wage colpairiednty In
phot ogr aphi ng a known object, the direction of the viewpoint for the

obj ect can bleisdeaseedsifget hbe, sahe dhadct ioadef ishdneiladedi Ain ofl 1t lod
case where the object is photographed from another direction can be al so

obt ai ned. Tﬁ%?e%%?%e %HEOGT%RbBPn °rd??@E?Fbﬁ°8ndtPﬁes@méwﬁéFﬁt1605|t|on of

each of the u in f

various diTe $3%%% g%n Qégﬁggﬁéé bgm%ar S %%ec#?geéggﬁd ?%f%%£8mnth
respect to Qe 09h§ClonFOFmEXBARE €tha@ScEAOMWNakNaFbert 26BspByihiew ¢Hoig
three markers P1 to P3 in known positions, the position OF t he canera 100b
-can be obt a¢aed atcvthdi iga98 ibbHotwatibe ImRkEps epmpsedsonA plurality of

i nput inmages are not limted to those. acquired at the sanme tinme. For
exanpl e, also in tfekddhe SHE LITader d?etfﬁée%bf%%@ BPE EBBt GRBUTFrom

el o e chrdh e s DPesRL Y b oREPeRtiGhends' SeRERIBR L Bhe Y
FhLEEthEngﬁ%n%rg@ §£322§$f§%§#£¥acgzlgﬁ 49 aaphickt BagmBadiigprbvela. the
As a result, the reliability of recognition of the object
can be improved.

The inpuf units 100a to 100c can obtain the overlap
of three-dimensional spaces in the acquisition range of
input images and the viewpoint positions of the input units
on the basis of the object images in the input images of
the object of which three-dimensional shape and-pdsition.
are'known, obtained from different directibns. The
_speCified and settled part has three-dimensional shape data
and three-dimensional coordinate data. Consequently, from
thé~object ihage obtained by photographing a known objedt,
the direction of the viewpoint for the object can be
derived. Further, the direction of the viewpoint of the
case where the object is photographed from another
direction can be also obtained. Therefore, the viewpoint
direction and the viewpoint position of each of the input
units for acquiring images of the same object from various
directions can be obtained by parts specified énd settled
with respect to the object. For example, as shown in FIG.
26B, by providing three markers Pl to P3 in kndwn positions,

the position of the camera 100b can be obtained according



First, with reference to the functional block diagramof FIG 27, the
configuration of an information converting systemof the fifth enbodi nent
wi Il be described. As shown in FIG 27, the information converting system
of the fifth enbodinent is separated inrtp a transm ssion side and a
reception, side. The information converting systemof the fifth enbodi nment
has, in addition to the configuration of the foregoing first enbodinent, a
transmtti nit . 810, a. receiving unit 820, a reception-side database
310, and aggr§88n§gFuEﬁﬁﬁfﬁﬁﬂqr%Ké%the transnitting unit 810 transmts an
identification coge s+ Eor t; tiHdg e | COIMLNI LON

| ine 830. The recgi B?ﬁggg%ﬂ:? %(?2 1?&2)613::1\/% etgqhéalrlegggﬁ %%Tzlalti on cod@%%ﬁ t he
recepti on- stdaidatabasehe3 Hamartimtent iForc akiaapleoda lang il tthduesslata are
associated wth each other and registered. The reconstructing unit 900
sear ches twberecépages- sifddhedattairsle 418 captuled efxeomadofeat pans
corresponding to the 59 identification code and outputs the, correspondi ng

attribute YRafh. arg 9&5ﬁ%§%ﬂ%ﬂ%ﬁqmtﬁﬁiqeﬂﬁﬁﬁﬁrW?&ﬂ?ﬁ%egﬂ%ﬂF???éﬁtion code
P ah- speednPYEhSr 8 Safdiee hkge TRy ortht | S ihiAg padiPobE ERHBE, o
shows an exgpRkifedf st 1d@ug structure in the reception-side database 310.
For exanpl e, when reproduction of inage with fidelity is intended,
desirably, the contents of the . reception-side database 310 are the sanme as
t hose of the database 300 on the transm ssion side. However, in the
Fifth Embodiment
| Referring to FIGS. 27 to 29, a fifth embodiment of
the invention will now be described.
| First, with reference to the functional block
diagram of FIG. 27, the configuration of an information
converting system of the fifth embodiment will be described.
As shown in FIG. 27, the information converting system of
the fifth embodiment is separated into a transmission side
" and a reception side.

The information converting system of the fifth
embodiment has, in addition to the configuration of the
foregoing first embodiment, a transmitting unit 810, a
receiving ﬁnit 820, a reception-side database 310, and a
reconstructing unit 900.

| The transmitting unit 810 transmits an
identification code output from the output unit 600 to a
communication line 830. The receiving unif 802 receives
the identification code. In the reception-side database
310, an identification code and attribute data are
associated with each other and registered. The

reconstructing unit 900 searches the reception-side

database for attribute data of a part corresponding to the



.case of the other purposes such as the case where only information such as
a placenent state of objects is desired to be transferred pronptly, the
contents of the databases do not have to be al ways the sane each other.
For exanple, for easy explanation for &6Rildren, although it is different
froman object, the object may be reproduced as a part synbolically
representing the object by animation or illustration. FIG 29 shows parts

and a recopgbhusllien tapamlcRld ind RAtGRATE WY @oiirldsipiia ndata tafi ard s of
the sane identification code in first and second part storage 400 and 410

are differ@atafrommesebhobheannPart by6tranosfdrringFte 284ntdafiespdod to
the same codes as the identification codes of the parts 51 to 54 shown in
FIG 7A resgecrfvergh ReRdyertheadmomin ofn thegimagg e mMEt#P™ O] he

parts 61 to 64 are slightly different framthose of t arts 51 to 54,
respective 9F9PSV E%&H%F&;yﬁﬁg SPegd TP eréﬁéﬁ%ﬁ%iﬁﬂﬁﬁe 7Ais a

desk havingnkgﬁggtgﬁgr%%éA%@ el glgdes. In contrast, the desk 61 as a

part shown iIn has two right and left drawers in parallel under

the top board. Ther§orpsoénbhe ahakckahplasod pretdasd thatctaket h@ chair 62
as a part are also different fromeach other. FIG 29B shows a
reconstructbd remgpt6Onefkidee dedatbsise6B1li00 64 reconstructed by addi ng

positional information. As shown in the _reconstructed i mage 60, the
pl acement rel at i BP% ®FaTRseparhencIeppoguchient RE d3agea¥ithose of the

e ek e BE9 3 PRI e Rania O ol ceongieL e e e

with reception-side database 310 are the same as those of the
database 300 on the transmission side. However, in the
case of the other purposes such as the case where only
information such as a placement state of objects is desired
to be transferred promptly, the contents of the databases
do not have to be always the same each other. For example,
for easy explanation for children, although it is different
from an object, the object may be reproduced as a part
symbolically representing the object by animation or
illustration.

FIG. 29 shows parts ahd a reconstruction example in
the case where attribute data of parts.of the same
identification code in first aﬁd second part storage 400
and 410 are different from each other. Parts 61 to 64 in
FIG. 29A correspond to the same codes as the identification
codes of the parts 51 to 54 shown in FIG. 7A, respectively.

However, as shown in FIG. 29A, the forms of the
pafts 61 to 64 are slightly different from those of the
parts 51 to 54, respectively.. For example, the desk 51 as
‘a part shown in FIG. 7A is a desk having three drawers on

both sides. 1In contrast, the desk 61 as a part shown in



reference to FIGS. 30 to 33. FIG 30 shows, in place of the input unit

100, two systens of a video canera 1 as a single viewoint canera directed
to arotating object and a video canera 3 as a multi-viewpoint canera or a
nobil e viewpoint canera whose vi ewpoi n60i s novable (tine- difference

mul ti-viewpoint canera). Both the video caneras 1 and 3 acquire inmages of
an object. The video canera 1 can conplete inmage acquisition fromthe

di rections paf; 360 when v ahi drid aless Medved ihgtdere Nafhet he

video canera 3 can obtain a three-dinensional imge online. Specifically,
a t hree-di maesitopalboarage Theafiooh] e€t thanchairobRaiased Iparac qumidr ithgt

t wo- di nensi onal i nages of the whole -circunference of the object. |nmages
obt ai ned bpft k&eyichad-r d2n@rsas Pagtd a3 eardel st ol e frefgeem rifasthat i on into
a two- dinensional image file 2 and a pseudo three-di nmensional imge file
4, respectPG 2 An image is obtained by the video canera 1 as two-

di mensi onal i nfor pREi O?ﬁ%r?ﬁbggt grl‘ég'gging%%ic%ﬁ' imia@feo.rsréatoifo'%h%p %%tass an

object. In this case, I'mensi onal space is convertéd into

t wo- di mensig@nalo @at & n st rdictid@ by e NhIBttiathal Ndfeeasonhere a
plurality of images having parallax (having different viewpoints) of an
obj ect ar easbtshioned int hiheerhorerstirordied rniffergeatin tike @ilacareride recogni zed
as a pseudo three-di nensi onal inagf of which viewpoint direction is

linited cafeBétdiong 9dd then Paté StlhdC Pt f+ St fhed by

the video _canera 3 _as three-dinensional | e directly fromthe
t hr ee- di me&o ﬁcqnﬁ%&lﬁ%te%gnlmsa aecg’oas%%é)r‘fjngfﬁq‘ecfﬁd'Ac}nbvi ng imge having

motion parall ax dpgrtRePDVEERBALUAr cBndlklte xERGA cRaWoREeRPoRRIiRlY &6 caused
by nmotion of the object is

the fifth embodiment will be described in more detail with
reference to FIGS. 30 to 33. FIG. 30 shows, in place of
.the input unit 100, two systems of a video camera 1 as a
single viewpoint caﬁera directed to a rotating object and a
video camera 3 as a multi—viewpoint camera or a mobile
'viewpoint camera whose viewpoint is movable (time—
difference multi-viewpoint camera). Beth the video cameras
1 and 3 acquire images of an object. The video camera 1
can complete image acquisition from the directions of 360°
when an object rotates once. On the other hand, the video
camera 3 can obtain a three-dimensional image online.
Specifically, a three—dimensional image of an object can be
obtained by acquiring two-dimensional imeges of the whole
circumference of the object. Images obtained by the video
‘cameras 1 and 3 are stored as image information into a two-
dimensional image file 2 and a pseudo three-dimensional
image file 4, respectively.

An image is obtained by the video camera 1 as two-
dimensional information from a three-dimensional |

information space as an object. In this case, the three-



obt ai ned and processed in a manner simlar to the above and the processed
image is stored in the image file 2 or 4. As shown in FIG 30, inage
information of the object stored in such a nanner is analyzed by an i nage
code converting apparatus 10 correspondilng to the part specifying unit
500 and, after that, converted to an information code as an ID (key) or a
code in correspondence wth the kind of the information, the nunber of

pi eces of gihenkhbaaMBkipRite and ddifrietet | snS6ICHw@Sd Bnd PE0En DSHA t @Nby Of
the object, the direction of a |line segment, color, and texture so as to

be associ atedigithlt lrecoetddinas metPpeti f iloalthe, dase iwifearenst |ponmoldiety
converting apparatus 10 has a correlation function conputing neans 11 for
anal yzi ng °& {Mapast BAVARIG RPTat ldtal (B eish dHef oaRr s viewreirte) of

i nformation_dat abase_11A, .an .optj] coordi nate. generatjin ans 12 for
generatingaBp?Eﬂﬁﬁ?c8EFdPH§Fé§%4JY£BH%ﬁi Y A zt™ Ofb@g$é%uy?18?
conputatio fwEh laty i MeTolasolUig AEAESa 1114 faeld

anal ysi s oﬁaﬁhggbggggbhgfgg't@}éiﬁgﬁﬁgﬁgional é%ggalnatéa%oﬁgg%%t%ﬁase 12A,
a 62 prepyreeEsingwppant H3 eyt iper fiay Mgl ©ed otln i e s ogEsedor o he |i ke
on an item a body, or the like as an object whose outline in inmge

i nf or mat i obhésotheri haeed .bynaralags sam beg b fainddrbybtla netdéerage, and a
correlation function conputing neans L4f(nq¥art retrieval for making

conver si on°aPEE8 effekb& SCoded oS iy BRI HERT SO EHAR atBt ai ned
fromthe n?{i‘ﬁéfta-léim%%si%ﬂglligﬂqinﬁﬁ{lﬁ&agré%%é néﬁ’rcgigiéé’@. WOARFihPe

conbi ned w he sequence code “the i lon c conveérting
appar at us ﬂﬂa?éauhognghao%a%e a1 16 afdeOnso e &ld e Sy ha ast put | i ne

.obtained by the preprocessing neans 13, the field data
image having no parallax caused by motion of the object is
obtained and processed in a manner similar to the above and
the processed image is Stored in the image file 2 or 4.

As shown in FIG. 30, image information of the object
stored in such a manner is analyzed by an image code
converting apparatus 10 corresponding to the part
specifying unit 500 and, after that, converted to an
information code as an ID (key) or a code in correspondence
with the kind of the information, the number of pieces of
the information, and the details such as a rough position
of the object, the direction of a line segment, color, and
texture so as to be associated with the details.
Specifically, the information code converting apparatus 10
has a correlation function computing means 11 for analyzing
a field for making an analysis on the basis of a field
information database 11A, an optimum coordinate generating
means 12 for generating optimum coordinates in an image by
analyzing the result of computation of the correlation
function computing.means 11 for field analysis on the basis

of a three-dimensional coordinate code database 12, a



obt ai ned by the correlation function conputing neans 11 for field

anal ysis, the optinum coordi nate data obtained by the optinmm coordinate
generating means 12, and the like as bases are converted to the sequence
code of items by the correlation functié@ conputing neans 14 for part
retrieval. In the correlation function conputing nmeans 14 for part
retrieval, the sequence code derived by the conversion is associated with

each of inbeeprbiceR sAikf aedmpardlifgr peariotsidj actcut Dibe pesogss zed and
conpared and contrasted with data regarding the object (refer to the
exanpl e A thestldkegendama itenFl @ B)dpr el Miariike asgisterrect gemesat ed,
and stored in_a three-dinensional part storage (database) 14A as a first
part stora@étﬂénesémeéﬁ@&%e%qﬁﬁﬁﬂ%ﬁ#ﬁPt#ﬁaQ%ﬁ? dPhg Bl ERtS dhd an

informati on co% (%: é’ gahgl;g cfif\i\n[}ftqhetﬁmfequeg fé)glo sfur?gple&@t ed. In

the field irRPo corre ion function conputing

means 11 feambh%lﬂgan@axﬁ S4 for WEH-OTr O £5)$) | Sof! Reifg efo@Sefsion
dat abase. For “exanpl e, at the time of making frequency anal ysis on

i mage i nfanmet isequeegay d:ld’masal‘bﬂ)bl}tamts aht ailmecbasianof ndgea olsedtned can
be made so as to recogni ze the upper and |lower sides in such a nmanner that
t he conpl i €aped thied@egmsatiloh 12 heandd elqueaid W@ﬂm%ﬂ higfkoymation
recogni zed as a |l oper or _upp si.de and a bri hter side is recognized as

an upper of°9fokér b§ Fom ¢ I Ghd- e S VYEL E%e al so recognized in
such a manner  ha,!pReSifRokRathlohh B! SURRDE i rf MRANBM] 1y o0 1S set

as a conplicated si de. al so p055| le to™d a space into
outdoor, iRHdeehg &he abiRR mlsgalmitcm,t hetehyatd diciads soexisieéng in

the .obtained by the preprocessing means 13, the field data
obtained by the correlation function computing means 11 for
field analysis, the optimum coordinate data obtained by the
optimum coordinate generating means 12, and the like as
bases are converted to the sequence code of items by the
correlation function computing means 14 for part retrieval.
In the correlation function computing means 14 for part
refrieval, the sequence code derived by the conversion is

~ associated with each of information pieces regarding
various objects to be recognized and compared and
contrasted with data regarding the object (refer to the
example A of storage data in FIG. 3) preliminarily
registered, generated, and stored in a three-dimensional
part storage (database) 14A as a first part storage to |
select data regarding the corresponding object, and an
information code to be combined with the sequence code is
genérated.
In the field information database 11A in the

correlation function computing means 11 for field analysis,

a lump of objects is classified as a database. For example,



di vi ded space., store the above as parts, and divide tinme into norning,
dayti ne, seasons, and so on. In the case where neaning, such as pl acenent
which is, inpossible fromthe viewpoint of probability or contradictory
pl acenent, is generated retrieval of theb3object and parts should be
redone. In the preprocessing neans 13, edges are obtained to extract an
outline or the like so as to recogni ze the object acquired as an inmage, a
coor di nat e systea vhinehorf meklihyatesqaenapgenanysek bheimbgects is
obt ai ned, an effective three-dinensional nmesh is generated, and a part 1is
converted tinfogestaod cegpadédg &orobkianpl ebtbynedetecanngmaghori zont a

pl ane and a vertical plane, _attention is paid to one part and azinuth
coor di nat ess@keingetarnPAeBadtheCpaft tRnESECIB LAt hR8oBPAPRafBS APWET

determ ned is.regarded as_a part S ree-dinensional . .coqrdj pates are
obt ai ned. 1%%9%&!ﬁ%tﬁuggo?dwgﬁFggmggﬁ%béﬁea_83 §§ﬁ6?8_|ﬁﬁd8089ew éﬁgto an
ort hogonal GROT £l Dak&nceYsbRpbhALRteesdhigASE 8NakcehAlLeAARY G09bdERaLE
systen), 64 and a conversion equation can be derived. As a first method of

form ng a tipmer dsi@asanaah brighgeerwhedeaipartcognibedspecahi egperhersanme
part can be determined in a different acquired i nage. Therefore, by

posi ti oni nglgeex ssideupl Thryy AL iaRG AT | SRS @2 PR algPeretesn baed
foup!ed as a ;hree;digengiong£ inaae.sAﬁ a. sﬁﬁong. nEthod, gi.noving and
urni ng t hetWi BHpdi At MBRPERethRhntlg, SLH8 42i Wit cBor GPRYEBSYyst em changes
0005 na o SRSULAE YLSHRL soLol Dsoareaps THeCal e suhen the ygei miLh
field-of the déngsssaprbetyi dehede Nspace into outdoor, indoor, air,
sea, and so on to thereby limit parts existing in the .
divided space) store the above as parts,'and divide time
into morning, daytime, seasons, and so on.
In the case where'meaning, such as placement which
is impossible from the viewpoint of probability or
contradictory placement, is generated retrieval of the '
object and parts should.be redone.
In the preprocessing means 13, edges are obtained to
extract an outline or the like so as to recognize the
object acquired as an image, a coordinate system which
facilitates arrangement of the objects is obtained, an
effective three-dimensional mesh is generated, and a part
is converted to edges and compared. For example, by
detecting a horizontal plane and a vertical plane,
attention is paid to one part and azimuth coordinates are
determined. The part whose azimuth coordinates are
determined is regarded as a part whose three-dimensional
coordinates are obtained. The azimuth coordinates can be
always mutually converfed to an brthogonal coordinate

system (three-dimensional stationary coordinate system),



the contrary, the anount of the noving and turning of the canera can be
cal cul ated fromthe novenent of a part and defornmation of the part, that
is, deformation of the azimuth coordinate system Wth respect to coupling
of images, it is not always necessary ta@ obtain the canmera position,
novenent, and rotation. As long as a part is specified, the azinuth

coordi nates are unconditionally obtained fromdeformation of the specified

part. That jhg, a€¥eRvwhen «AC raqq_dnn%g@ls bl difdgerent fromeach other, by
tracing the azinmuth coordinates of a certain part, inmges can be coupl ed

Therefore, the comsdanatiestr aashodnoforouhanagf at harazi-dimensaeerdi nat e
systemin the case where the viewpoint of the canera is noved can be
derived. .1imAagehevéenr @ ETdn camndei specdfi@d ngheeswmel o4y caarbe
retrieval, from acgg: red i rra es of the object, the anal }/czed and _recogni zed

obj ect candf&eIPEBEd d@ é’sda1 FEFENY REGEIEPS HEEES T el RETEE OFGncbiYon
conputi ng gggg%lg)i]lﬂ]g Refrltesl clzg%ﬁgl%%l So R&Ia@ég)cog %r%ast e aqjenoeratl ng neans

12, 65 preprocessin ans ohé I| mage of the

object is geﬁe%eadaaﬁacg%m%heéswat Rndalea dieRddidihl Yddqs Rarts as
data regarding the object stored in the three-dinensional part storage 14A
correspondsagohd meéhogdar byl magényo asdl ¢éatrnd ngorthes pdreiprgitardf dMen there
is no corresponding part, a simlar part can be retrieved or the object
i's nmeasur edaREELR - hltgﬁeﬁzﬁmé‘épsF@ﬁréﬁéaltéglsytséﬁéd ch@%&wéﬁ e tto I n this
case, int

&hre - di rrensmri%I %or e %4A,r' owa in FIG 2
exanpl e, 8?1 f’He Bb6j EEFPWPSLnfel gﬁﬁg 23§ a‘tabrll‘ﬁ LORBmel P ER zt\l?gl ue data
of the shapgimuth coordinate system is seen from a reproduced part
sequence, the visual field of the image can be widened. On
the contrary, -the amouﬁt of the moving and turning of the
camera can be calculated from the movement of a part and
deformation of the part, that is, deformation of the
azimuth coordihate system. |

With respect to coupling of images, it is not always
necessary to obtain the camera position, movement, and
rotation. As long as a part is specified, the azimuth
coordinates are unconditionally obtained from deformation
of the specified part. That is, even when acquired images
‘are different from each other, by tracing the azimuth
coordinates of a certain part, images can be coupled.
Therefore, the coordinate transform formula of the azimuth
coordinate system in the case where the viewpoint of the
camera is moved can be derived.

In the correlation function computing means 14 for
part retrieval, from acquired images of the object, the
analyzed and recognized object can be specified as a part
image_by fhe correlation function computing means 11 for

field analysis, optimum coordinate generating means 12,



IS set as "25694458", nunerical value data of the color is set as
"2685696", and various data of the other attributes 1is associated as
specific numerical value data. An information code called ID
(identification code) or key is specifiebas, for instance, "1001".
Simlarly, for exanple, the other various objects recognized are stored as
specific nunerical values of infornmation codes in such a manner that

"1002" is sHeedodedls Nt ;1 ANthnd 008 18k&t oredsd orend aﬂﬁ%‘gé‘_‘of The
attributes such as shape and color are simlarly converted as data of
speci fic nufke odljeval ues.cdhpammhiandgedmerafrefdkeyihofiatheregaognhged
obj ect and data regarding various attributes of the object in

cor r espondeNed igush pard s @suldatafregrr g agthndobiesnszprgdahni fhge, an

information _code _can be generated. The dat egarding the object in the
it oer il oA CRERar LA L 8 T s Eb CRETEBPPRESPRORS FBfct i on
conputing far .pard. iev : } SSi i S
provi ded agsggt%akﬁhgrg%est%onst(ﬁlﬁg&{ oaBG%AnE%eﬁﬁ?léé%g?lé?ﬁ'co e.I§Ttﬁ[gelaéldlé

cor r espondefee chetreepdnidieddiart F egag thiDat heapbj €eh Badrébeiénéar grti on
code is alnbst simlar to the correspondence between data and information
for reproduthegobhiecdbjiecmeasureal tvirtde-ti gleesi pratipaen asdoragéstered
(dat abase) 24A as a second part storage belonging to the part sequence
processi ng ABafAs"e¥ ®FLitthe reception side which will be described

eproduct i on on  atBuRPEPoRIFRar ne ke AR R B R e data
reproduci ngakhenehhesh Fed.he sasy ascddisid NTRRER Q8 oh§8aFEdLEY the obj ect
to which information for reproducing

recognized as "table-1", numerical value data of the shape

is set as “25694458", numerical value data of the color is

set as "2685696", and various data of the other attributes

is associated as specific numerical value data. An

'information code calied ID (identification code) or key is

specified as, for instance, "1001".

: Similarly;\for example, the other various objects
recognized are stored as SQecific numerical values of
information codes in such a manner that "1002" is stored
for "table-2", and "1003" is stored for "table-3". The
attributes such as shape and color are similarly converted
as data of specific numerical values. By combining the ID
(key) of the recognized object and data regarding various
attributes of the object in correspondence with the result
of analyzing and recognizing an image, an information code
can be generated.

The data regarding the object in the three-
dimensional part storage 14A belongs to the correlation
function computing means 14 for part retrieval on the

transmission side and is provided as data corresponding to



the object is input, those data are satisfied as data having al nost the
sane dat abase configuration. In the three-dinensional part storage 14A as
various image information obtained by the video canera 1 or 3 as
information inputting means, a matter a$®an expected object is nodel ed and
stored as a part. Therefore, the attributes regarding an object, for
exanpl e, physical characteristics of the object such as size,

char act er i shiecinfofrmatte coutaerdeshaffees golrraspandencger pedweeny éddesdiaftace, and
acircle, color, material, weight, symetry, surface refl|lectance, luster,
snel |, speEeparfdndsdined ctafF iand dhe NIRERR P Ridabss A1MF her, the
other variouys, .attributes such as r%ﬁarreri Cogalt val ues .i ndi ccflt.i vteorof danger or

taste, mandfZetari f§ d&e CORMRERAAT &S B S G R HT HoS T i on

rer,

condi tion §P%hr% r%h%%g@ Phd MPRIcAIE S At efndhsislatakase. The

relation w anot her y such as affinity to another part or exclusion
of anot her spathget @atelaisedn 240 tds anGidindqiirtr egarridy wdlarmeimey | stics
for recognizing 67 a body, the priority of the characteristics for

recogni zi ngo &hkogprtt lseauenge ginademnsisy maans ddatdrorthe tiecamstimer  body,
and the |ike, and the other characteristics are also _.arranged in order.
To an exi s6iA§ PRACh pdllebgnsdescribed peneiiatedrs EoLafXaRiPoudMpart s

such as bo?%gogigrseésbé}?%%rfjo%im&ggéc?nve%q.o%%rﬂle J:aerpq;ro%i% O'Bheref ore, a

part is se S$7to € recog as a part even-i S constructed by

the varioggsBapt3onl @ndie th errtd MRIENag RHd Y RAgandAhddte
correlation function conputing neans 14 for part retrieval,
reproducing the object is the same as the information
regarding the object to which information for reproducing
the object is input, those data are satisfied as data
having almost the same database configuration.
In the three-dimensional part storage 14A, as
. various image information obtained by the video camera 1 or
3 as information inputting means, a matter as an'expected
object is modeled and stored as a part. Thefefore, the
attributes regarding an object, for example, physical
charactefistics of the object such as size, characteristics
of the outer shape such as a corner, a curved surface, and
a circle, color, material, weight, symmetry, surface
reflectance, luster, smell, spectrum of sound, and life are
stored in a database. Further, the other various
attributes such as numerical values indicative of danger or
taste, manufadturing date, manufacturer, ahd object's
existing position condition such as outdoor or indoér are
also stored in a database. |
The rélation with another body such as affinity to

another part or exclusion of another part, the relation

with another body regarding characteristics for recognizing



a learning neans 15 for learning information regarding an object to which
a code is not given in the correlation function conputing neans 14 for
part retrieval can be connected.. The learning means 15 is constructed so
as to register a new object itself as & hew part and register a new
attribute of an object. In the case of information regarding an object
which is not set in a database, the |earning neans 15 converts it to an

appr oxi mat &; i g &F Mt hONpr LOSEL PSof PR LoV e PL g0 8X1 BbBNEECREARARKLI tY
and learns the ‘converting operation. A part sequence generating neans 16
for |inking asbdppt aheedthemget aritbieed | kehofré et bip eet tkaahotheae a code
is given to the inmage by the correlation function conputing means 14 for
part retri &edy amhanths zlHee t RDE obheli nEies CRAracteFLueheéeSs@aEeadF ot he
object is provided, ]n th(g Part sequence generating nmeans 16,

rast er/ vectrr BWFRLr SR T a  sequence of objects is perforned so that the

object is i nkedg\gge'él fég%%g}ncq‘rﬁt Padr idkddifr d hree-digensi gnal apart

storage 14A. 68 , he i nformation code converted by the
correl ati ony faHE]! i Piir COMPUbA TGS NBBEYS d4l Body patires et stewalingf wheexanpl e,
in the informati on codes such as the above-described "table-1", "table-2",
and "t abl e-&id endienecoreli catpbsd di Mheiriedioreand thart ilke s/t a0 i angeo of
each code are converted to IDs or keywords. That is, the direction or the

like i s addR®l TFeOpkied F@garRRTY YRR nkf i bh bF covPbFnated, PYhEPBosi ti on
along each of _the X, __Y and Z axes is given in a nunerical value such as
"12.236". ‘@Fﬁ?%ﬁl?ﬁrtﬁ%é direction of each of the axes X, Y, and Z is

al so given in’'a NyErifale AL SidE 13ha 10 R s tedyof14a, by the
correlation funcfion computing means 14 for part retrieval,
a learning means 15 for learning information regarding an
object to which a code is not given in the correlation |
funétion computing means 14 for part retrieval can be
connected. The learning méans 15 is constructed so as to
register a new object itseif as a new part and register a
new attribute of an'object. In the case of information
regarding an object which is nbt set in a database, the
learning means 15 converts it to an approximate information
code as a part having high existence probability and learns
the converting operation. |

A part sequence generating means 16 for linking an

obtained image or the like of the object each time a code
is giveﬁ to the image by the correlation function computing
means 14 for part retrieval and analyzing the coordinates
of a sequence state of the object is provided. In the part
sequence'genefating means 16, raster/vector conversion of a
sequenée of objects is performéd so that the object is
~linked with fhe ID of the part in the three-dimensional

part storage 14A.



the nunerical. values is stored as a sequence code into a

t hr ee-di nensi onal part sequence dat abase 16A. For exanple, as shown in FIG
9, 'by the coordinate database 12A in which each of the coordinate and
direction of an object in an inmage anal6&ed and recogni zed such as
"table-1", "table-2, or "table-3" is analyzed and converted to nunbers,
data are set. as a sequence code. By meking the sequence code correspond

to an informationspedersehifigr, ieaahedbjdrmddioraesdl nadeve Hisgchbyon, and
the like are conbined with data such as the sequence code indicative of

t he cont entheotoscuoelditatre-Xnacoiorni eeputyingooveansal ¢- Zor darecti on- X
direction-Y, and direction-Z and the Iike. The resultant is stored in a
coordinaterééﬁéeﬂﬁﬂabéEE'QWﬁmRﬁR%1%Prﬁ%ﬁe%“f?ﬁm@ﬁéoPn?ﬁﬁﬁﬁtﬁBﬁhcéée

converting app ratu . the, i e Lnfor f, gbt,ai ned by
the video c8fefRYe §e§Ch§'aﬁ%I'%§%Eang rec% %Bﬁga&ggl h’dat a
regarding, thpe %Qk%ﬁ%dﬂéé'“ﬁfﬁgé¥ioﬂ“rEH@'@N@'lPﬁétoﬁtQﬁaQﬁa&éAof

i dentified, g converted to an information code. The sequence state of

parts is abaeh6&odeora\ter iethertedagueIne eodecpvoras. asTitat aid N tie t hree-
di mensi onal part sequence database 16. The information code and the
sequence cddzegitéopows fdd dridkesstiss aaflded & s» pPartor Rebanding ansmitted in
a state mhere their data amount is extrenely reduced by the series of

processes. LORBATERE 1o GG e T RR b%%%r%}%ﬂgoﬁa?ﬂeOftF%ﬁsﬁlSS|on
side, for exgmpleg, ; "l‘;g érP’erOagerErﬁ%El’f‘é% g2 flle | DBGR LS ti3NsHkVLed,

on the recepti on Siade, snown 1 n yan|nforn'at|on
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inverse to the process perforned on the
also given in a numerical value such as "0.365". Each of
‘the numerical values is stored as a sequence code into a
_three-dimensional part sequence database 16A.

For example, as shown in FIG. 9, by the coordinate
database 12A in which each of the coordinate and direction
of an object in an image analyzed and recognized such as
*tableel", "table-2, or "“table-3" is analyzed and converted
to aﬁmbers} data are set_as a sequence code. By making the
sequence code correspond to an information code set for
each object, the coordinate,.direction, and the like are
combined with data such as the sequence code indicative of
the contents of coordinate—X, coordinate-Y, coordinate-2Z,
direction-X, direction-Y, and direction-Z and the like.

The resultant is stored in a coordinate code database.

In such a manner, in the information code converting
apparatus 10, the object in the image information obtained
by the video camera 1 or 3 is analyzed and recognized,
compared with data regarding. the object in the three-
dimensional part storage 14A, identified, and converted to

an information code. The sequence state of parts 1is also



transm ssion side, the information code is converted to image information
for reproducing the input object. Wiwen the information is the sane as that
regardi ng the input object converted by the informati on code converting
apparatus 10, by the second three-di nensa®nal part storage (database) 24A
almost simlar to the first three- dinensional part storage (database) 14A
of the information code converting apparatus 10, the information

reproduci n@/drpreserdd Ndo apPasghdsce0c6@8VEtbselings BALAr PRt LRA €REEeLNtO
i mge information for reproducing the object and arranges the parts in

accor dance diintdng irtna s epreticeegoercer dasabasedl 6t orfHdeinfamsat iswi on si de,
which is linked with the reproducing process, to _thereby reproduce the
i mge. Spe€adeaAnd theeseapeoraat FoRerepeodeRPipeeoaner stagedappdralas 20

h : t i ng, 24 f ti the. t itted
nf or mat | o SGRRE S AP LT RRI RFof nh 1 B EBHE YROSP ol AL AnTF HAgE"PHEE an
| mage whi ch o ISAROINERS PARLSASSOCLRLede L (e EaLOLEBL] On Code and 70

arrangi ng the 1 nmage ch reprodutes the parts I1nn accordance with the

sequence code (refylen @Hed GnfHrmas idkewaidadiadthe camH it asn the
directions, and the like sent so as to be linked with the input inmage of

parts, andthasisniles jpen ts sdguefice pxaneisi ngn neafsrRdtion apdangi ng t he.
i mage whi ch reproduces the arranged parts. The image which reproduces the
arranged p&ROELEinRg ) BTG sIS LFRPFBHLEEH onCR nblye BECERELIGR| BLECon a

di splay -28 _such as a _t vigio it ' |- mage reproduci ng neans 27
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nce e part nhas ta of the three-
reproducing/converting apparatus 20 constructed to perform

a process inverse to the process performed on the
transmission side, the information code is converted to
image information for reproducing the input object. When
the information is thelsame as that regarding the input
object converted by the information code converting
apparatus 10, by the second three-dimensional part sforage
(database) 24A almost similar ta the first three-
dimensional part storage (database) 14A of the information
code converting apparatus 10, the information
reproducing/converting apparatus 20 converts the
iﬁformation code into image information for reproducing the
object and arranges the parts in accordance with the
.sequence code transmitted from the transmission side, which
is linked with the reproducing process, to thereby
reproduce the image.

Specifically, the information reproducing/converting
apparatus 20 has a part sequence processing means 24 for
converting the transmitted information code such as the
information code regarding an image into an image which

reproduces parts associated with the information code and



di rensi onal shape, if there is a three-dinensional display, the inmage can
be di spl ayed three-dinensionally. However, the inage is generally

di spl ayed as an imge of a dinmension of_a free viewoint. The part
sequence processing means 24 inversely t®nverts a specific information
code by the second three- dinensional part storage 24A having the database
configuration al nost corresponding to the first three- dinensional part
storage 14'd&rrdhgispethéi tmagéovhachonepctodeces bheapastisbynconverting the
i mmge of the part recognized on the basis _of the data of the object in the
first three?@rPER3nePaVlphr N8t SPAYRNERACEYCt hECEBEr EPaFLER 99 uASti on

conputing ans 14 fo rt retrieval. The part _sequenc rocessi_ng, nmeans
54 bol ect's EadRbinerF <P PRAEALEAAPEn Reproutens REU B  2ERRaSRARG: no
to the originals {Hege iiﬁﬂb&hﬁitﬂfQﬁgaihgﬁtCQHEgb”SE“EhEGsEhﬁnéth%bbUtes_
such as shape and color. That is, the part sequence processing nmeans 24 is
construct edtis® part osegaonsérprcvcassingageants thefonparrahgeay ohtai ned by
the video canera 1 or 71 * 3 by the vector/raster conversion of coordinates
of the inuieaghi¢hickpreptedacenethararrapeeiepanish tTee dbiagefwhich
t hr ee- di nensi onal. coordj nat e code_dat apase 2 inking of the imge

a

A and |
whi ch reprdﬁﬁ%@%d?%%spEP?.aFﬁafﬁ?g R3S ?_%ﬁeg§§§gﬁﬁ88 €8d& as conversion
data regarflifoRALlsSEONRRGE bE LRLTE0L0r3oHRANGS <Pkl e8! QLA ag! @ L hA
-di nens p 1

in the three ronal part sequence dat abase In“the part sequence
gener ati ng f@peisidPoh rebLitds ¥i&San3imag8drproliic@ngondanse2w kB the

sequence code transmtted. in relation wmth each of the information codes,
by a three-ouipebsnemas. part sequence dat abase 26A, the coordi nates of
| Since the part has attribute data of the three-
dimensional shape, if there ié a fhree-dimensional display,
the image can be displayed three-dimensionélly. However,
the image is generally displayed as an image of a dimension
of a free viewpoinf.

The part sequence processing means 24‘inversely
converts a specific information_code by the second three-
dimensional part storage'24A having-the.database
configuration almost corresponding to the first three-

- dimensional part-stOfage 14A. The specific information
code is obtained by converting the image of the part
recognized on the basis of the data of the object in the
first three-dimensional part storage 14A by the correlation
function computing means 14 for part retrieval. The part
sequence pfocessing means 24 selects and converts an image
which reproduces the part corresponding to the original
image from the information code including the attributes
such as shape and color. That is, the part sequence
processing means 24 is constructed so as to reconstruct an

image of the input object obtained by the video camera 1 or



an i mage whi ch reproduces a specific part are set in a position along the
axes X, Y, and Z. Simlarly, the directions of the imge can be al so
arranged and reproduced as the directions of the axes X, Y, and Z. Wth
respect to the sequence in the case of TFéproducing a part, after obtaining
a stationary coordinate system for exanple, the parts are sequentially
adhered so as to be in contact with dom nant parts such as the ground
surface, wal evy stitd acectdt poasteal bonapdsdesk ofegiostréria tas ofardthe At t he
" tinme of the adhering operation, it is set so that rotation and novenent
vectors andiméﬁelwfkiédé)fr@h@é‘a@% &he gr¥éntogréheirr edithortheyidada of @ d
range, novenent ector g i ke _as vi.ewpoi n |nformat|on of . the
f W@f‘é

vi deo caner ﬁe%ﬁ PR c%’lEﬁﬂfLPFﬁa FRree € %Ay Ener & 1dtdd ed,
dth - fretqi b I
an ree g‘} toﬂﬁégg%ié?grg rol{JREESs + ?g bl %l ng screens can be al so

made possi etine angenent for reproducing the parts,

related infornati ah sUch amsdhenthahesQuenbe, coiié havwheshvewhabn WhYa and
how is also set so as to be output. Inthis 72 <case, it is suitable so

that a procesrmiingtmett ngeqeenceadsctpomedf ia pamannegmgguiiteg stime. Jgar t
wi th another part and selecting_can be tried in consideration of the
rel ation vmtcch tc*h‘fiet oltrhe‘Fh?)aFl?EeeéQF@FPﬁQOEBQdPPF6n§eq&ﬁ&C§O dagebasgr thédy , in

this case, Jranner S|m to t hree i onal_. _part rag
(dat abase) 1f4 % Rt T ?l%enggﬁgﬁ‘ngnmgorrpu?%ngrr?efaens tf4%tI%Sa g‘?’r]t

retrieval, aid 9)'5 sgh %Q:édl@iadc?@rﬁﬂg e tHeqh ERGE @&déhﬁraﬁéﬁuéﬂéd parts
related to the imge by registering, correcting, elimnating, and the |ike

can be per fior negll dyicn twieth aeaébr egdtiemhiodmgtdonedodear, nibyg aoft haree) or
an dimensional part sequence database 26A, the coordinates of
an image which reproduces a specific part are set in a
position along.the axes X, Y, and Z. Similarly, . the
directions of the image can be also:arrahged and reproduced
as the directions of the axes X, Y, and Z.

.With respect to the sequence in the case of
reproduéing a pa;t, affer obtaining a stationary coordinate
system, for-example, the parts are sequentially adhered so
as to be in contact With dominant parts such as the ground
surface, water surface, floor, wall, and desk registered as
parts. At fhe time of the adhering operation, it is set so
that rotation and movement vectors and the like of the
parts are given, the direction, visual field range,
movemeﬁt vector, and the like as viewpoint information of
the video camera 1 at the time of acquiring the object's
image are detected, and three-dimensional coupling of
images by linking screens can be also made possible.

At the time of arranggmeﬁt for reproducing the parts,
related information such as when, where, who, with whom,

what, why, and how is also set so as to be output. In this



i
experinmental ly nmethod (statistic learning). Even in the case where all of
the. information pieces regarding the input object are not converted to
codes due to insufficiency or the like of data regarding the object in
the three-di nensi onal part storage (datatkase) 14A in the information code
converting apparatus 10, when the wunconverted portion is an image, it is
sufficient to transmt the inmage information as it is. Also in such a

case, the iaRsmissSioN ADLE]1 &3k Pensedyceroxt s evB! JetbBLihg enbodi ment
.of the information converting systemaccording to the invention, an input

si gnal supplongtradict idmorofita ogpattputompansng stiselbpact edith anothagi ng
process and becones a conparison signal (input inmage) which 1is conpared
with data PéFdr dnth selrating earoppatThed ahdl Corstderathgnappateus. In

this case, it is desirable that the i t sigpal (inmage, signal

b ocesced’ FE 1AM GGt THEURDST KHECEI rEtL ThRd SroRTGRIRAEN #RE FRpu
Signal i's procepgednotl 1ogs oL hecons ap Sihnaly dhe: it put
signal is not 73 “information processed but 1§ always the part itself

obt ai ned by ngRINE GRIHEA drihl NEa£ONPESEdge OPELBEHAYe ) a1 PATin tReWhi ch a new
attribute is added, or the ID codes of the parts. The input signal and the
part have gemerdldtiondiffirerteinn diorepist ong meaphybd cbdrgpanti reesieval,
exanpl e, when the input signal is a two-dinensional inmage, the input

signal -is &t WS dafer] At RPRIRT al tREFLBRP2r¢E | 8hg part and
three-di MeRsl QM AR - SRl WL &Y Godler el e G PECRI ghal st gnal
pseudo~t'hr ée-di mensi onal ~si g y i hpu 0 e ~conpafing and
det er m ni ng3RAYALYY (RA{d &ReC fi¥d NGaMbd )performed by either a
forcedly method (forced learning of once) or an
experimentally method (statistic learning).

Even in the case where all of the information pieces
regarding the input object are not converted to codes due
to insufficiency or the like of data regarding the object
ip the three-dimensional part storage (database) 14A in the
information code converting appa:atus 10, when the
ﬁnconverted-portion is an image, it is suffiéient to
transmit the image information as it is. Also in such a
.case, the transmission amount can be reduced extremely.

In the embodiment of the information converting
system according to the invention, an input signal supplied
to information input means is subjected to an imaging
process and becomes a compafison signal (input image) which
is compared with data regarding a part in a comparing and
determining apparatus. In this éase, it is desirable that
the input signal (image signal) is processed at the highest
level of the time.

However, how much the input signal is processed, it~

does not become an output signal. The output signal is not



On the. other hand, at the tine of conmparing parts, as attributes of the
parts, the front, upper side, lower side, symetry axis, center axis, and
the like are determined in advance. \Wen the front, upper side, |ower

side, symetry axis, center axis, and thé3like can be deternined al so
from the input signal, conparison is Ilimted. in an extrenely narrow
range, so that it is effective. For displaying a coordinate system the
ground pl anefovertioal plodes.sed@ndultoniisz entvaly spltare pare: deteyig ned. A
conparison part candidate is clipped at the ground plane. For a conparison
part, tenpophitpifnednby gopecisieges Lowdhe siodparsyrgreinerExics). &syramst ry
axis, and the | | ke are determ ned. At the tinme of actual conparison, by

maki ng t he Pri‘.’fﬁt"c quQFWsﬁﬁérllbb\E@r 1si @ddegnd oy et P sadesc|afsdme t o
t hose, ‘'t he ggkgg h ggl €gtT%98§§%r%9anghge ggtlﬁav eégﬁteg%lThe parts are

not conpare hough ess S are approximre Xlgorlthm

such that saiEkarenkl aneendhien¥nde ph9secalio@aah idtiker., foeokRahfence
point is obtained, the degree of coincidence is evaluated, the 7 parts

are turned uhdnnmhed1nputh61@maecusoa mWOkdameasun@althma@egrmmaﬁlnput

coi nci dence, and_the final coincidence point is obtained. The part has, as
an attribut 819patoffasi KO- ﬂé@&ﬂ&#ﬁ@aéoﬁﬁépp§oﬁlSPé#Ba@ﬁdatméﬂﬁbﬁﬁaﬁison
priority in_, the ari.ng nd .det rnlnlng operation. Next, attributes of a
part and t hbRESGf éﬁgpﬁép BnglQPS be conpared and the relation of a set of

o o172 ool RO ST LRES, 241 LRSS B n ISR L AT 2%
a bl ock havpsguaeabhpgettianeaxanvphe, saghdmmmnakebagdinput to the
' comparing and determining apparatus (part specifying unit).
.On the other hand, at the time of comparing'parts,
as attributes of the parts, the front, upper side, lower
side, symmetry axis, center axis, and the like are
determined in advance. When the.front, upper side, lower
side, symmetry axis, benter axis, and the like can be
determined also from the input signal, comparison is
llmlted in an extremely narrow range, so that it is
effective. For displaying a coordinate system, the ground
plane, vertical plane, and horizontal plane are determined.
A comparison part candidate is clipped at the ground plane.
For a comparison part, temporary front, upper side, lower
side, symmetry axis, asymmetry axis, and the like are
determined. At the time of actual comparison, by making
the front, upper side, lower side, and symmetry axis closer
to those, the point havihg the highest coincidence is
detected. The parts are not compared thoughtlessly. The
‘parts afe approximated by an.algorithm such that similar
planes are made closer to each other, a coincidence point

is obtained, the degree of coincidence is evaluated, the



a car, or the. like). Each part can be deconposed to smaller parts (such
as hand, |eg, wheel, and bunper). The snaller parts are dealt as
attributes of the part. Further, each block having neaning is deconposed
to parts and, after that, deternined as’4 set position relation of a
plurality of blocks each having nmeani ng. As conbination of a plurality of

i ndependent parts, a new part nmay be constructed. Attributes and

recogni ti orpartos aape etgrned todt heveawiy capstivetedopabit dscae@gWnRArt,
and the part is registered as a new part. The recognition data is attribute
priority dathe degseer9fdaeincédpaceenard( phacéineilneoineddense point

ci rcunst ances, tF)ar_ameters and so on and data necessary _to recognize the

part and has® LPEFHhg AR (Bt : P2yt TPt a IREGEPAt HRRessary

to recogni t 3 p t f her..an as._a

gener al rulz%ég]‘f%fe}?%a?@ﬂ??gg {Dghggeiﬁge%gcgg%i {:?%Eﬂggﬁgh $ﬁé%?:g"gggr]ﬁnti on
data is evolneddhpe£xDesi gRgedabdrheaingngpefhesshore, history becones

i nportant data for recognition. 75 It Is not always necessary that the
conpari son si gnal Nexxtf,oratttweiwid®.ofSpepdrcadnd, tisoseeof henothert past

t hree-di nensional, only a part of the object can be eneral ly observed. In
many cases,t@ He cHRRITES ?B@sFP?oﬁéHabéﬁPnﬁfaﬁoﬁﬁérOgoHQraﬁdPéﬁW a part
of the objweicltlinsows en. . Ther ef o%e, a part of the object is conpared with a
part of the part, an .a%?%?ﬂ‘n”ﬁ% fon is made only by coincidence of the

parts. For exanpl gn SIGE ddite, PAIJrdup IdF eLedhdens! a2 p JobL eEL)  the part
can be coincided wth two-di nensional” projection of only a part of the
part (obtaideetbnpdssdratd of) grédup hoeepdiroensanaakapnr bf the parts is
alwayé a block having meaning (for ekample, a human being,
é car, or the like). Each part.can be decomposed to
smaller parts (such as hand; leg, wheel, and bumper). The
smaller parfs are dealt as attributes of the part. Furfher,
each block having meaning is decomposed to parts and, after
.that, determined as a.set position relation of a plurality
of blocks each having meaning.
As combination of a plurality of independent parts,
a new part may be constructed. Attributes and recognition
" data are given to the newly constructed part as a new part,
and the parf is registered as a new paft.

The recognition data is attribute priority data,
history data, experience (piace, time, seasons,
circumstances, parameters, and so on), and data necessary
to recognize the part and has a learning function. The
recognition data is data hecessary.to recognize the part so
as to be separated from the other and, as a general rule,
the part itself has the recognition data. The recognition
data is evolved by experience and learning. Therefore,

history becomes important data for recognition.



is conpared with a three-di nensional part of the object and, by

coi ncidence of only the parts, the part as a target can be selected. Only
a part of a two-dinensional inmage (or a pseudo three-dinensional inmge
obt ai ned by processing a two- dinensional75 nage) as an i nput inage can
beconme image information for conparison (hereinbelow also called a
"conparison signal"). Next, the attribute of a part and a coi nci dence

determ ning referengeiwi hbtnawwhesdeeekishedy Ahdthadd MnffacBari son of a
part, not only the shape but also all the attributes becone candidates to
be conparedighed ésalfpire then whelecasSpelcidd daldgye, sieiceordhe dhecthaipe and
coordi nates of a body, color, distribution characteristic, texture, and

ot her tot al thRE6r FAMEHS 105Gdnd Onlshel IPafardfhedse ehirG¢hecan kg are objects
to be conpared. e object is deconposed into rts, and a plurality of
parts are s?ﬁﬂﬁF@gggs oglﬁegf"regzgeﬁﬁnngﬂp’ Fﬁ‘éeﬁar-lt% e ghiegt ah’%)angi ng the
parts, an opbpytishgAbehs ntORHI LA Af & Yoot Gurider. the
part has a geterﬁi nat i orﬁl rneference of itsea[rgi as@ﬁ%r 0 c'lf: e&g%tri but es.
That is, eebheet parkeehas @nsvefFabke nebarenos fdle G®ij@/JH Risng the

coi ncidence of itself, thereby remarkably inproving precision. In the

i nf or mat i onceopasetdi Wg thy et @@ardcodr dihgg part t ndrésttmimvieintn obhs rdde

ki nds of functions of a  _conparator (part specifying unit) which is

desirabl e | A LKePYc58&NGR AEFFTa O Fa P Trieyar 8Pkg CrREPHSov S188€c HNSed part
are as foll ou&y £ ghybRYaRieRsibha10 GURAY SOy S14P%San be
coincidéd with two-dimensional projection of only a part of
~the part (obtained information). A three-dimensional part
is compared with a three¥dimensibnal part of the object and,
by coiﬂcidence of only fhe parts, the part as a target can
be sélécted.

‘Only a part of a two-dimensional image (or a pseudo

' threefdimensiopal image obtained by processing a two-

. dimensional image) as an inbut image can become image
information for comparison (hereinbelow, also called a
“compafison signal”).

Next, the attribute of a part and a coincidence
determining reference will now be described.

At the time of comparison of a part, not only the
shape but also all the aftributes become candidates to be
compared. For example, in the case of an image, not only
the shape and coordinates of a body, color, distribution
characteristic, texture, and other total information (sound,
smell, hardness, ahd the like) are objects to be compared.
The object 1s decomposed into parts, and a plurality of
parts are signaled as an arrangement of the parts. By re-

arranging the parts, an output signal is constructed and



B. giving priority to conparison by a distribution of hue C. giving
priority to conparison by a distribution of spatial frequency conponents
Conpari son and determ nation is made by variously conbining the above A,
B, and C. In the case of giving priority76o the functions, the follow ng
three kinds (1) to (3) of conparators can be considered. (1) In the case
of giving priority to conparison by. - shapes, it can be constructed so that

t he shape otephoidipeld. tWereh8ENStRBapattBEesanddthatm@haion
three-dinensional inmage in the part storage or the shape of an input

t hree- di nensfemehcemade idise lifthats @f partthiode-therertsimrmitasmag&ham ishe part
storage are conpared with each other, and the - coincided inmage is output as

an out put sP8RBI OLGPRRtEhNEScds SULTRER &c FRECFENTE LRy se temmimd isartdie ax
are used as_i.nput. two-di.nensiqnal ,inages, _a pseu t hr ee- di nensi onal
i mage can bgoﬁBE&PﬁgﬁefPSnﬁFﬁSR?npﬁbef%éaé§qﬁ%£%§$QXnim3ﬁf%ﬁ%%ess. In such

a manner,. sgparakigp.of an 77 object is facilitated and conparison with a
part is facilitated. Also in conparison, a three-dinensional part can be
conpared as it is,Isothdainfieteationt tonveanihg spdeemnathoextingmeby hi gh
precision. Irrespective of existence or absence of parallax in input

i mages, i npthet RsegepEndnyratipragébeobiadse @t fymcthans wife adi recti ons by

I | it f kept th , t hree-dj nensi | t i
decomposed’ PAFBSFRECT miPRFI SOGPREFENENEnCGr: 86 iRy 6 1S Wonridt d9%0 as

to be proj goLedyEWay Hheﬁﬁfiﬁgoﬁgltkyre 09 GRhACIRNG 1yl R RAR g FRLhat the
mul ti-direction tmn-gl nsi onal proj écti on ~of

are as follows.

A. giving priority to comparison by shapes

B. 'giving priority to comparison by a distribution of hue

C. giving priority to comparison by a distribution of

spafial frequency components

Comparison and determination is made by variously
combining the above A, B, and C.

In the case of giving priority to the functions, the
followihg three kinds (i) to (3) of comparators can be
considered.

(1) In the case of giving priority to compérison by.
shapes, it can be consfructed so that the shape of an input
two-dimensional image and that of a three-dimensional image
in the part storage or the shape of an input thiee-
dimensional image and that of a three-dimensional image in
the part storage are compared with each other, and the
coincided image is output as an output sighal.
@ 1n this case, when continuous images having parallax are
used as input two-dimensional imagés, a pseudo three-
dimensional image can be obtained from the input images by

an imaging process. In such a manner, separation of an



the part and inputs in the multiple directions (two di nensional inmages in
ei ght directions having differences each of 45) coincide with each other,
t hereby enabling coincidence to be determined. B Further, in the case
where there is only one two- dinensional7Tmage, it can be conpared with
two-di nensional projection of a part. Specifically, in the case of sinple
obj ects whose nunber of kinds is small, it is sufficient. By conparing the

outline of jéeopuisiragelMbbea bhaceomghFBBEHORALNOH buRe 0k a part, a
coi nci dence point of the rough outlines can be obtained in the beginning.
In this catecilieapedm Fsidd eirdewmganisaf, tdetlogd +dismeris bacdl ppatt i S
set to a degree that the characteristics of the part are not |ost. The
outline is ¢vepe agomPyredaft ¥tols) otp &pah dpberPiBAtACPRhFRB- BRnBASPONA

extrenme. The, rough out%&ne ,coincidln% Lunction i ncl udes enl argenent and
reducti on ofr&! %%ﬁ??m YsRHERNPTHCLEH8  syst em advances to a process of

obt ai ni ng { NG ..l Sl t -y it and

i octi on aPe SEEErPEen i O SrAseoTSe NG donenyes fersratact The

t hr ee- di mensipnel imagés neigput atpariinénenbaagednagdscedtaonad £oomoi nci de

with an input image. This is a nethod of generating data of a new part.

(2) In the wmakeipie gliregtpensrbyyat pledapaktysef ogmpgas drst kebtit Bé6n, in

rough shapes, distributions of hue  c onents, of _colors are B%gfgggntially
e

conparedeﬂﬁPe¥kﬁ¥ﬁn1%eﬁhf%ebﬂfﬁ?ﬁ5&8$ﬁ i BRhtelSTHPEOPROgPRRL “tH

i or ty T NELEHEH aBFRSPLEhE, D3pRRORERAERS £d) th] LURCERTS0 3 KTD:

in rough pe projected two-dimensionally, and placement of the parts
so that the multi-direction two-dimensional projection of
the part and inputs in the multiple directions (two-
dimensional images in eighf directions having differences
each of 45°) coincide with each other, thereby enabling
éoincidence to be determined. |
® Further, ih the case Qhere there is only one twé—
dimensional imége, it can be compared with two-dimensional
projection of a part. Specifically, in the case of simple
objects whose number of kinds is small, it is sufficient.
C)' By comparing the outline of an input image with a three-
dimensional outline of a part, a coincidence point of the
rough outlines can be obtained in the beginning. In this
case, the permissible deviation of the outline of each part
is set té a degree that the characteristics of the part are
not lost. The outline is given as a piurality of loci of a
point of a three-dimensional extreme. The rough outline
coinciding function includes enlargement and reduction of a
part.

Subsequently, the system advances to a process of

obtaining coincidence of planes and, simultaneously,



shapes, distributions of spatial frequencies are conpared wth each other
to obtain coincidence. In this case as well, in a manner simlar to the
above-described (b), it is extrenmely effective to natural objects. On the
other hand, in the information converting system according to the
invention, selection of a part denotes recognition of attributes of the
part. However, in the case of only a single part or a plurality of parts

which are gJ@seddod eAd edli fOcER6R QtBespesepaEatli ot of Scagonplete part in
the systemof the invention does not occur. (1) Therefore, deconposition

of all of cayjiectisiemt® ipaiésedeinéés thatthrkeoflimahbteépsatopnstiucie RE t he
object are recognized together with their nanes and attributes and,
nor eover, theadiol s it laeerd( Beducahatoids spneeinmédearithbanednplteach

part are al.readey Kk 81WH, when thceiéo\;ggol obj ectt_ i s deco Psed into rts and
each obj ect™M&I€ assddiated Ii'th r?f;e)agre[n, 53t RGPt H T the QY ShRAT -
recogni zes ch taof e j a1 \CEER i rm ned,
it neans th%’? tkllg v%ktrl%l é:%?t%eg%;f geiL\sQV}Lg{rﬁlg %131 I ndi vi%fja‘f 0 F]pjgic%é%aﬁyg}g&g

under st ood.di(sX)rilbu i grey tig ordegposilapgs | odastpbbeeiohs 86t nheund, it

means that the object cannot be recogni zed. The case in which an object
cannot be cerwprierets st dealerasafel poskerdntiajidydeahpagsdaapdse where it
i s unnecessary to recognize the object and circunstances in which the

obj ect do&® INEE L LRI R R HeeldonGe - | TTHeh 4S KELTEEE wWHere a part
o osBon R b W Sl k%R BB g BRLL L0800 2
obj ect or thg vehuRBeard sQCHPIRY ITRAGT i/ idy WHKNMpLONon by
distribufions of spatial frequency components, in rough
shapeé, distributions of spatial frequencies are compared
with each other to obtain coincidence. In this case as
well, in a manner similar to the.above—described (b)), it is
extremely effective to natural objects.

On the other hand, in the information converting
system according to the invention, selection of a part
denotes recognition of attributes of the part. However, in
the case of only a single part of a plurality of parts
which are closely related to each other, separation of a
complete part in the sysfem of the invention does not occur.
(1) Therefore, decomposition of all of objects into
parts denotes that all of matters constructing the object
are recognized together with their names and attributes and,
moreover, the whole is understood. That is, since the
attributes of each part are already known, when the whole
object is decomposed into parts and each object is
associated with each part, it means that the system
reéqgnizes each of the objects. When placement of the

parts is determined, it means that the whole object as an



obtained fromthe input inmage are displayed wthout recognizing the shape.
Furt her, by deconposing. the object into parts, general characteristics
(attributes) of each object and particularity of the object are inplanted
as new attributes to a part, and the. resultant becomes an output signal.
That is, the general characteristics of each of the parts obtained by
deconposi ng the object are included as attributes in the part. Only the

particul arifpg i dddedoBgect BeW BEt hhAvtatebat.he part to the output
signal. The enbodinment in the information converting system according to

the inventi(@) has Ifeen mascréderespéidirgpect ant objeetcasenot gbtadni ng an
i mage which reproduces an object by transmtting an information code
obt ai ned byLt cmans tiat abh¢ negéest €ABNBK| Pet TBFoandizesi-s, Thecsgakt iLbn

or the like to.a renote p|lace, receiving the infqrmti code qQn a
reception:ﬂQﬁ?QwaQnﬁ?ﬂﬁ$Ynﬁa?ﬁ%giﬁ?ofﬁgPPBﬁzg désnggaﬁ& s 8l§ﬁ8ﬁher

devi ce, angni nyersel vertin e .recei. i i ' . However,

i nformati o(r@r eiégr(filsnéeégla ?ﬁeao%tatasi%ng eObj é\(ﬁeqﬁgsq{lrg{é?%énﬁo%e‘é 0 only an

i mge. Thatrddagriiszd Oftge aSbj&E Or aAEI 6Nreamnskanecesvent &thilch thedebgedt
physical quantity, by transmtting information regarding obtained various

obj ect s as dadsomHt ienigsodese dehermanedus obj ects can be reproduced at the

destination.of transfer. For exanple, information regarding each of the
five sense$dofIyikgafieddtis@s BuGRSEr YISEits@ RATAGFRLS g slehsEd@f

taste, andchg%%%{ghﬁggs %@ngPgﬁgiﬁda'paE?rﬁggggﬁgvggyF!%EQ% g%pn In

inc!Udfng pr i'es” such”as 'ty, “weig surface reflectance of
various matdfifsS.cadd f @a gl@rgeis ABHLyagkRetaRcBeEoN® e rediogfili zle0 thR

converted. _ .
object or the volume and occupied space of an unknown body
obtained from the input image are displayed without
reqognizing the shape.

Further,-by decomposing the object into parts,
‘general characteristics (attributes) of each object and
particularity of the 6bject_are implanted as new attributes
to a part, and the resultant becomes an output signal.

That is, the general characteristics of each of the parts
obtained by decomposing:-the object are included as
attributes in fhe part. Only the particularity is added as
a new attribute of the part to the output signal.

I The embodiment in the information converting system
according to the invention has been described with respect
to the éase of obtaining an image which reproduces an
object by transmitting an information code obtained by
converting an image of the object by analysis, recognition,
or the like to a remote place, receiving the information
code on a reception side or outputting the information code
as it is to énother device, and inversely converting the

received information code. However, information regarding



FIG 32 is an explanatory di agram showi ng a nodeled algorithmin the case
of conparing and recogni zing an input imnmage regarding an object and a

dat abase regarding attributes of each of parts stored in the part storage
(first and second part storage 14A and 24A) 'in the information converting
system according to the invention. by a conparing and recognizing
apparatus (recognition engine) in the correlation function conputing neans
14 for partthd eytiemald shwysct ni kot 3DimThed expl anpy i &M Stadar i s

organi zed and shown in FIG 32. In FIG 32, the process fromthe start of
a loop of the sy&hem dfs.t s ilmnantasoninfeanatian agn the daypritedso
follows. First, an inage and its attributes are i,ngujt as, |

| nf or mat i off. 95&65‘% BIRERECE h i a Rttt £ 7Y bt 2P Fhp Yl,ngt%’é%‘glfargg%jt?%n and
riority ar t i a C
B < uat 1 of it e i TR TP G e BT o €7 e ot e

ssitied par sen St “part’ storage

14A.  On thebagisi ifs tdgjset £tidpnpeoramrshiudedal abase @stheatadhroput es

of parts is searched for The situation and the 81 <classified part shelf in
the part steaagFern Foe exxaamplegnd,nficrena tirye neyandiand exdhr idfutthe i nput
are subjected to a preprocess regarding ZKey (depth signal), hue, spatial
frequency diigter issmsegn, obrvisieal i s@nse amidhecFestRradht ?EL2¢REY Lo the
recognition engine. In otxge recogniti accordi to the result of

sear chi ng RESH r SHRA (°5tH AT 1 ,Og%‘feggjo%:%%ln%% TA t°° st¥Thy out put and
priority dglehfdial ISPt il Yon AEEREThS SpE i 1090 heg duth the

priority of the dttr , a part, selection of a recogni zi ng

al gori thm gquand t8¢awesi gnoN id pauafeder se t De @t £OCPasf Sdr BHYS NBatters,
life, danger, and taste can become a target to be converted.

FIG.'32 is an explanatory diagram showing a modeled
algorithm_in.the case of comparing and recognizing an input
image fegarding an object ahd a database regarding
attributes of each of parts stored in the part storage
(first and second part stbrage 14A and 24A) in the
information converting system according to the invention. by
a comparing and récognizing apparatus (recognition engine)
in the correlation function computing means 14 for part
retrieval shown in FIG. 30.
The explanation so far is organized and shown in FIG.

32. In FIG. 32, the process from the start of a loop of
the system of the invention to the end of the loop is as
follows. First, an image and its attributes are input as
image information. For the image input and attribute input,
the situation and priority are determined via a search
database, and a command of selecting a situation and a
classified part shelf is sent to the first part storage 14A.
On the basis of the selection command, a database of the

attributes of parts is searched for the situation and the



(conparing unit) and conpared with the input signal. A part correspondi ng
to a coincided part is output as a data, and all of parts construct a part
group. The output part group constructed by the output data of the parts
is transmitted, recorded, or displayed8h accordance with the purpose. At
this tinme, the second part storage 24A which stores a database regarding
attributes of parts simlar to the first part storage 14A is searched for
a part whi chlaasifie@rpavteskhelf espotidé ngartageorafermati on, parts are re-
arranged, and the imge information can be used, displayed, or the like on
the basis of propén déteratilex imdr e 1M3g. ipwew§d deteFhbwed resul t

data, used LEPSE e iRiPORCtET tRUBIMFAPRGUSE UCPORIARE QKPS (gPTand.
stored as ng%&%?, 'rgéégégsﬁgﬁ;gf fi@é@g@ﬁ Eig‘tr%g?kioﬁ? Sépkaeagﬁkg,

di agram show o ormat i process o e systemconfiguration
shown in 82ankl &% Bds@ntast i iMmeut nferoRéi p8cegnyeibhngngyakem In '
according to the invention. In FIG 33, in step S1, with respect to the

i mage i nf othat renogbi biordehyind, catpurdbngatei the tamsils, ofhe whole is

grasped and a situation is selected. Specifically, in the step, the
situation igeadeFRiredthrerfinetipdhk FhptRIe AR odRfRnBAP&ddRRePAFhed by
image retrieval with refe ce .to.his a . a situation
or gani 71 ng < Lhepd PRebRE BBt ofaie hEt i fat fef b R38Ry ANEY

separating St&Ps H¥a ZKeYinpet CRb ¥ EnOF wite €8Pt Probrike gEOWREOf Objects.

To be specific, in this ) : B
attributes of a part, selection of a recognizing algorithm,
and acquisition of parameters to a comparison engine
-(comparing ﬁnit) and'compared with the input éignal._ A
part corresponding to a coincided part is output as a data,
and_all of pafts construct a parf group. The output part
.group constructed by the output data of the'parts is
transmitted, recorded, or displayed in accordance with the
purposé.

At this time, the second part storage 24A which

stores a database regarding attributes bf parts similar to
the first part storage 14A is searched for a part which can
reproduce corresponding image information, parts are re-
arranged, and the image informétion can be used, displayed,
or the like on the basis of proper determination or the
like.

A newly determined result with respect to the output
part group can be properly stored as record data, used as
information for determining situation and priority, and
stored as new data into a search database.

FIG. 33 is an explanatory diagram showing a modeled

information process of the system configuration shown in



step, the whole image is roughly, three-dinensionally deconposed to a
group of objects. The inmage nay not be conpletely separated into
correspondi ng parts. For exanple, an object nay be deconposed to a | unp of
parts or a part of a large part. In sté%ZB, an image map i s generated on
the basis of a hue distribution, a spatial frequency distribution, a

point at infinity, texture, or the like. In this case, a group of objects
is decomposad:s.o 30 pnd a3 i tin ofhar easorhat ioaycoavele iagnplyettemand t he
areas of the sane quality are painted. An area snaller than a

corr espondidfFPFHing e he alrensten . Even if areas are inconplete t hey
can be used extrenel effectlvel as information of a cl

recognition. In stt@p Sonmnedt i 9(?%1(%ﬁﬁ?hF%ﬁ@@%?s?%n?ﬁ%r%ma%?
vertical, hor oZr‘Pr(gtai n %@f&éﬁ'db %Qeéu’ﬁgugeggry g?geo §Bﬁ1§g' cably.

first, elenents cons ng an ect etermne respect

to the bas k&A@ filgWratd e afnd aVﬁﬁlhﬁﬁiohl ne, sal¥erkhcal spéaeically,
horizontal line, a 83 horizontal plane, a ground plane, and the like in

the inage. inn tdteemteyn, domectifwat ionaist atleoted Gbfethe (oegeribedtas a
stationary object part in FIG 33) is made by determ ning the upper and
| ower sided &h@qﬂi§q%(%ﬁ AP Tt @ t PRl PASe sy RkELRY2Ax W tngefrsgarce

gravity. In o H§tcaSQ? om&%féégggp ggdobj%aéPaggéégggpkgﬁ?tgg S2 and

the map. gene i S e upper and®l symetry
axis, and ¥haua iQf aHd }bélft %&ﬁﬁ 18rgefletrehad. Wth reference to
e

then1 the position and posture of part can be narrowed down by the
conparing and recsgﬂpzsag1saapa@yanatlng step by ZKey indicative of
the depth of the group of objects. To be specific, in this
step, the Qhole image is roughly, three—dimensionally
decomposed to a group of objects. The image may not be
complétely separated into corresponding parts. For example;
an object may be decomposed to a lump of parts or a part of
. a large part.
| In step 3, an image map is generated on the basis of
a hué distribution, a spatial frequency distribution, a
point at infinity, texture, or the like. In this case, a
group of objects is decomposed to a plurality of areas. It
may not be complete and the areas of the same guality are
painted. An area smaller than a corresponding part can be
also used. Even if areas are incomplete, they can be used
extremely effectively as iﬁformation of a clue to
recognition.

In step S4, connection to a coordinate system part
by vertical, horizontal, and ground planes is determined.
Specifically, first, elementé constructing an object image
are determined with respect to the basic configuration of a

vertical line, a vertical plane, a horizontal line, a



In step S6, a velocity vector is detected for connection to a nobile
object. In this case, a nobile nenber is processed separately froma
stationary nmenber. The velocity vector and an accel eration vector
(including reciprocating notion) of thes3robile nmenber are. obtained. In
step S20, the other forns of the object are obtained and conpared with the
attribute of the part or given as an attribute. Further, in step S7, the

part correspenGiditdelptdd, &fgtbengreuenof obheehs aike sihuahéoimk§e .
recorded. In this case, a reconstructed three-di nensional inmage is
recorded and usednf ertepetss evdampenntiaputo iaregRtilanateptSiscta

determ nation condition is added by giving a condition to the recognition
al gorithm (Bpsarddfh@ ks fheloreByriPRiont rednt t1nsBi¢i ngS bf ia @Pgﬁati on

is sinmplified,. and candi dat.es of parts e al so. narrowed, . down. Thus, the
speed of cHYpREHIBHIBIE GG TRRRE (A TEA0hNT 1Oh T40 HRF chselt Thst ep
S9, a conpatli : Id J . t L S 0 i he
outline of a%%%;gg‘%ﬁét h g ha?%# %*{]sba%éf‘%ss%€ﬁc%rn%\g¥$gbn y ?ﬁg - speed
conput ati ogage) FromBdes Jexip ¢f dEFelte CONPRERIiN $tegash aidethéo
determ ne the details. In step S10, conparison and determ nation is nmade by
a conver gemep gemnegiadtgdripestep bat i Ure apppoacindglorehosiideSpetiontal |y,

t he convergence perturbation a‘fqﬁsr oachi ng net hod is a method of obtaining a

t

coi nci denc@YPBIEHE P X dfovi R R UHFAF R Poral PRIt PiheddtPetEton of
reduci ng aw!%h”'}%f%%eﬂ]cea ol sngequn@rye p;g#éi@foll?eé:’{\?eﬂoé%é“ Spatpyol ume of

t he obj ect ‘group an e visu vol ume
part can be narrowed down by the comparing and recognizing

apparatus.

In step S6, a velocity vector is detected for
connection to a mobile object. .In this case, a mobile
member is processed separately from a stationary ﬁeﬁber.
The velocity vector and an acceleration vector (including
reciprocating motion) of the mobile member are obtained.

In step S20, the other forms of the object are
obtained and compared with the attribute of the part or
given as an attribute.

Further, in step S7, the part corresponding relation
of the group of objects and situation is récorded. In this
case, a reconstructed three-dimensional image is recorded
and used for retrieving an input image. |

In step S8, a determination condition is added by
giving a condition to the recognition algorithm. By
feeding back the recognition result, setting of a situation
is simplified, and candidates of parts are also narrowed
down. Thus, the speed of computation of comparison and
recognition is increased.

In step 59, a comparison'condition is set. 1In this



the part. In other words, correlation is not thoughtlessly conputed for

t he whol e three-di nensi onal space which is extrenely |arge, but information
for advancing conmputation of correlation in the direction of gradually
approaching coincidence froma portiongaround the object is given. In

such a manner, the speed of the conputation can be extrenely increased. In
step Sib, an operation of the recognition engine is perforned. To be

specific, thetegs iQu i l,gorit By an
option gi veér%l%as a at t;%{}:bq{bg 1{}‘0 a parlt\ﬁa‘:"r r{go?ﬁ%émvgl&crﬁl&agrétopf%e part
is select ghrand ittt pPAdmpax idRIE I rlﬁﬂ;h-s;lﬁ”ééd IR ich can be

sel f-recogni zing function of the part itself can be obtained to performa
conpari ng awdecol Nekitngpdpeerat ron. cohaared, wilik sakhcbitberoftot he al gorithm
of conparison and recognition and the paraneters of the algorithmare
recei ved fﬂ@ﬁ@Fﬁéjﬁaﬂ@eI4¢3ﬁ%ésoase of a part haV|ng a self-recogn|2|ng

f t th | th d._f t S12,
2ot erni nati on aRBoPEERNIID: dEPEPAFAEAR FRL B EABERBE 8 par mﬁaﬁﬁﬁ?@?
sel f-recognj @o@lg,effga%taeoraorrelfaaw perdu rdeladn :ﬁi;ﬂr?r%ém r%;e dransf er

of attributes, sel’ection of part attribute prior gorithm

acquisiti or$p@fc1ﬁa.roaﬂatyer S He' @Ond eayein o e r tiuttidigion Wc@dnlqrg of the .
algorithmitself fromthe self- recognizing function are carried out. In
step Sl4, aepdod tisaian rriesﬂ@@q@éntqbéialiyiimta qoinaifencsapinftt A t he
situation organi zed shelf in Eﬁ@_ art stora e arts are sequentlally sent

in accor daff 1R glﬁﬂQ%) of a part e direction

reducing a volume AV of a discrepancy portion between the
visual volume of the object group and the visual volumé of
the part. 1In other words, correlation is not thoughtlessly
coﬁputed for the whole three-dimensional space which is
extremeiy large, but information for advancing computation
of correlation in the direction of gradually approaching
coincidence from a portion around  the object is given. In
such a manner, the speed of the computation can be
extremely increased.

: In step S11, an operation of the recognition engine
is performed. To be specific, the recognition engine has
various recognition algorithms. By an option given as an
attribute to a part, the algorithm peculiar to the part is
selected and the part is deterhined. Simultaneously, a
self-recognizing function of the part itself can be
obtained to perform a comparing and collating operation.
| That is, the selection of the algorithm of
comparison and recognition and the parameters of the
algorithm are received from the part. . In the case of a
part having a self-recognizing function, the algorithm

itself is received from the part.



In step S15, the parts are output. In step S16, the parts are
reconstructed. Further, in step S17, a situation is determned. In this
case, the position of the situation is understood from the attributes and
distribution of a plurality of parts, &fAd nornal/abnormal, danger/safe,
preferred/ unpreferred, beautiful/ugly, and the like. can be determ ned.
Finally, in step S18, an action is taken and an inmage is displayed. In

this case, by receivéitgpasigsuht getermihdationn adgerirhmatiso@dte ratigRedS17, a
proper action can be taken. Even in the case of sinply displaying the
result, thenptbpecasesodl aapghrd bavibg awt et -ceddogrdied srgn feds taeh ) -
selected Si xth Enbodi mrent Wth reference to FIGS. 34 to 36, a sixth

embodi ment  of t hE!ifvemt$bh. witrepBinasérrhed. & Rafte §F?Pﬁf€ﬁb@§'nent an

I f f
craml e, O peLogLbe . LISQLIRLL D OO UG YR e e, N 1y

descri bed. o AR5 Khil9 hehu?E1¢9Bh 8¢t p%%%ét%ﬂgs%dw anpéftermfdi
Consequently, there is a case that a vehicle other than the contract cars.

parks wit hputtper i asgosifsoneasutee kagopriententi vy Jfaridong thid heosl £ -
perm ssion, it is considered to keep watch on the parking lot so as to
prevent parﬁcﬂgnlmﬁnﬁoﬁﬂnpéﬂﬁns§r§nCﬁyrée@uéﬁdipatrolllng t he parking | ot
of contract cars_or installin noni t or, _carmer a. ver, .to pake a

guard patrol thejﬁbriﬁ $ht- of BgﬁFrBEFlBaF§ EPquﬁBﬁl Y2 SRt of B mage
al | day |opg, s PgLSOMNELoGXRRASES udte oRCSe Y dred tsHe £ NAY &l GLL Ticult

to effectively
storage, parts are sequentially sent in accordance with the

priority.

In step S15, the parts are output.

In step S16, the parts ére reconstructed.

Further, in step S17, a situation is determined. In
this case, the position of the situation is undérsfood from
-the attribﬁtes and'distribution of a plurality of parts,
and normal/abnormal, danger/safe, preferred/unpreferred,
beaﬁtiful/ugly, and the like_ban be determined.

Finally, in step S18, an action is taken and an
image is displayed. Inlthis case, by receiving a result of
situation determination in step S17, a proper action can be
taken. Even in the case of simply displaying the result,
the proper visual angle can be automatically determined and

selected.

Sixth Embodiment
With reference to FIGS. 34 to 36, a sixth embodiment
. of the invention will be described.
In the sixth embodiment, an example of using the

information converting system of the invention as a
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n converting systemw || be described. First, referring to the
bl ock diagramof FIG 34, tlesconfiguration of the information

system of the sixth enbodiment will be described. As shown
the information converting systemof the sixth enbodi nent

in

&&mrmts%maf@@r@%%amﬂn@@ae ofeBshathBg YBhicZ00Q, a part

unit 500, a database (DB) 400, an anal ysis information

diment takes the formof a nonitor-canera installed so as to see
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informatio
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to make a guard patrol the parking lot of contract cars or
mqnitor a monitor image all day loﬂg, personnel expenses
are necessaryu. It is theréfore difficult to effectively
prevent parking without permission at low cost.

In the sixth embodiment, an example of keeping watch
on the parking lot of contract cars by the information
converting system wili be described.

First, referring to the functional_block diagram of
FIG. 34, the configuration of the information convefting
system of the sixth embodiment will be described. As shown
in FIG. 34, the information converting system of the sixth
embodiment includes an input unit 100, a comparison image
generating unit 200, a part specifying unit 500, a database
(DB) 400, an analysis information generating unit 700, and
an output unit 600. |

The input unit 100 in the sixth embodiment takes the
form of a monitor camera installed so as to see the whole
parking lot of contract cars.

In the database 300, car models and shapes of
various vehicles are stored as attribute data. Further, in

the database 300, as attribute data of each block in the



itens in the attribute data of the parts. In the sixth enbodinent, the
anal ysis information generating unit 700 conpares and collates data of a
specific-itemwhich is the car nodel anong the attribute data of the
parked vehicle wth data of a specificgtemwhich is the car nodel of the
contracted vehicle in the attribute data of the parking block. The

anal ysi s infornation generating unit 700 generates analysis information

| ndi cating § 108 oPALKRA-NER! chest SchBCcaanhbaeh URA chapar o2 venicle

parked wit out rm ssion e output unit makes a report "or outputs

- war ni ng wheﬂnéh@oﬁﬂﬁéaﬁl$ehﬂ&9éna£e0ﬂegﬂ§t@aé@s parking w thout
perm ssion. Referring to the flowhart of FIG 35, the processes in the-

case of applylng1m%£|¢nmparxnbn(nmdaﬁrnﬁnexﬂtxgg wyst e ogendrapeaski ng
| ot of contract cars will be described. First, é the nonitor canera as
the input uknagaobnfgsmahhonnhige 6?m9ﬂ51§ﬁ6|énﬁéP LRg tBe oMagsst Pict cars

mmge of {1 TRRLELSE npRERBROtRs 99CE cORaThE TRBIERFICRUSFRE and &
Tk 78 par g psseephdl ek T SRS e atpRte 10 12
unit 500 resogRéEpsniiggcas Bndepadketiheepackedinehliel emage ofhehkasi s of
the attribute data in the database 300 (step S3 in FIG 35). Subsequently,
t he parklngn@@stmroﬂamer@hethéhﬁbYerﬁgognszéRgrﬁb?eGanW@§e$4°ﬁntPﬁG. 35).
In this case, gsdtgghlgféklng posi tion, the second parking block 72 is
extracted. parke . _ :
The analysis information generating unit 700
generates_analysis information of a group nf parts which
are different from éach other by combining data of specific
items in the attribute data of the parts. In the sixth
embodiment, the analysis information generating unit 700
_.compares and cnllatés data of a specific -item which is the
car model among the attribute data of the parked vehicle
with data of a specific item which is the car model of the
contracted vehicle in the attribute data of the parking
block. The analysis information generating unit 700
generates analysis information indicating whether the
. parked vehicle is the contract.vehigle or a vehicle parked
without permission.
The output unit 600 makes a report or outputs
warning when the analjsis information indicates parking
without permission.
Referring to the flowchart of FIGQ 35, the processes
in the case of applying the invention to the monitoring
system for the parking lot of contract cars will be

described.

First, by the monitor camera as the input unit 100,



Next, the part specifying unit 500 retrieves and reads the attribute data
of a contract vehicle 75 in the second parking block 72 fromthe database
300 (step S5 in .FIG 35). In this case, as the itemof "car nodel" in the
attribute data, a "wagon" 75 as a part s®%®wn in FIG 36B is read. By the

anal ysis information generating unit 700, the car nodel of the vehicle 70.
inthe imge is conpared and contrasted with that of the contract vehicle

75 registergdl ih&§&PoS6th8 Th&Le3phrkhhgt hett bEe c8htearRALA$AN 13N
contrast, the shapes and colors of the whole vehicles may be directly
conpared vobtaimed @$hehownoint AEGcaB6AD(sltepaglbenspeEci.f 3ed .fromt he
shapes of parts of the vehicle and the placenent relation of the parts.
For exanple, (1) d&d¢h- of6A mehqyes tan comade uef | figrshetochirisdchlaskahdal s,

headl i ght, fe r..daoors i ndo tail, | anps, ,and nuynber plate ar
specified fi% 2?:? ) &%)pﬁéﬁﬁ\tﬁﬂﬂ gnd; ﬂemgﬁééﬁﬁBﬁF EQI BF‘ir%ﬁ%oflnt ijg‘eparts
constructi L const t . he, t - i i I

posi ti onal .@rée %’}ﬁ gtﬁio% 4tilgl'e %r{%gn%h‘é@%%%@%%d% i %Ef?ﬁflﬁée&rggﬁ?egggi S
recogni zed iafage CRTYe ST ef @rabéy, sthencrrcnogdsh , othkhgagar spesifyihler
specified. Such a method is particularly suitable for recognizing an

obj ect whosmishdp¥ izecynizaedtibe aarobpéel ofhbbe phapedi yebasilkyon
defornmed. In the enbodinent, although the parked vehicle is the mni-truck

70, the cofttadiaSichief ethe 2herhRgbd #3tassn thet dekabese RB8Ael(§t4® not
coi nci de widh iq]acﬁcp_t h%) (" No” :

Subsequently, the parking position of the vehicle 70
is extracted (step S4 in FIG. 35). In this case, as the
parking poéition, the second parking block 72 is extracted.

Next, the part specifying unit 500 retrieves and
'reads the attribute data of a contract vehicle 75 in the
second parking block 72 from the database 300 (step S5 in
FIG. 35). In this case, as the item of "car model” in the
attribﬁte data, a "wagon” 75 as a part shown in FIG. 36B is
read. .

By the analysis information generating unit 700, thé .
‘car model of the vehicle 70 in the image is compéred and
contrasted with that of the contract vehicle 75 registered
(step S6 in FIG. 35). |

At the time of comparison and contrast, the shapes
and co;ors of the whole vehicles may be directly compared
with each other,. or the car model may be specified from the
shapes of parts of the.vehiclg and the placement relation
6f the parts.

For example, (1) each.of the parts constructing the
car such as wheeis, headlight, fender, doors, windows, tail

lamps, and number plate are specified first.



in step S7in FIG 35). In this case, the analysis information generating
unit 700 determ nes that the vehicle 70 parked in the second parking bl ock
72 parks. without perm ssion (step S9 in FIG 35). In other words, the
anal ysis information generating unit 7P newy generates anal ysis
information that "the parked vehicle parks w thout perm ssion"” on 'the
basis of the attribute data of the car nodel "mni-truck"” of the parked
vehicle 70 speci fied fSQB‘sEH@eh@%@‘ ane phecedlednti Rehiatdaina 3 te car

nodel "wagon" of the contract vehicle 75 of the second parking bl ock 72.
Subsequent parttsheadgtnictuing 600 ocatpissracoestagetedhat there is the

vehi cl e parking w thout perm ssion by, for exanple, reporting it to the
manager of the pafRilngWhen tbe Ebxecadinedsd oplaPeSditdioRdla BRAAHIR: t hat
parking wt t permssion .is iphibited, Wen e car del, of the parked
vehi cl e coiorff{;iqc%& RSt t i PR Tt g‘?etﬁ%ngbﬁf?%(:t£€%h?§i’%g?eﬁlsster ed, the
anal ysi s iy lidn fengTadi ng Bl e 00 HENGAt S5 MBI St L8 asgREi on
that "the parked vehicle is the contract ‘“vehicle" (step S8 in FIG 35). As
descri bed akovairwaaorspegitedhe sixth enbodinent, only by installing one
nmonitor canera in the parking lot, parking -w.thout. . pernm ssion in the whole

parking | ot can b&usht emaetdeld yisvagied-ulucly asuitaklkeeiee nonitoring

system cannot be realized w thout . recogni zi ng the car pdel of a_parked
Vehi cl e, ATRECHELZIMY @R (SR IREE HPATROEAAPF at® BPta ERRCPE 2RaRPHECH so

consi der ed,, However,  pay{ igggf{}ydg‘ﬁgﬂné‘d.

In the embodiment, although the parked vehicle is

the mini-trﬁck 70, the contract vehicle is the wagon 75, so
that the car models do not coincide with each other ("No”
in step $7 in FIG. 35).

In this case; the analysis information generating

‘unit 700 determines that the vehicle 70 parked in the
' second parking block 72 parks. without permission (step S9
in FiG. 35).

In other words, the analysis information generating
unit 700 newly generates analysis information that "the
parked vehicle parks without permission” on the basis of
the attribﬁte data of the car model "mini-truck” of the
parked vehicle 70 specified from the image and the
attribute data of the car model “"wagon” of the contract
vehicle 75 of the second parking block 72.

Subsequently, the output unit 600 outputs a messagde
that there is the vehicle parking without permiséidn by,
for example, reporting it to the manager of the parking lot
of contract cars or announcing a warning that parking
Without.permission is inhibited.

When the car model of the parked vehicle coincides



parking lot is large, it is difficult to read the nunber plates of al
vehi cl es parked by one or a snmall nunber of nonitor caneras. Wen not only
the car nodel but also el enents such as color of a vehicle are added as

el enments for determ nation, the determ®ati on precision can be further

i ncreased. The ground of a parking lot is generally a known flat surface
or a known gentle slope. The tires of a parked vehicle are in contact with

the flat 5u&i?ﬁeththSEeEHéecoﬁ§r§Bt'OEEE%QEtk@@iQ%EW%%Q the dihkagiiign of a
vehicle seen fromthe nonitor camera and a known flat surface, the

posi tion ofithermMebiehegensrheinht ahned700SgeaertrhtEgbadiangitisA sevent h
enbodi nrent of the invention will now be described with reference to FI GS.
37 to 39. |infbemgegent hhatbodheeparkad erbiple 4f Ghengonh&agt

information converting systemof the inyention as a register systemin a
store will ¥eh#eleri hegeP| n8ai8t L& -sdeh-as a convenience store, for

menagenent and checkoul of, FOINOMLLIES 580261 890801 Bneabipehed to each

commodity. A bar code systemo identifyrng eath commodity by reading the

bar code ate@pboghREkeUt oANG BYt oHBERCALLY BhePhayiRert bameetali nampent of
commodities is spread. In the bar code system bar codes are not

prelim naripyriathgched,t paaklingf wetohwodi peemissipackagébeofhotlige
comodi ti es. Consequently, in many cases, a bar code has to be attached to
each of conp®ekingslpf 628t Bepeausgmaticaddt wasshefcul 3RFY #R a large store

such as a %gg g£g£58tmonit0ring system cannot be realized without

recognizing the car model of a parked vehicle.
A method of verifying the"numberlplate of a vehicle
can be also considéred. However, particularly when a
pafking lot'is large, it is difficult to read fhe number
plates of all vehicles parked by one or a small number of
monitor cameras.
..When not only the car model but also elements such
as cqior of a vehicle are added as elements for
" determination, the determination precision can be further
increased.
The ground of a parking lof is generally a known
flat surface or a known gentle slope. The tires of a
parked vehiéle are in contact with the flat surface.
Therefofe, as an intersection between the direction of a
vehicle seen from the monitor caméra and a known flat

surface, the position of the vehicle can be obtained.

Seventh Embodiment
A seventh embodiment of the invention will now be
described with reference to FIGS. 37 to 39.

In the seventh embodiment, an example of using the



there is a case such that enornous efforts are required to attach bar
codes to a | arge nunber of commodities. At a checkout, conventionally, a
clerk picks up comodities one by one to pass the commodity by a fixed bar
code reader so that the bar code is rea®l1Because of this operation, a
burden is therefore applied to the arnms and |ower back of the clerk. A
handy-type bar code reader has therefore been devel oped and a way of

al | owi ng a haromesei o cchrvéeadn§yspaténngrt Brebanvendeoneades to a
commodity is spread. Also in this way, however, a clerk still has to put

the bar codeegistter dystemmbuli 4i ssovaewbylobe desthabedthe bar code is
read. Moreover, in the bar code system the object actually identified is
a bar code attachdd® o SETSMBHR 25 FHAnYenienee cHvErli t§OFtself is not
directly identified.., Because of this, it is.feared_that, en,an erroneous
ar - cotle. ARGy T8 Sherhpat (9 EREmEShhERFcyal Ba52°588 T Reous! v

i dentified Al ferdieCkOWacRNofndi LPY. AP WUr | Soadi SPlaRGe I N the seventh
enbodi nent, therefore, the information converting systemis applied as a
regi ster sywremfHngteadly cafivsdity bp idedinacthenphrbteek dtagram of
FIG .37, the configuration of the informati on converting systemof the
sevent h entsddigkait vind detorzstichbly Asspiapingi hhel @t3Y, andentndér mat i on
converting systemof the seventh enbodi nent includes an input unit 100, a
conpar i son CAMREE geferit | FRESAt 200, a part specifying unit 500, a

dat abase (DB).400qnth%P%AQNé%déﬂéyéggd}“bék”ﬁ%&géf%ké”ﬁét 700, and an

out put unit 600.
preliminarily attached to all of commodities or packages of
the commodities. Consequently, in many cases, a bar code
has to be attached to each of commodities in a store. As a
reéult, particularly in a large store such as a supermarket,
there is a case such that enormous efforts ére_required to
attach bar codes to a large number of commodities.

At a éheckout, conventionally, a clerk picks up
commodities one by one to péss the commodity by a fixed bar
code reéder so that the bar code is read. Because of this
operation, a burden is therefore applied to the arms aﬁd '
lower back of the cierk. A handy-type bar code reader has
therefore been developed and a way of allowing a bar code
to be read by putting the bar code reader to a commodity is
spread. Also in this way., however, a clerk still has to
.put the bar code reader to commodities one by one so that
the bar code is read.

Moreover, in the bar code system, the object
actually identified is a bar code attached to a commodity.
That is, the commodity ifself is not directly identified.
Because of this, it is feared that, When an erroneous bar

code 1is attached to a commodity, the commodity is



The input unit 100 in the seventh enbodinent is constructed by a canera
110 and a scale 120. The canera 110 can take an inmage of the whol e basket
Cin which comodities are put and which is placed at .a checkout. The
scal e 120 can neasure the weight of the dyasket Cin which the commodities
are put. It is desirable to install a plurality of cameras 110 to acquire
i mges of the basket C froma plurality of different directions. In the

dat abase 3 Q~r A ddly l{% @fffe fagaghcREcik6QETPdh G| stE%B aholnt Lk

package an anpo e store, data Such as e Shape, price,
and melghtdggpyayga;ﬁ t he connDdltles is stored. The part specifying unit
500 recogni zes each of the comobdities fromthe imges of the comodities
in the basket C dbtaheeselvpnttite egrvsiimero). Uherefetrysi Shenformation
~generating unit 700 is 93 constructed by a totaling unit 710 and a

det er ni ni ng-nEPTMatimn CHY QY n3y SHET ?ioaaﬂaéeﬂpaﬁhé BEOLESCEf the
comodities_a arts recogni zed by the part specifying unit 500 and
generates aRa %§§|s information which is the total amount. Further, the

totaling unit 710padds the WelrghHriof ttJ‘ecr?é)mEi%aﬁsbP@éksdﬁQQr&he
wei ght of the basket Cto” thereby E150 generate anal ysis information of

total weightt Fliee dEwewﬁnend@pﬂ&gdri@ﬂonooﬁathe andocmhlktabes coheermeinght of
t he whol e basket C including the coomodities neasured by the scale 120
with the t@W&KQmmqﬁntﬁﬁﬂﬁﬁH%ﬁﬁkie@BDQ%@@@BtHFihgbGnﬂ?5¢IGb§ﬁd d&$ er ni nes

whet her or not the h% nCld each other . wthin. a pern1§§|ble
ange. . VnERATE Ve Pt < AR e RSy S FhESuRY B AT Pho
| seventh embodiment lncludes an input unit 100, a comparison
image generating ﬁnit 200, a part specifying unit 500, a
database (DB) 400, an analysis information generating unit
700, and an output unit 600.

The inpuf unit 100 in the seventh embodiment is
constructed by a camera 110 and a scale 120. The camera
ilO can take an image of the whole basket C in which
commodities are put and which is placed at a checkout. The
scale 120 can measure the weight of the basket C in which
the commodities are put.

| It is desirable to install a plurality of cameras
110 to acquire images of the basket C from a plurality of
different directions. |

In the database 300, as attribute data of each of
commodities such as a milk package.and a shampoo sold in
the store, data such as the shape, price, and weight of
each of the commodities is stored.

The part specifying unit 500 recognizes each of the
commodities from the images of the commodltles in the
basket C obtained by the camera 100.

The analysis information generating unit 700 is



unit 720 determnes that all of the commodities are <correctly recognized.
On the other hand, when the weights do not coincide with each other, the
determning unit 720 determnes that there is a commodity which is not
correctly recognized in the basket C. I93such a nmanner, the determ ning
unit 720 al so generates analysis information of determnation fromthe
nmeasured wei ghts and the total weight. Wen the determning unit 720

det er mi ned cm@tﬁw&e&%mv&iﬁéf@émﬁg GR1£EG10YahgCRUAL EEFM1 H IEgOULRYL uNi t
600 outputs the total amount calculated by the totaling unit ~710. On the

ot her hand,720henThee tdetaarimigniurgi turi 10 Al s dai ertd nasiddmtoff thecomodi ti es
are not correctly recognized, the output unit 600 outputs an error

message. Reamadig ies tare PioheheecooghlFed bR8therpeetsesechEytngnmeditn t he
case of app t he present inventjon regi ster systemw ||l now be

i
descri bed. SQX’I réI%dr ﬁe,’PeoTi/aft% %ﬂﬁf%}s cﬁ%@?%‘gﬁib RvRtEh | hputhantetado, as

shown in FI , ppge qfy I ket i i itdes are
put is obt gﬁr?él %?stgg‘ra in %Ih(i %3%%1%% %ﬁﬁiiktsgls%c#edlﬁﬁswggl“&% ovvsc;fa state
in which athlel @énthddBtterdends 8datfis dak@Ntié Nesigrt 16f Urpackagiee82c 89d  a
m | k package 83-are put in the basket C Sinultaneously with the

acqui si ti omhefreftlye alragajenaew ghtadlpdis henfwohat baskef ©tsl measghtd by
the scale 120 (step S2 in FIG 38). Subsequently, by the part specifying
unit 500, parts &BPr 8efEAMiNE D YHe o) QIR ah&ndhreapet lsHies e by t he

canera 110 ate,speq ihed GRS P 53kl | GndPlaifd GndBomebglpiisal Iy shows
specified p3r§% _ _
' measured by the scale 120 with the total weight calculated
by the totaling unit 710 and determines whether or not the
weights coincide with each other within a permissible range.
When the weights coincide with eaCh other, the determining
unit 720 determines that all of the commodities are
correctly recognizéd. On the other hand, when the weights
do not coincide with each other, the determining unit 720
determines that there is a commodity which is not correctly
recognized in the basket C. 1In such a manner, the
determining unit 720 also geherates analysis information of
determination from the measured weights and the total
Wéight.
When the detérmining unit 720.determined that the
commodities are correctly recognized, the output unit 600
outputs the total amount calculated by the totaling unit
710. On the other hand, when the determining unit 720
determines that the commodities are not correctly
recognized, the output unit 600 outputs an error messagde.
Referring to the flowchart of FIG. 38, processes

performed in the case of applying the present invéntion to

a register system will now be described.



corresponding to the commodities. In this case, liquid detergent 8la as a
part, a Tofu package 82a as a part, and a m |k package 83a as a part are
specified. After confirmng that all of the objects in the imge are
extracted (step S4 in FIG 38), prices cfathe specified parts 8la to 83a
are totaled by the totaling unit 710 to calculate the total amount (step
S5 in FIG 38). Subsequently, by adding up the weights of the parts 8la to

83a and the basketpiGs@ ré;&adhéwcqﬁtté? dame | C18 & RO HSTHDHS6 w1 £l G
38). The neasured wei ght nmeasured by the scale 120 is .conpared and

col | ated mnimoth@st@m@anehghIGCQ3@alcuhaimdgebyfthﬁet@halengaunet €10 by
the determning unit 720 (step S7 in FIG 38). Wen the nmeasured weight Gl
and the totm Whﬁ@#ncqmmoébth%$d@rﬁnP%teb%hobtﬁéﬁeélhstﬁé ghsénoFIGYes in

CStop % | P o F3D mtqfﬁlegf“t S SRR 3 Rl ot Uk ght G and
the total Vﬂfcgg O% y@) ﬂal g b4 D2 BREP, oL heL el ,gaeieg cCgse S%d" No™

in step 8) ays an érror age (step

FIG 38). As rﬁfﬁ}@rw@ﬁa@@oy@,am @wlymngnéhsasmaen@ on to the register
system a part corresponding to each commodity can be specified, so that

bar codes becone @Wimeddassarous lyCovisdyudrd |acqul <l eirdn doesthmotinmsge, t 0 nake
bar codes attached to comopdities read one by one, and the total anount

of the comMRAEINESGERE bEhe avleed &t RASKkPL shot§ T?%@ure¢sb§ ER&ufFEalene
process at hecko bec S. icker, and waiting tinme at the checkout
is shortené%g?sfiE%P éﬁ in Pﬂ?_ 39?, '

Subsequently, by the part specifying unit 500, parts
correspdnding to the objects in the image obtained by the
camera 110 are_specified (step .S3 in FIG. 38).

| - FIG. 39B.schematically shows specified parts
corresponding to the commodities. In this case;, liquid
detergeﬂt 8la as a bart, a Tofu package 82a aé a part, and
a milk packége 83a as a part-are specified. |

After confirming that all of fhe objects in the
image are extracted (step_S4 in FIG. 38), prices of the
specified parts 8la to 83a are totaied by thé totaling unit
710 to calculate the total amount (step S5 in FIG. 38).

Subsequently, by adding up the weights of the parts
81la to 83a and the basket C, a fotal weight G2 is
calcuiated (step S6 in FIG. 38).

The measured weight Gl measured by the scale 120 is
compared and_collated with the total weight G2 calculated
by the totaling unit 710 by the determining unit 720 (step
S7 in FIG. 38).

When the measured weight Gl and the total weight G2
coincide with each other (in the case of “"Yes"” in step S8.

in FIG.'38), the output unit 600 displays the total amount



commodities do not have to be picked up one by one at the tine of

checkout, the physical burden on clerks can be |essened. Ei ghth Enbodi nent
Wth reference to FIGS. 40 to 42, an eighth enbodi nent of the invention

wi |l now be described. In the eighth emuxsli nent, an exanple of using the.
information converting systemfor a survey on traffic volume wll be
descri bed. Cbnventionally to collect traffic volune data, by enploying
tenporary @%?' Afpidlk )travellng vehicles and the like are counted
one by one counter on a ki nd- by- ki nd basis. However, when human

bei ngs make countbAgind SRR Mand®E WHerd {1a MELsited MpE EHNEIG1 i &ndiS
difficult to verify authenticity of totaled data. Particularly, at an 96

i nt er sect i ameoft dtedy weirgft i @2 dmxnm@ecainohﬂerWbthvehbbleghesiﬁmhtaheously
start driving as soon as the signal is swtched, an OVEFSI% in counting.
of t en occuc@seaofo BP ergt 34 4R) QErerF%r?/uV\BPRePgltpépgoﬁﬁé laggpéRses
occur, and the surve cost becq C|aIIy for a survey on
traffic volftheTat"SHisgie ors t%%w$§§ gﬁ%GnE$§ ng, in many cases, it is

difficult to assggedgg%rQ%gge Hy;émnggnébplihﬁém%ﬁ%g@ﬁ@eggg@glﬂ@nghe

therefore, an exanple of applying the’information converting systemto a
survey on rd@afdtier \eB3tdtem wid | pdret descre bpdndEngsto eathr congotidtivhean
functional. block diagramof FIG 40, the configuration of the information
convert| ng besspegrhfgfed hes®igmth @%o@?%ﬁtbwpmebénIi@@@ﬁﬁEw As

Consequently, a clerk does not have to make bar codes
attached to commodities read one by one, and the total
amount of'thé commodities can be calculated in short time.
As a result, the process at the checkout becomes.quiéker,
and waiting time at the checkout is shortened. Since |
commodities dﬁ not have to be picked up one by one at the

time of checkout, the physical burden on clerks can be

lessened.

Eighth Embodiment

With reference to FIGS. 40 to 42, an eighth
embodiment of the invention will.now be described.

In the eighth embodiment, an example of using the
information converting system for a survey on traffic |
volume will be described.

Conventionally, to collect traffic volume data, by
employing temporary workers or the Iike, traveling vehicles
and the like are countéd one by one by a counter on a kind-
by-kind basis. '

- However, when human beings make counting, a counting
error often occurs. Moreover, it is difficult to verify

authenticity of totaled data. Particularly, at an



shown in FIG 40, the information converting systemof the eighth

enbodi nent includes an input unit 100, a conparison inmage generating unit
200, a part specifying unit 500, a database (DB) 300, a conparison part
generating unit 400, an analysis information generating unit 700, an item
selecting unit 800, and an output unit 600. The input unit 100 of the

ei ght h enbodi nent takes the formof a nonitor canera for capturing inmages

of vehicl ggt%g%%a&oqpiotafoﬁ{%ﬁl% S sehemald caldy %Wﬁi‘b'f‘ & Genfilie hte

visual fie t he non ra my be set to e elther wide so tha
the whol e BAm@ige a9%@dus 1IGARtHIEH Ofivited rayy séoi had e ysdfeal rayel i.ng
vehicle is captured. The nonitor canera nmay be installed to capture an

i mage of aswidlkhelde massivergishthrirdgeo@dtiromften foormtreor froma side. In
t he database 300, attribute data of the car nodels and forns of various
vehicles is storeflS97PYTREPIQYENG EEMPPILRF YuMOERSHF s REGFIEEla part
corresponding to an inege of ehi cl e obt ai ned by the nitor camera as
t he i nput ﬁﬁgfanf&i Ot earﬂ(geﬁ\féectﬁurfgve%icfo%%gy%ée/ U LIt s whose
attribute gaha-3nq1G0MHgIed anfdhply ShEHfd£rid afPLBhe (A€ nP@it Soi N
accordance with the analysis informati on generated by the analysis

i nf or mat i osageRenat ithg wirninkhe ianalatst scasdor et | 06 @efeia@iitgtanit 700
generates anal ysis- information in accordance with a result of selection
of the iteassarecttivgg nymbles®E WAFKERS - enbodi nent, the nodels of the

vehicles as parts_are_ classified nd the nber_ of vehicles passed is
totaled nodel byIﬂDBQF.e?ﬁgtguFBHP%&WFPtBOS%&ﬁﬁﬁﬂﬁ?Ttﬁ?rﬁﬁﬂﬂﬂi%ﬂo ehicl es

applying the information converting system to a survey on
traffic Volume will be described.

.First,-referring to the functional block diagram of
FIG. 40, the configuration of the information'converting
system of the eighth embodiment will be described. As
shown in FIG. 40, the information converting system of the
eighth embodiment includes an input unit 100, a comparison
image generating unit 200, a part_specifying'unit'SOO, a
database (DB) 300, a comparison part generating unit 400,
an analysis information génerating unit 700, an item
selecting unit 800, and an output unit 600.

The input unit 100 of the eighth embodiment takes
the form of a monitor camera for capturing images of
vehicles passing on a bridge 90 schematically shown in FIG.
42. The visual field of the monitor camera may be set to
be eithe: wide so that the whole bridge 90-is captured or
narrow so that on;y one traveling'vehicle_is captured. The
mdnitor camera may be installed to capture'an image of a
vehicle passing the bridge 90 from the front or from a side.

In the database 300, attribute data of the car

models and forms of various vehicles is stored.



passed on the nodel - by-nodel basis. Referring nowto the flowhart of FIG
41, processes performed in the case of applying the invention to a survey
on traffic volunme will be described. First, by the nonitor canera as the

i nput unit 100, an inmage of vehicles p&bking on the bridge is input (step
Si in FIG 41). Subsequently, by the part specifying unit 500, parts
corresponding to each of the vehicles are specified. Based on the

attribute data of 1irhe fafd SpERacimfulite 0 dpdelrids dgierim ned (step
S2 in FIG 41). It is sufficient to set classification of car nodels in

accor dance cvtiredpengimpose ai bmage vef @nvama¢1¢cobV@1Uﬁ@ bFothexaane,
the car nodels can be sinply classified into "heavy duty vehicles" and
"non heavymnytomm@%"a%rt%? akRPYE Pl %‘P]uf acturer of a vehicle. 98

Subsequently, in anal ysi ormati.qQn un| 70 e car
nodel s are cl assifi r}sel“ﬁ ‘%f rlch1 lec f)%%; éetrs 0 Oé‘{:l cles
passed is t LY &3¢ 5@9% rﬁ@i@é’d%dﬁof' éﬁ cTheehst 8k vakue of
t he nunber égégfﬁhc%es p%ssed %Dde by nodel %%eouttut fromthe output
unit 600 (B&PtShinidcddiiardd . with Sticd anabyses , iateomdt bgnt gehbeateght h
enbodi nent, the nunber of vehicles passed can be automatically totaled

model bylnhgﬂthéTm@alW%ly ieformiblomt gerembingornttted at | ow cost. The
totaling while perfornln%_such cl assification cannot be re zed wi t hout

speci fyi ng the ST Y Sy IPHQIMAF Apghi 19 TN S Ehbod

generates analysis information in accordance with a result
of selection of the item selecting unit 800. _In the
embodiment, the models of the vehicles as parts are
classified, and the number of vehicles passed is totaled
modél by model. ' |

The output unit 600 outputs the number of vehicles
passed on the model-by-model basis.

Referring now to the flowchaft of FIG. 41, processes
performed in the case of applying the invention to a survey
on traffic volume will be described.

First, by the mohitor camera as the input unit 100,
an image.of vehicies passing on the bridge is input (step
S1 in FIG. 41).

Subsequently, by the part specifying unit 500, parts
corresponding to each of the vehicles are specified. Based
oﬁ the attribute data of the.parts specified, the car model
is determined (step S2 in FIG. 41). |

It is sufficient to set classification of car models
in accordance with the-purpose of a survey on traffic
volume. For example, the car models can be simply
classified into "heavy duty vehicles” and "non heavy-duty

vehicles” or classified by manufacturer of a vehicle.



Referring now to FIGS. 40, 42, and 43, a ninth enbodi nent of the invention
w Il be described. In the ninth enbodi nent, an exanple of managi ng the
safety of a bridge by using the sane systemconfiguration as that of the
foregoi ng eighth enbodi ment will be dese8ibed. As shown in the flowhart
of FIG 43, also in the ninth enbodinment, in a manner simlar to the
foregoing eighth enbodi ment, an inmage of vehicles passing on the bridge

is input (step Sl Sdbsﬁi@erﬂ'@]) Hovewies , ah 81y 6€s DhPbPnetbedi geaératmages of
not only the vehicles on the brldge but al so a vehicle approaching t

bri dge are urhpt0ed. tisebsegqueotieys aneachansefisdni(kaept §3t ha &Ight h
enbodi nent, nodels of vehicles 91, 92, and 93 in the image 99 are
recogni zed 45} epndothe mmm?easyf Yﬁh%ﬁéeﬁiﬁ?ﬁséﬁbéﬂiﬁ@ﬁ?,e@h@YiF@m

sel ecting uni 0 instructs r ion of analysis information for
control | i nd“?‘#ef gﬁ% %‘5 H’HeF 62 "For this purpose, the analysis

i nformati on gener t ( +g3) of
wei ghts g1 and gZatgr#é]?ch&eHHlve\?hwfée:?%Ll%%l m‘éﬁ%%gé?\rlgélg%&%% B?lg(gjégz% and

wei ght g3 mdddheoyahbddé® D9 epppaeachrog the bukgge QAitstep $3tiep BISG
43). That is, the total weight Gis analysis information of the vehicles
91, 92, andi@FIRs 4hk. wei ght of each of vehicles, it is desirable to set
a value of a load _carried on the.vehicle is added. For exang%e, in the
bodiment

case of a truck, it? SV & HHPSF 1 FCHRFAIHR Traxireint by Foa

the number of vehicles passed can be. automatically totaled
model by model. Thus, very reliable data can be collected
at low cost. The totaling while performing such
classification cannot be reélized without specifying the

car model of a passing vehicle.

Ninth Empodiment

Referring now to FIGS. 40, 42, and 43, a ninth
embodiment of the invention will be described.

In the ninth_embodiment,.an example of managing the
safety of a bridge by using'the same System configuration
as that of the foregoing eighth embodiment will be
described.

Aé shown in the flowchart of FIG. 43, also in the
ninth embodiment, in a manner similar to the foregoing
eighth embodiment, an image of vehicles passing on the

_ bridge is input (step S1 in FIG. 43). However, in the
ninth embodiment, images of not only.the vehicles on the
bridge.but also a vehicle approaching the bridge are
captured.

Subsequently, in a manner Similar to the eighth

embodiment, models of wvehicles 91, 92, and 93 in the image



Further, by the analysis information generating unit 700, the total weight
Gis conpared with a wiwthstand load Gh of the bridge 90 (step S5 in FIG
43). Wien the total weight Gis equal to or less than the ~wthstand | oad
Gh, the bridge is determined to be safegyqstep S6 in FIG 43). In other
words, the analysis information generating unit 700 further generates, as
determ nation for safety, new analysis information of the total weight of

the vehi ches 9.9 AN @340 hen bigges 99 by combining the tota

wei ght G as analysi's information and the withstand |oad Gh as attribute

data of the bridgen9@neOninhe @ibRydifaict, Wien itn tadldctEighin it exceeds
the wthstand | oad Gh, the bridge is determned to be dangerous (step S7

in FI G 43)nst@fictisn getreara ol f tdea binsd ysisf oymatheni B@rgenerati ng unit
700 further generates, as determnation of danger, new analysis
i nf or mat i 0ROBtrERd itngt Aihenei3fittBfOk neh& hF £1@:- 9F 0T JRISRITPPSHd t he

brid 90 mbi.ni h |, wei bSn '
w thetand Phsa R ae o iaanE 1 Sheshialy TATEY Shoo  ReREfRat 8P, Gge i o
~det er i nedtbqaﬁew%q_%q:r QUS)= Bql_ﬁ@zfllgj)i S opad ghes g &gdl g9 gesphay of a

signal 94 to the red signal 1Tight 1s imediately output fromthe output
unit 600. vbRisuel @ 1mennerg?2 thessai@ton com rotidfet e dnddgeigboangbe
automatically perforned. In the ninth enbodi nent, the vehicle weight is
i nf or mat i onfwitheh viehiedie AG canpEo s M hethe rond dgen? t bftepniigein FIG.
Cbnsequenth%) even when a human being sinply :

That is, the total weight G is analysis information
of the vehicles 91, 92, and 93.

As the weight of each of vehicles, it‘is desirable
to set a value of a load carried on the,vehicle is added.
For example, ih_the case of a truck, it is preferable to
add the Maxiﬁum payload.

Further, by the analysis informafion.generating unit
700, the totai weight G is compared with a withstand load
Gh of the bridge 90 (step S5 in FIG. 43).

| When the total weight C is equal to or less than the
withstand load Gh, the bridge is determined to be safe
(step S6 in FIG. 43). |

| In 6ther words, the_analysis information generating

unit 700 further generafes, as determination for safety,
new analysis information of the total weight of the
vehicles 91, 92, and 93 and the bridge 90 by combining the
total weight G as analysis information and the withstand
load Gh as attribute data of the bridge 90.
_ On the other hand, when the total weight G exceeds
the withstand load Gh, the bridge is determined to be

dangerous (step S7 in FIG. 43).



wat ches the nonitor canera, safety or danger cannot be determ ned unlike
the enbodinent. In contrast, in the enbodinent, a vehicle in an imge is
recogni zed as a vehicle as a part having attribute data, so that the
safety control can be automatically per®orned by using the weight data of
each vehicle, which is not included in the input image. Therefore, in the
nint h enbodi nent, nore advanced safety control as conpared with the case

where the bridge 1hSc$hER! wotalscheshebysnd IreTaN iEgnaaan ey driatd ity

Al t hough the exanpl e of applying the invention under specific conditions
has been desdrd b ifustacdr aferidia tdor egoi dat ermioth tieort sof tdeEngewenbewn can
be variously nodified. For instance, in the foregoing enbodi nent; the

exanpl e- of apsilivg i infermatan oif dhobjkal deeigputodoihe | velbtFke s ohl has
been descri bhed. wever,_.in the inventian t he. i nput_.i nfor ion. is,not
limted to’dn iAftye> R4 t@x&ﬂvpﬁlec?g% ;%do?%t‘f%ﬁbldb‘f net b‘ixog%%i“r’\%l%%ﬁnd_

I nformation f %13mi}ctiﬁofrmtow?tam SHC e Pon 4 CIRET P egipfag he - obj ect
to.an i mage nayébe sed as input information. As input information, a

result of pRATURIERNaOIa SArdMdIDPIYE cBd . quantities such as nass,
electricity, and magnetism of the object may be al so used. An operation
pattern or the |i Waeof thiee batijdget isayelie raligedided beTH@NgfNAuS .nege i s not

limted.to an image of visible rays. For exanple, as an ipput jnmege, an
nfrared  IGRRGEC Inre BNRs RRF | SRR it TR T B hed of Goth 36 SOrE68 “or
neutron rays,, or; an .el.ec -ray | o] RN - P

refl ected- ég\?esl ngael o l%ﬂfﬁa%%ﬂ%e%a@%ﬁ%%g@rtq eé‘%?ﬁggolrlﬁ%ﬁrt her

a diffractggg mage may be used. In the invention, by registering a
pr onounced -
In such a manner, the safety control of the bridge

can be automatically performed.

In the ninth embodiment; the vehicle weight 1is
information which is not directly obtained from a monitor
image. Consequently, even when a human_being simply
‘watches the mpﬁitor caméra,'safety or danger_cannot be
determined unlike the embodiment. In contrast, in the
embodiment, a vehicle in an image is recognized as a
vehicle as a part having attribute data, so that the safety
control can be automatically performed by using the weight
data of each vehicle, which is not included in the input
image. Therefore, in the ninth embodiment, more advanced
safety control as compared with the case where the bridge

is simply watched by a human being can be realized.

Although the example of applying the invention under
specific conditions has been described in each of the
foregoing embodiments, the invention can be variously
modified. For instance, in the foregoing embodiment, the

example - of using a video image of an object as input



sentence or word as a part and obtaining sound information in place of the
i mage information, sound recognition can be also perfornmed. In the sound
recognition, input sound information is an electric signal of sound
captured by a mcrophone. ConsequentlylO0as sound information for
conparison, a frequency spectrumas a function of tinme, a sound |evel
(intensity) and, further, FMand AM conponents - obtained by analysis may be
generat ed i G RSAHLLN Wen Chas @18 d St iHvedferd, |iangiage.n¥antien ot her
hand, as sound part information for conparison, in the case of a | anguage,
frequency spectimpuwf imnfieornkaich alsemdentionisedntio| @veima§d d@mponent s,
and AM conponents may be given. By the part specifying unit, the,
corresp?ndéﬁ@@gﬁﬁNw%ﬂfQFW?E&ﬁﬁmeF?ﬁ%ﬁ$&@¥0%d£b?gc%ﬂ$%?ié%%°5m@t%ﬂ% sound
part infor ion 102 for_conparison is checked. In each of theg foregoin

B d £8RVER <Pt or dor ¢

embodi nent £* &k O L AP M LT of et PBRSEDRUEF sPHn TR order to

realize ongyp Qo+ Y Wl iddgOfmsPesd e PUEP hasn besRadesg! i bed.
However, the i nformation converting systemof the invention can be also

used as a general asyshepmtwies®rueich ne respad fofdnedsrremenpleat the

function of an electronic encyclopedia for receiving information of an

i mage of arvamigjusctpharalcak paran higties i 9ueh as rmdpes e gdheatbicphyi sand

corresponding to the object can be also realized b& az}conﬂﬁ%rfggon of a
t.

dat abase, AFINFFHSTUART  ERAEICRIFRT tMAE RTI YT RUTH ThfiR&

P e 1 BRSSO LRI [85: e Bayatiausglagl o L1 et

system can be usef@nelR@put image is not limited to an image of -
visible rays. For example, as an input image, an infrared
image, an exposure image formed by radiation such aé X-rays
or neutron réys, or an electron-ray image may be used. For
instance, a reflected-wave image of ultrasonic wave, radio
wave or the like or.further a diffracted image may be used.

In the invention, by registering a pronounced

sentence or-word as a part and obtaining sound information
in place.of the image information, sound recOgnitioﬁ'caﬁ be
also perfofmed. In the sound recognition, input sound
information is an electric signal of sound captured'by a
microphoﬁe. Consequently, as sound information for
comparison, a frequency spectrum as a function of time,'a
sound level (intensityi and, further, FM and AM components
obtained by analysis may be generated in consideration of
characteristics of a language. On the other hand, as sound
part information for comparisbn, in the case of a language,
'frequency spectra of a word and a senteﬁde, sound level, FM
componenté, and AM components may be given. By the part
specifying unit; the correspondence between the sound

information for comparison and the sound part information



invention is also suitable for use as an inage processing technique in
factory automation (FA). Further, the use of the invention as the basic
techni que of the information processing technique such as artificial
intelligence into various fields can bgoexpected. The invention is al so
suitable for use in various fields of image information transmtted such
as relay broadcasting. 103 CLAIMS 1. An information converting system

conpri si ng: I Migh-atdgibute data including data indicative
st gy

of propertie n object and an 1dentification code of each of parts
nodel ed on vari ougnokiaRti HAMEe rfegisicimed;emnbaimpatt spontipar éxgepees abt ng
unit for generating one piece or a plurality of pieces of part information
for conpapesdormiomg shifbrmatiduteonfaeBsior LRCPTAETsEPATpaLige anei nput
unit for obtaining input informatjon including?infornation reﬁgading an

| .

obj ect; a @&mFamkBRI bt FRACHeHE REFRYS TR a?opeeaeﬂSFﬁfF _
nf o Rt op ot COMRALL ok 4y 1 £ L0LGLFRL Ny Pl 3k A T80k 0

i ndi vi dual fromea hér, from nput information;, a part

speci fying i tod Of1 SPaEddyi 49 & PakdraLosyeeomrnEhoget Gssaiid abjcect by
using the part information for conparison and the information for

conpar i son spaedifiayi nForhexaapa ki rtheoff wattaoraref an ceigutromic for

outputting the identification code and at |least a part of the attribute

data of thenoysdeidedich pRet B&CRlYERY| +DHPTRRELRNI © ofAloiMaged o6bPact ,
object and outputting various attribute data of parts
correspdnding to the object can be also realized by a
configuration of a database, an input unit, and a part

specifying unit.

Industrial Applicability

The invention 1is suitable for use in various fields
in which an image.recognizing technique of a monitoring
.system such as'a Security system can be used. The
invention is also suitable for use as an image processing
technique ‘in factory automation (FA). Further, the use of
the invention as the basic technique of the information
processing technique such as artificial intelligence into
various fields can be expected. |

The invention is also suitable for use in various
fields of image information transmitted such as relay

broadcasting.



and said part specifying unit conprising: a retrieving unit for retrieving
a corresponding portion, which corresponds to at |east a part of said part
information for conparison,-fromsaid information for conparison
sequentially with respect to one or pluria3 piece(s) of part information
for conparison of one or 104 plural part(s); a recognizing unit for
recogni zing said corresponding portion in said information for conparison
as an object; and a specifying unit fer gpgcifying a part having said

part information for conparison as a part corresponding to said object. 2.
The information converting systemaccording to claim 1, conprising: a

dat abase in which attribute data including three- dinensional shape data
and an identifi catAnninbdemaetieachkongkrpangs sysdemedompnigiingus obj ects are
regi stered; a conparison part generating unit for generating one piece or
plural pieces of paréafabPeffatNoWDi6P 86/pAPNSEN daftfomSANE 1R G dt e dat a

e ng " 1A ArRaVe’ prA N AL fodl Oy WNAIIN b Pl WPl d 1P e 10n

i ncl udi ng i comnpar i'son | nage generating un

generating .HABISF RERLMRlE YAt nfRIYd AN v ML HOrdaidon  pi eces
of said objects are not individually clipped, by performng an inmging

process on sagflsiteped;i mage; .a part specifying unit for specifying a part
correspondi ng to said object inage by using the part _

- a comparison part generating unit for generating one
piece or a plurality of pieces of part information for
comparison from said attribute data for each of said parts:

an input unit for obtaining input information
including information regarding an object;

a comparison information generating unit for

generating information for comparison in which information

of said objects is not individually separated from each
other, from said input infbrmation;

a part specifying unit for specifying a part
corresponding to said object by using the part information
for comparison and the information for_comparison each
having the same kind of data; and

an output unit for outputting the identification
code and at least a part of the attribute data of the
specified part as a result of recognition of said object,
and

said part specifying unit comprising:

a retrieving unit for retrieving a corresponding
portion, which corresponds to at least a part of said part
information for comparison, -from said ‘information for
comparison sequentially with respect to one or plural

piece(s) of part information for comparison of one or



information for conparison and the imge information for conparison each
havi ng the sanme kind of data; and an output unit for outputting the
identification code and at |east a,part of the attribute data of the
specified part as a result of recognitiam4f said object imge, and 105
said part specifying unit conprising: a retrieving unit for retrieving a
corresponding portion, which corresponds to at |east a part of said part
informati o f@karop®af{spn, fromsaid image information for conparison
sequentially with respect to one or plural piece(s) of part information

for conparison of eonecrgnigind@lunpat tfsy ; reco@ebgmgismidinit for

recogni zing said corresponding portion in said imge information for
~conpari son RrEgsRpYp@tng | pageioandnasspacinfpagataPn for speppfyFag aspart
having said part information for conparison as a ,part corresponding to
-sai d obj ect®? >CB: 3. information converting system according to claim

2, wherein said c i nayt i Lt dec | d. part
i nformation for c%% o sgj&ﬂﬁleurg[et{]ﬁﬁtg&dﬁa#&hﬁ %a@#ﬁz}?@?ﬁs%%ﬁ@l C
el enents ofpat OH#dMfa©foh heoki K8mphPigENCHIL & PastCcELLEBPbRADhgaAto
conposite el enent obtained by conbining a plurality of basic el enents,
sai d conpardasigh obgget generating unit extracts the basic elenents of an
outline or the like and generates a set of basic elenents or conposite
el enents as said image information for conparison, and said retrieving

unit retrlgyes a @%g fﬁ Jfﬁ%%%ggrg%nVerting system according to claim

1, comprising:

a database in which attribute data including three-
dimensional shape data and.an identification code of each
~of parts modeled dn various objects are registered;

a comparison part generating unit for generating one
piece or plural pieces of'part information for comparison
from said attribute data for each of said parts;

an inpuf unit for obtaining an inpuf image including
an object image;

a comparison image generating unit for generating
image iﬁformation for Comparison in which information
pieces of said objects are not individually clipped, by
performing an imaging process on said input image;

-a part specifying unit fbr-specifying a part
corresponding to said object image by using the part
information for comparison and the image information for
comparison each having the same kind of data: and

an output unit for outputting.the identification
code and at least a,part of the attribute data of the
specified part as a result of recognition of said object

image, and



to the basic elenment or conposite elenent of said part from said inage
information for conparison. 4. The information converting system accordi ng
to claim 3, wherein said conparison part generating unit generates 106
basic el enents or a conposite element df0a characteristic portion of the
attribute data of a part as said part information for conparison, said
retrieving unit retrieves a part corresponding to the basic elenent or

conposi te el enment ;g gsghét @b@&@@yqﬁgsnhe_tp@rommsfﬂr@n said i mage
information for conparison, and said recognizing unit detects, after the
portion correspoadregrtievihg hasitc ferementrieviognposicdmrespmetinof said
characteristic portion is retrieved, correspondence between said .

cor r espondPRE taont.| e ishd co® BRSROTE Serfghta orleathpd Pkt ePEnemtd oRRTHf t he

characteristic portion _jn the sane par and recogni zes the correspondi ng
portion aslgﬁo“g‘ﬁ’jté&n iéﬁ&ggo@arfﬁeo’fnfft&%tslao]h cOlvET t1hy° r%? PN aceor di ng

to claim %P%?R%iswge%@dﬁéﬁ%f%fﬁynﬁﬁﬁﬁﬁybéﬁﬂétQE%“%ﬁﬁi&S pihtal generates,

as said par ormati on for conparison, an elenent extracting filter
taki ng thepfiec@(af) @£t wWerrtdiifEainerdlonaiod xamparidvree£li omasoonal matrix
in which a- high point is given to a pixel coinciding wwth the shape of
sai d basi cpéueadnipagrt (sdnposite element and a low point is given to a

pi xel apart fromthe shape of said elenment, and said retrieving unit
retrieves, as sai @ Fe6PPBIBARLI R fofPFoReCR INGALN$ Sa+%hi ch the total

point of pixels_coinciding wth_.th i gie Ipogite elenent in
said inagegPﬁFSFRﬁppﬁﬁgfSFgggﬁﬁhﬁfggﬁggg:éﬁ? & Hffoffath
comparison as an object image; and
a specifying unit for specifying a part having said

part information for comparison as a. part corresponding to

said object image.

3. * The information converting system éccording to claim
2, whefein said comparison part generatihg unit decomposes
as said part information fbr comparison, the attribute data
of-said part into basic elements of an outline or the like
to generate basic elements or a composite element obtained
by combining a plurality of basic élements,

said comparison image generating unit extracts the
basic elements of an outline or the like and generates a
set of basic elements or composite elements as said image
information for comparison( and |

said retrieving unit retrieves a part corresponding

to the basié element or composite element of said part from

said image information for comparison.

4. The information converting system according to claim

3, wherein said comparison part generating unit generates



hi ghest. 6. The information converting systemaccording to claim 107 3, 4,
or 5, wherein said conparison part generating unit gives information for
speci fying only a coupling relation of said basic elenents to said
conposite elenent, and said part specifyitig unit retrieves said
correspondi ng portion on condition that at |least a part of said coupling
rel ation coincides wwth said corresponding portion. 7. The information

converting sysiemasmendsngrt @ ad¥hpodne eOfe 1GMRAINT of (0 dhamtei i1t e
attribute data of each part registered in said database includes

sel f - speci fyongionndor tthei antrdabutesdatet iofg aa paetthas cfaidmecitf yi ng t he
part, said conparison part generating unit generates part information for
conpari son ipforeatynat £Ag sam@agasPn.specifying information and outputs

id t inf ti f [ t id t i fyi it
accordance wi th P14} i TSCHEST Ghdt B0 by 8AF USYEFr 2 BAETT PR PRPGHAR i on,

and sal d paty eRECLLY1B0YBLENTPEE LLiDAR iR o 10hddie oPaRif Of sald self

speci fying 1 nfornmation. ein ion converting systemaccording to
any one. ofcKhPh8BeRit0id, poiiehienn fasmalstahido Uina gdatia fafrnta tSiein dor part s,
~identification codes and a conbination condition of a plurality of parts
const ruct i ngompar paen ., sandare regi stered in said database, and when
specified parts satisfy said conmbination_ condition, saig*F ecifying unit
further specifies %Pkﬁn?ec%%¥l6b?%iH%th9eESHﬁFniﬁ3t§ﬁe5' i @FTFAPPs. 108

corresponding to the basic element or composite element of
~said characteristic portion is retrieved, correspondence

between said corresponding portion and a basic element or
composite element out of the characteristic portion in the
same part, and recognizes the corresponding portion as an

object image.

5. The'information converting system acqording to claim
3 or 4, wherein said comparison part generating unit
generatés, as said part information for comparison, an
element extracting filter taking the form of a two-
'dimensional matrix or a three-dimensional matrix in which a-
high point is given to a pixel coinciding with the shape of
said basic element or composite element and a low point is
given to a pixel apart from the shape of said element, and
said retrieving unit retrieves, as said
corfesponding portion, a portion in which the total point
of pixels coinciding with the basic element or éomposite
element in said image information for comparison is the

highest.

6. The information converting system according to claim



9. The information converting systemaccording to any one of clains 2 to
8, wherein said database has, as attribute data of a four-dinensional part
nodel ed on a series of operations of an object, a set of three-

di nensi onal shape data in a tine-seriesiorder of the object. 10. The

i nformation converting systemaccording to any one of clainms 2 to 9,
wherein said database has, as attribute data of general parts nodel ed

cormonly on;an, obiegt group;pakhihbubfpdatachopERR LRnRALESnEDAELed on the
obj ects of the object group. 11. The |nFornat|on converting system

accordi ng tgiesai MhrdBmavheneEbrsapdcyenensl opayt a andppanys reasmashy
having the attribute data of the general parts are associated with each
other in safl satdbbseicsaldmephpatPsspiparompenadtat edgmgnitt. gader ates part
information for conparison with respect to said ﬁeneral' garts, and when

sgi? ggzg;:{igart”ﬁfﬁéuﬁifiiiﬁpﬁ&f%t'% u%b%c???? BVeRi $21%ai d conparis?n

associ at ed W gener par e information convertihg system

according to, AY-o@PEiRE EL2hEBOR EBikdiqwBewein said daraBapenaapyur es
data obtained from a recogni zed object inage as attribute data of a

speci fied pssttDsnrepl aces the data obtained froma recognized object
image with a part of attribute data. 109 13. The information converting
system according to any’ one of claims 2 to 12, wherein a plurality of
parts are grouped for,gfch set S|tuat|opiﬁn sai databasging?gomggg sai d

i nput i mage’ tor r esPENdS YRR Y GRvVerting system accor

one of claims 2 to 6, wherein the attribute data of each
part registered in said database includes self—specifying'
infofmation for instructing a method of specifying the part,

said comparison part generating unit generateé part
information for comparison for designating said self-
specifying informafion and outputs said part information
for comparison to said part specifying unit in accordance
with priority designated by said self-specifying
information, and

said part'specifying unit specifies a part on the

basis of said self specifying information.

8. | The information converting system'according to any
one of claims 2 to 7, wherein as attribute data of a set of
parts, identification codes and a combination condition of
a plurality of parts constructing the part set are
registered in said database, and

when spécified parts satisfy said combination.
condition, said specifying unit further specifies a part

set obtained by combining specified parts.



situations, said conparison part generating unit generates said part
information for conparison for a part in the group of the correspondi ng
.set situation. 14. The information converting system according to any one
of claims 2 to 13, wherein said retrievigigg unit limts a retrieval range
in said image information for conparison in accordance-with a scene of an
i nput inmage. 15. The information converting system according to any one of

claims 2tg 14, - #he' eheodnhubfl Lhkvalr3Ahd shRdh YT AALD 1Kt

i mges of the sane object trom known direcfi are I ffer

each ot her pngab QAR 01 d MRJGHERRAMIIAIE WHtagaReH£s ad Mage
information for conparison including two-di nensional shape data from each
of the inpettribhyds olsttai wdd abyf aure dimgmetlianalt Pataimb @dhgpdrésom part
generating uniit generates part information for conparison having

t wo- di mensF8RAFSs REpOPeFE A oot Hthéd P 15T e iSfSF 19 i kfi%ensi onal shape

data of a rt . t 0 i r.ectl d..sal rt specifying unit
specifies %QE‘SE‘F%%‘%&% ali)lr‘l‘na\géet% nl%oran%'g?“gﬁ (%'ﬂrl(%o?ror)]:E'?ldra":?Esooné)aérzlg1 c(%)bn??cr;?ﬁs
that the sanme part is specified about each-of the inage information for
conmparison. 110 16. The information converting system according to any
one of clallos 2 tDhé5indhemethosacdnivapttingnsystkbhaapsocadingpulo iamge

i ncludi ng an obj ect inmage photographed froma si n%l e direction, said
conpari sononfag€ §éadmat lndoudi-t Whereda #f1d database has, as

attribute data of general parts modeled commonly on an

object group, attribute data common to parts modeled on the

objects of the object group.

11. iThe information converting system according to claim
10, wherein said general parts and parts commonly having
the attribute data of the general parts are associated with
each other in said database,

said comparison part generating unit generates part
information for comparison with respect to said general
parts; and

when said'general part is specified bj said
specifying unit, said comparison part generating unit
generates part information with respect to a part

associated with the general part.

12. The information converting system according to any
one of claims 2 to 11, wherein said database captﬁres data
obtained from a recognized object image as.attribute data
of a specified part or replaces the data obtained from a

recognized object image with a part of attribute data.



i mage information for conparison including two-di mensional shape data from
said input inmage, and said conparison part generating unit generates part
information for conparison having two-di mensi onal shape data obtained. by
projecting the three-di nensional shape 1data of said part into an arbitrary
direction. 17. The information converting systemaccording to any one of
clains 2 to 16, wherein said input unit obtains input inmages having

paral | ax of sthe seng 9RiFEThaRNVOHARREE fHPEH F&f 4 ASra WY CHb ALy |
different fromeach other, said conparison |1 mage generating unit generates
i mge i nfobfet b@n cllanineompard sian, iwtedtlimga t breeal it yreosi paatsshape dat a
fromeach of the input imges, and said conparison part generating unit
gener at es parupednfomeaan fof somprridvnihasdhd datakadeneasfonal shape

data of a part. 18, The infqormatigon convertin ﬁﬁﬁ%en1accordin to any one
of clains 2 to 17"NGReFELA §8ipélltpa}r“lag§pé:&rﬁﬁﬁ%t? tthfP% Set¥hng  unit

for deternni ree-di 'gggg f .specifrLe d
three-ding%grgﬁggoégdrgfﬁh{es I'n |6%??3§§r€fg%%é%%$%§§e§%%¥ g%ﬁ%%%g%g 19.
The i nf or nBLl @NpE@RY @i AT IE R AE CUrEb 18 $6n CEGE M2 g8rt WOET €h& When the
sanme part is specified with respect to a plurality of different object

i mges by gabdppeaft tieecdryespamiing ssetd skteathognunit adds identifiers
which are different fromeach other to identification codes of the
specified parts. 20. The information converting systemaccording to claim

14, The information converting system according to any
one of claims 2 to 13, wherein said retrieving unit limits
a retrieval range in said image information for comparison

in accordance. . with a scene of an input image.

15. Thé information converting system according to any
one of claims 2 to 14,
~wherein a plurality of said input units obtain input
“images of the same object from known directions which are
different from each other,
said comparison image generating unit generates
image information for comparison including two-dimensional
shape data from each of the input images obtained by the
input units,
said comparison part generating unit generates part
information for comparison having two—diménsional shape
data obtained by projecting three—dimensional shape data of
a part into the known directions, and
| said part specifying unit specifies a part of each
image information for comparison and confi;ms that the same
part is specified about each- of the image information for

comparison.



18 or 19, wherein when said input inage is a noving inmage constructed by a
plurality of franmes, said part specifying wunit specifies a part with
respect to one of the frames and repeatedly perforns only said settling
process with respect to the part once dpécified for the other franmes. 21.
The information converting systemaccording to claim 18, 19, or 20,
wherein said output unit reconstructs a plurality of parts subjected to
the settling process in said part specifying unit and three-di nensi onal
space arrangenent of the parts as an inmage seen froma viewpoint in an
arbitrary pb&iti orrtendimni sphayson heomesut taat sy2RPem Taeconfibngatooany
converting systemaccording to any one of clains 2 to 21, wherein said

i nput uni t @%@a?ﬁscéﬂlmévérFapbéd portion of three-dinensional spaces in

i mge capturing r es of in es. the.basis of _a egt image in
each of input ima Ef“éns%Jo e%‘?plgﬁqé l? %gal?ﬁ n%rﬁs?'%%lép é & and.
position ar phot e i i nhe different
from each df%éfe&ﬂ g%g ?Egéegvg?%g%ggﬁégggghgﬁghsggggW?OQES%%%|de W th
each ot her @nréctibree-di mensional coordi nate system thereby coupling the
i mges, and obtains a viewpoint position and an angle of view of each of
the input units. ZéhidTmpmpﬁxﬂsnniimaQQnWQmQrQQiEgs@@htageoenathto any

one of clains 2 to 22, further conprisin a transmtting unit faor-

transnlttlhﬂ“%%e %G%ﬂFW?FéaﬂléﬂrCSBEPBEP BP LPGAIEAPE SHPRELTERSLOPG
conmuni cat i f ce ng said identification
code; a rece ??%ng%F%e£ ﬁa%égg EHb%ﬁigﬁaégrdhxh
said comparison part generating unit generates part
information for comparison having two-dimensional shape

data obtained by projecting the three-dimensional shape

data of said part into an arbitrary directioﬁ.

17. The information converting system according to any
one of claims_é to 16,

wherein said input unit obtains inpﬁt images having
parallax of the same object photographed from directions
which are different from each other,

said comparison image generating unit generates
image information for comparison including three-
dimensional shape data from each of the input images, and

said comparison part generating unit generates part
information for comparison having three-dimensional shape

data of a part.

18. The information converting system according to any
one of claims 2 to 17, |
wherein said part specifying unit has a settling

unit for determining a three-dimensional shape of a



i dentification code and attribute data are associated with each other and
regi stered; and a reconstructing unit for searching attribute data of a
part corresponding to said identification code from . said reception-side
dat abase and outputting the attribute *hta corresponding to said

i dentification code. 24. The information converting systemaccording to
claim 23, wherein three-dinensional shape data of parts of the sane

i denti fi caspecifdesl ipardaiahd athatresal ioreres forenis Maesrdinate selmbidcanisai d
reception-si de database are different from each other. 25. The information
convert i ngofy e pradededand & l@fione of clains 2 to 23, further
conprising an analysis information generating unit for conbining attribute
data of 113 a plurality of parts specified by said part specifying unit

to therebygener apfeaRR¥shs thBhOLBRVEQR ihg024itdth B FR WLl RA DA TS
18, wherein when the same part is specified with respect to
a p;urality of different object images by said part
specifying unit, said settling unit adds identifiers which
are different from each other to identification codes of

the specified parts.

20. The information converting system according to claim
18 6r 19, wherein when said input image is a moving image
constructed by a plurality of frames, said part specifying
unit specifies a part with respect to one of the frames and
repeatedly performs only said settling process with respect

to the part once specified for the other frames.

21. The information conVerting system according to claim-
18, 19, or 20, wherein said output unit reconstructs a
plurality of parts subjected to the settling process in
said part specifying unit and three-dimensional space
arrangement of the parts as an image seen from a viewpoint

in an arbitrary position and displays the resultant.

22. The information converting system according to any
one of claims 2 to 21, wherein said input unit obtains an
overlapped portion of thréeedimensional spaces in image
capturing ranges of input images on the basis of an object
image in each of input images'of an object whose three-

dimensional shape and position are known, photographed from
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directions which are different from each other, aligns the
overlapped portions so as.to coincide with each other on a
three-dimensional coordinate system, thereby coupling the
images, and obtains a viewpoint position and an angle of

view of each of the input units.

23. The information converting system according to any
one of claims 2 to 22, further comprising:

a transmitting unit for transmitting an
identification code output from said output unit to a
communicationﬂline;

a_receiving unit for receiving said identification
code;

a reception-side database in which said
identification code and attribute.data are associlated with
each other and registered: and

a reconstructing unit for searching attribute dafa
of a part corresponding to said identification code f:om
said reception-side database and outputting the attribute

data corresponding to said identification code.

24. The information converting system according to claim
23, wherein three-dimensional shape data of parts of the
same identification code in said database on a transmission

side and in said reception-side database are different from

each other.

25. The information converting system according to any
one of claims 2 to 23, further comprising an analysis

information génerating unit for combining attribute data of
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a plurality of parts specified by said part specifying unit
to thereby generate analysis information regarding a group

of the parts.



