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Techni cal Field [0001] The present invention relates to an

i nformation processing apparatus, an 10 information processing nethod, a
program and an information processing system Background Art [0002]
Recently, technol ogy of superinposingjvirtual information on real space 15
i nformati on of a photographed inage and the |ike and displaying the
superinposed i nformation has beenpgsfaided as a part of augnented reality
technol ogy. For exanple, it is possible to read a predeterm ned mark and
the like included in a photographed i mage, superinpose virtual information
corresponding to the mark on a ace i mge, and display the
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Technical Field
[0001]
The present invention relates to an information processing apparatus, an

10  information processing method, a program, and an information processing system.

Background Art

[0002]
Recently, technology of superimposing virtual information on real space
15  information of a photographed image and the like and displaying the superimposed
information has been performed as a part of augmented reality technology. For
example, it is possible to read a predetermined mark and the like included in a
photographed image, superimpose virtual information corresponding to the mark on
a teal space image, and display the superimposed information (for example, Patent

20  Literature 1).
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25 Patent Literature 1: Japanese Unexamined Patent Application Publication No
2008-510254

Summary of Invention
Technical Problem
30 [0004]

However, in Patent Literature 1, since the virtual information is displayed



Sunmary of Invention Technical Problem 30[0004] 2 using the mark, the
virtual information nay not be superinposed and displayed when the mark
does not exist, and the virtual information may not be shared anobng a
plurality of users. The present invention is nmade in view of the
above-described issue, and 5 ains to provide a novel and nodified

i nformati on processi ng apparatus, an information processing nethod, a
program and an information processing system which enable a virtual

space to I . : i : [
P or ot 1 i Gk e O AL 1 ARBREBH RGP Ko AIARORE ARiRANH B
Accor di ngthtbanak @Rpept cofst,tdhd heedandl informatiéro mayi motdredgrarédamong ave t he

above-descri bed object, there is provided an information processing
appar at usPlupRbitef ¥§Es- an i nege acquisition unit for acquiring a real space

i mage i ncl udi nqn?enprlege JiTRAS «of angt el f';lg‘g,a(; Sibofe-G0RFHED #sBo, SHSt em
t 170 ia

generation uni géenerating a spat coordi nate system of the real
space g nmegithsatslYirb@de by ddvel idndgencaifipdi saforrpationniptdcesshtl aappaansriansi on
unit for transmtting spatial information constituting the spatial

coor di nat feystiepmpgessesing s, @rrrosEEY: dPA ASNEFIRHR FENFEFHS BFIHHiI t to
t he ot her aratus sharing. th I i t]ﬁn]d 04,00
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acqui si ti pexitksH infdrPatiGe SthE oler apsa@athéedl coordinate of the ot her
apparatus, a spatial coordinate of its own apparatus, and an angle of a
vector connecting the spatial coordinate of the other apparatus to the

spatiﬁi cgﬁrgi nﬁ;tel%o f its own apparatus, and 25 the transm ssion unit nmay
transtit tHE'S Elﬁg’tial coordinate, the spatial coordinate of its own

appar at usfooasfl the angle of the vector to the other apparatus as the -
spatial information. [0007] .

According to an aspect of the present invention, in order to achieve the
above-described object, there is provided an information processing apparatus
including: an image acquisition unit for acquiring a real space image including an

15 image of another apparatus; a coordinate system generation unit for generating a
spatial coordinate system of the real space image acquired by the image acquisition
unit; and a transmission unit for transmitting spatial information constituting the
spatial coordinate system generated by the coordinate system generation unit to the
other apparatus sharing the spatial coordinate system.

20  [0006]

Furthermore, the information processing apparatus may include an
acquisition unit for acquiring a spatial coordinate of the other apparatus, a spatial
coordinate of its own apparatus, and an angle of a vector connecting the spatial
coordinate of the other apparatus to the spatial coordinate of its own apparatus, and

25  the transmission unit may transmit the other spatial coordinate, the spatial coordinate
of its own apparatus, and the angle of the vector to the other apparatus as the spatial
information. |
[0007]

" Purthermore, the acquisition unit may acquire a rotation angle of the spatial

30 coordinate system from the angle of the vector connecting the spatial coordinate of

the other apparatus to the spatial coordinate of its own apparatus, and the



Furthernore, the acquisition unit may acquire a rotation angle of the
spatial 30 coordinate systemfromthe angle of the vector connecting the
spatial coordinate of the other apparatus to the spatial coordinate of its
own apparatus, and the 3 transmission unit may transmt the spati al
information including the rotation angle acquired by the acquisition unit
to the ot her apparatus. [0008] Furthegnnre, the acquisition unit may
acquire a GPS coordinate of the other™5 apparatus, and the transm ssion

quire a GPS coordi nate of th: Fansms3ion
he of nor MR Al T B SRR HEBah R ey e iGRAhgonal e ©

appar at usacqLROPBY thewedlisitiER LAit td B otttk appaituan processi ng appar atus my
include a storage 10 unit for storing virtual information superinposed and
di spl ayed08688k he real space image, and identification information of the

virtual infor QN he, vi_r -] t] i i 1 t he

i dentificati oﬁ"f@SFﬁértei téiﬁ,a"é'#%h?h%@l%%ﬁ |%%Gl}%i %%%%gﬁg%ﬁﬁ}e\r%g& é; spati al
coor dignat gyafand, Shé BleatrarRRBisidroni0 fnaly ieanvitt thalspitiaf drfornaton iscipdimgrmposed
and di spl ayed on the real space image, and . the transm ssjon uynit _my 15
transmt thheGRpsoordinatenpdrhenethen apnaeatur pertitef OYs BSracqstiog With i BCof ¢ he
di splay paosition of the virtual information to the other apparatus. [0010]
Furt her no? ?”{pﬁaraﬁ'@qui sition unit may acquire identification information
of the viygopeg information, and the transm ssion unit may transmt the
spatial 20 information including the identification infornmation of the
virtual infor nelfurthermeret e tfpiapatiopupeassise rREale My rludess srorage

coor d{on at it fforastgriifgp lv%ap ?Jlsfio}r}lﬁponogupteﬁﬁlp&erdté:’fﬂ dfsﬁﬁta%m IR0 real space
image, and identification information of the virtual nformation, the wvirtual
information being associated with the identification information, and the acquisition
unit may acquire a spatial coordinate of a display position of the virtual information
superimposed and displayed on the real space image, and the transmissidn unit may
15  transmit the spatial information including the spatial coordinate of the display
position of the virtual information to the other apparatus.
[0010]
Furthermore, the acquisition unit may acquire identification information of
the virtual information, and the transmission unit may transmit the spatial
20 information including the identification information of the virtual information to the
other apparatus together with a spatial coordinate of a display position of the virtual
information.
[0011]
Furthermore, when the virtual information is associated with a GPS
95 coordinate of the virtual information, the acquisition unit may acquire a spatial
coordinaie of a display position of the virtual information by correcting the GPS
coordinate of the virtual information according to a positional relationship between
the spatial coordinate of the other apparatus and the spatial coordinate of its own
apparatus.
30  [0012]

Furthermore, the other apparatus may generate the spatial coordinate system,



[0011] Furthernore, when the virtual information is associated wth a UPS
25 coordinate of the virtual information, the acquisition unit may acquire
a spatial coordinate of a display position of the virtual information by
correcting the UPS coordinate of the virtual information according to a
positional relationship between the spatial coordinate of the other
apparatus and the spatial coordinate @f its own apparatus. 30[0012] 4
which is shared by the information processing apparatus, based on the

ch s shared by the informic sing apparatus, b
it hor moP Bh et PEaRE B Fbatbf rbAZabt FBRAAR, Slttibh i BARL on 5

const i t Ut nRgmALSH BhhsMittePRoei thatransyissienugiener at ed by the ot her appar at us,
the coordi nate system generation unit nmay generate the spatial coordinate

syst em bad¥®d3bn the spatial information acquired fromthe other apparatus..

[0014] Accordi o_anot hq{egg%%g%itqggssﬁénpﬁg}?ra%aﬁpés %yg;gg&p%gnﬁoger_ to

achi eve the 10 0SS Y e I'S provi an information

processi ngyBkfag £ Qpadll| @Wrigatensystedh reidatodnbprthe esthémgppptas,athes t o
performthe steps of: acquiring a real space i rraage; generating. a %pati al
coor di nat encsdistlersysemegeactation uajigedy eengHde Hegiatia soplripaie SY%R%{% dase

acquisition. unit; transmtting. s I | LQn constituting the
spatial c% iSRatfal %]Pag}r%ngf'@ﬂ r%{f@%’}%‘%‘)’ é‘ﬁé&{é%or%hate syst em generat i on
unit to 1fpoy ot her apparatus sharing the spatial coordinate system and

generating the spatial coordinate system by the other apparatus having
recei ved the spAtéafing e onothen asncdifdlp presinh &1veplen By ordel 9racBIEVHHIC t he

appar i ustOERoES G TGS Tb PRGIALA! dcimpiof offRel il MAGRERLTD, |
in order LigwAaRioaYenfbiBation processing apparatus to perform the steps of: acquiring a
real space image; generating a spatial coordinate system of the real space image
acquired by the image acquisition unit; transmitting spatial information constituting
the spatial coordinate system generated by the coordinate system generation unit to

15  the other apparatus sharing the spatial coordinate system; and generating the spatial
coordinate system by the other apparatus having received the spaﬁal information
based on the spatial information, the spatial coordinate system being shared by the
information processing apparatus.

[0015]

20 According to another aspect of the present invention in order to achieve the
above-described object, there is provided a program for allowing a computer to serve
as an information processing apparatus, wherein the information processing
apparatus includes: an image acquisition unit for acquiring a real space image; a
coordinate system generation unit for generating a spatial coordinate system of the

25  real space image acquired by the image acquisition unit; and a transmission unit for
transmitting spatial information constituting the spatial coordinate system generated
by the coordinate system generation unit to the other apparatus sharing the spatial
coordinate system.

[0016]
30 According to another aspect of the present invention in order to achieve the

above-described object, there is provided an information processing system including



above-descri bed object, there is provided a programfor allowng a
conputer to serve as an information processing apparatus, wherein the

i nformati on processing apparatus includes: an inmage acquisition unit for
acquiring a real space inmage; a coordinate systemgeneration unit for
generating a spatial coordinate systemof the 25 real space inmge acquired
by the imge acquisition unit; and a gransnission unit for transmtting
spatial information constituting the Spatial coordinate system generated

by the cogrdinate sys erat | up} t r shari ng
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[0017]

. dj 0 th i i i .ab ,
spati i i shmoriing OF SRl fibedels R 4 RGRPARED0 bR pAT SRRSO S

IS possi b&@ntdgpagguﬁp_l ay virtual 20 information suitable for the position
and posture of each apparatus. Brief Description of Draw ngs [0018]
15

Advantageous Effects of Invention

[0017]

According to the present invention as described above, spatial information is
shared among a plurality of apparatuses, so that it is possible to display virtual

20 information suitable for the position and posture of each apparatus.

Brief Description of Drawings
[0018]
[Fig. 1] Fig. 1 is a diagram for explaining an outline of an information processing
25  system according to an embodiment of the present invention.
[Fig. 2] Fig. 2 is a diagram for explaining the outline of the information processing
system according to the same embodiment.
[Fig. 3] Fig. 3 is a block diagram showing a hardware configuration of the
information processing apparatus according to the same embodiment.
30 [Fig. 4] Fig. 4 is a block diagram showing a functional configuration of an

information processing apparatus according to a first embodiment of the present



[Fig. 1] Fig. | is a diagramfor explaining an outline of an information
processing 25 system according to an enbodi ment of the present invention.
[Fig. 2] Fig. 2 is a diagramfor explaining the outline of the information
processing systemaccording to the same enbodi nent. [Fig. 3] Fig. 3is a
bl ock di agram showi ng a hardware configuration of the information
processing apparatus according to the.same enbodiment. 30[Fig. 4] Fig. 4
is a block diagram show ng a functiongl configuration of an information
proceSS|ng %R aratus according to a first enbodi nent of the present 6

i nventi on Pig. 5] Fig. 5is a timng chart showing a process of
sharing tth@pas]l Blg. lm@rarrﬁm@@ A Osbwifg te0 ptdtesss affesherihg dheresphtial
[Fig. 6] Fig.  6is a timng chart showing a process of sharing the spati al

5 mforrramﬁomaammmgg ca@n@@mbomau ment. [Fig. 7] Flg 7is a

fl owchart w ng.det ai.l s .an |n|t| t S$af o the
sane enbods[ﬁ% é] I’—?d a8] IIIEP% |sﬁ%a g%\%ﬁo Esogow nﬁ gét al élof a
nor melg priﬂﬁﬁﬁﬁu@&ﬁ&b%ﬁ?t&tﬁe%&lﬁe%ﬁlﬁBdlﬂf&le nment. 10[Fig. 9] Fig. 9is a
fl omchart show ng det s of a spatial information update process

accordi ng tlbig ﬁ]eF@aﬁhas 2 flowehare ﬁhommslétﬁﬂﬁ)pf FhinsHal ZABeR PIEFIS ACF I EIE]
to the same embodiment. _
[Fig. 8] Fig. 8 is a flowchart showing details of a normal process according to the
same embodiment.
10 [Fig. 9] Fig. 9 is a flowchart showing details of a spatial information update

process according to the same embodiment.

Description of Embodiments
[0019]
15 Hereinafier, preferred embodiments of the present invention will be
described in detail with reference to the appended drawings. Note that, in this
specification and the drawings, elements that have subsiantially the same function
and structure are denoted with the same reference signs, and repeated explanation is
omitted.
20  [0020]
Further, the description of “preferred embodiments of the present invention™
will be given in the following order.
‘ [1] Object of present embodiment

[2] Outline of information processing system

25 [3] Hardware configuration of information processing apparatus
[4] First embodiment
[4-1] Functional configuration of information processing apparatus
[4-2] Details of operation of information processing apparatus
5] Second embodiment

30 [5-1] Configuration of information processing apparatus
[6] Third embodiment



15Herei nafter, preferred enbodi nents of the present invention wll

described in detail with reference to the appended draw ngs. Note that,
this specification and the draw ngs,

be

in

el enents that have substantially the

same function and structure are denoted with the same reference signs, and
repeated explanation is omtted. 20[ 0020] Further, the description
of "preferred enbodi nents of the present invention" wll be given in the

following order. [1] Object of present enbodinment [2] Qutline of

i nformation pro
processi ng appa

of infornpjopen processing apparatus [4-2] Details of operation of
i nformati on processi ng apparatus [5] Second enbodi ment 30[ 5-1]

Confi guration oflliObiest péprcemt grmbe
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]
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20

25

30

technology of superimposing virtual information on real space information of a
photographed image and the like and displaying superimposed information has been
performed as a part of augmented reality technology. For example, it is possible to
read a predetermined mark and the like included in a photographed image,
superimpose virtual information corresponding to the mark on real space information,
and dispiay the superimposed information. However, since the virtual information
is displayed using the mark, the virtual information may not be superimposed and
displayed when the mark does not exist, and the virtual information may not be
shared among a plurality of users.

[0022]

Furthermore, for example, technology capable of displaying virtual
information according to the position and posture of each person by allowing
position information and posture information to be shared among a plurality of users
has been disclosed. In this technology, each user terminal is provided with a reader
for reading an ID tag, and an ID tag embedded in a floor is read by the reader, so that
position information of each user terminal is acquired.

[0023]

However, in this technology, it is necessary to mount a device for acquiring
the position information, resulting in an increase in the cost for installing a system.
Furthermore, since the position information is shared among the plurality of users
only when the ID tag is embedded in the floor, an available place may be limited.
In this regard, considering this point, an information processing system 1 according
to the embodiment of the present invention has been created. In accordance with
the information processing system 1 according to the present embodiment, it is
possible to allow virtual information to be shared by other apparatuses by detecting
the position information of the other apparatuses.

[0024]

hg apparatus [6] Third enbodi nent
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[0021] [1] Object of present enbodi nent First, the object of the present
enbodi nent will be described. Recently, 5 technology of superinposing
virtual information on real space information of a photographed i nage and
the Ii ke and di spl ayi ng superinposed i nformati on has been perforned as a
part of augnented reality technology. For exanple, it is possible to read
a predetermned mark and the |ike incéuded in a photographed i nage,
superinpose virtual information corresponding to the mark on real space

i nfornmation, i ﬁ?@?%pgjesoqli%gb%gqnygﬁsﬁg?ggﬁﬁ| nf ormati on. However, since

t he virtual ronis e mark, the virtual

i nformation mayNaa! theeusiiRest ipaskemaish phosisimgegsiaten willdbendsdritiédes not
exist, and the virtual information nay not be shared anpng pl Fral ity of
users. [O8ithyefempeq torfdesdrand 3 orFigxhins dagremdRherRigpingdbasvans Pl Bspl ayi ng

virtual information according to - NOS ] per son
by’ &l | owi (ETBREPE P TToT HaeT o g b pRRL- RS UER, Pl PO
among ;5 phlufadky oY PhardfiLés shas abeanintirialios ¢tocebsing Mipparar hiokodyan each
user termnal is provided with a reader for reading an ED tag, and an 11)

tag enbedwéemation pfacessing apnasaies B9 tInehe deltnaying desaripbion.dor HissPHpess

information of each user termnal .i jred.. .k . er, in
this tec h?lf;f:(gﬁfﬁfuefl?e’ i% “he cgéeérg Pt;ﬁe tlgﬁjnnggtﬁéﬂ g?oﬁ:g#:%gfoerm alc arbcih}dlég\éﬁ\éhe
position épl'g)taﬁhh!iﬁ%&,i @R ist aslidfbAghtion BocésBimbeppearani 1handalé ifformatioat al | i ng
a system Furthernore, since the position information is shared anong the
pl ur al i t yprotessiograppaatus dlywithemdasprebadD t ag i s enbedded in the floor, an
avai | gbl ewﬁh e may be limted. In this regard, considering this point, an
i nformati gfocessi ng system 1 according to the enbodi nent of the present

invention has beghi@bRALRA. prdteRaRObFIRAEs VIOt Br e infofR4tioAt peRingcessi ng
system 1 according to the present ‘enbodinent, it is possible to allow

virtual i sfreratest 20 fort exahpls ivan bd epymplifinsrasgpiafoamates PlogessBedeipg 30 t he
posi tion Ii)rr(])]:z%rega \;E/‘iiﬂ?g. {ﬂgplg}b %e\(?itcg,egucﬁpfpsaei %&l‘ljsp (S)he,[ap 8%%!)11&1 8digital assistant
(PDA), a portable game machine or a small personal compﬁter (PC). The
15  information processing apparatus 10 or the information processing apparatus 20
stores a plurality of pieces of virtual information superimposed and displayed on a
real image. Each piece of virtual information is associated with identification
information for identifying the virtual information.
[0026]
20 For example, as shown in Fig. 1, it is assumed that a user A captures an
image of a predetermined space using the information processing apparatus 10 and a
user B captures an image of a predetermiﬁed space using the information processing
apparatus 20. It is assumed that the user A and the user B are positioned at different
places. It is assumed that the user A views virtual information 51 through the
25 information processing apparatus 10. Meanwhile, it is assumed that the user B
positioned at a place different from that of the user A also views the virtual
information 51 through the information processing apparatus 20.
[00271
However, when spatial coordinate systems do not coincide with each other
30 between the information processing apparatus 10 and the information processing

apparatus 20, a difference may occur in the visibility of virtual information viewed



[2] Qutline of information processing system Next, the outline of
the information processing system1l will be described with reference to
Figs 1 and 2. Fig. 1 is a diagramfor explaining the outline of the

i nformation processing system1l. The information processing system1l
includes a 5 plurality of apparatuses such as an information processing
apparatus 10 and an information proceésing apparatus 20. In the follow ng
description, for the purpose of convenhience, a case where the infornmation
processi ng sy, m.1 I S p. . , tion

pr ocessi n%‘%p%%ﬁ%stﬂt]ﬁ_%ns%érggﬁ twl? %&o@%@%@ﬁﬁiﬁ?%%gisgﬁsga%gﬁ?g{lﬁé%o, wi ||
be descri&gH. oth& BREIn the infornHiieni prbeessing i appamptus CHs andghea piamatiios 10 or
the information processing apparatus 20, for exanple, can be. exenplified
as an i nfpropessingreppitae S8 ﬁgﬁtabirﬁpmﬂ%rscmws\ﬁﬂtoﬁ Bregi FWCayrdEvitce, such

as a cell. phaone, ersonal di gi J: WP me

machi ne o %S?%Wﬁergeela%oﬁ@?m%g%ﬁ%%rﬁt%y&ﬁ%@@@nn?g%i on %Pg(%essi ng
appar & usditflaprexhipld B Qfaktuen infoesRDal A9l apdisplat usadplestDrofsvieugdl ural ity
of pieces of virtual information superinposed and displayed on a real

i mage. Eainfforpiagie). of virtual information is associated with identification
i nformati fbﬁzé]or identifying the virtual information. [0026] 20For exanpl e,
as shown g. 1, it is assuned that a user A captures an inage of a
predet er m ned SP@fiRnHieN el ethe PoTtidas iof th pseaasdsgeapppababusrdtiyand a
user B captures an inmage of a predeterm ned space using the information

pr ocessi ndetegigdhistce s dizf%arenqe degursde wiesdng plagesthdhqaser Axnd ke wiseButher B are

it d at differ I P > h i
Vi1 ol B Reh o3 Red Pal B Rl SR R B D TV s 10

Meanwhi | e[oo'gp1"i‘s assuned that the user B positioned at a place different
fromthat of the user A also views the virtual information 51 through the

i nf or mati on pr onethis regamdp pratizet presa enflodimgntHbgenpsitionipiwmaten phfhe
c di t t d 1 i i d it h 3 t .

D o a1 B35 A B Pivg Tops Pty derdeREteg lRhetiat L e R K
appar at Usg2flat fhe qg&& gﬁﬁﬁ? RFORYatRACHA bk Approfrimelyi ddpldyied adfonyiarplutality

i nformati on vi ewe ,
15 of users. The procedures 1 to 3 of Fig. 2 are as follows: procedure 1 — detect the

position information of an information processing apparatus (a camera) of the user B
in a spatial coordinate system from a captured image; procedure 2 — notify the user B
the position information of the information processing apparatuses (the cameras) of
the users A and B in the spatial coordinate system and an inclination angle of a
20  coordinate system; and procedure 3 - the user B creates a spatial coordinate system
equal to that of the user A based on the notified position information of the
information processing apparatuses (the cameras) and inclination angle.
0030]
' Herein, the inclination angle, for example, includes yaw, roll, pitch, and the
25 like. Since the position information of the user A and the user B is recognized
according to the procedures, it is possible to share the same spatial coordinate system
among a plurality of users. For example, as shown in Fig. 2, the same spatial
coordinate system is shared between the user A and the user B and the virtual
information 51 is viewed by the user A and the user B. In such a case, since the
30  user A is positioned at a place where the user A views virtual information from the

front, the user A is in a state where the user A views virtual information from the



fromthe positions thereof Wien the spatial coordinate systens are
different fromeach other between the information processing apparatus 10
and the information processing apparatus 20, virtual information
superinposed on a real space image is in a state where each apparat us
views the virtual information 51 fromthe front (a 5 display exanple 53 of
virtual information and a display ex @ple 55 of virtual information).

[ 0028] Furt hernore, when the positions of the apparatuses cannot be

accur at el . dehech Sl ALNGe & o hLSLENPRARGHER. | MyRGRlARERsRT the

user A an virtua mat1 on 55 may be virtua

i nf or mat i PRs phgu@RRder aplate byhckhtheuser BRiedOARA3! informatibm frbi therbegard, in
the present enbodi ment, the position information of the user Akaand t he
user B i sthaseenBhiscny sie sdewdhe sssrBiVisy s siemmatioa o ghebagk (Beg. 2, so

that the {i?élg%%/}iw&tépg?a?iogﬁgrv%m oﬁﬁ‘ﬂio??. appropriately displayed anong a

plurality € procedaures to 3 of Fig. 2 are as follows:
procedur e[ph3t] detect the position infornmation of an information processing
apparatus (a canera) of the user B in a spatial coordinate s s(iﬁ%mfrom a
capt ured i mage; Inghisceaupecpate pesitiopynforaaiieree! aothes %B@?Wé?&? ofmat i on

f the i ti . I ' ts A d
B it he Ut aPReaBRE Rark oS REMREI e hitf EBEAR ey bl Snitegr,s A an
coor di nat &sﬂﬁﬁ% Sl shﬁﬂﬁ% R QERRUIPace forl BperisibsiBg cviftaslemfamspiani alAs

coordi nate systemequal to that of the user A based gn the notified
posi ti on destoberbatione, e infaanitivnopraeassing appae®s 30 myvnsp harthe ysE S m9pe

cameras) and j.pclipation. |l e. [003 rein,. i i i Ea&gl e, for
exampte, €‘?1(9Phﬁ‘éé 0559@“3?&%{3’%“%?‘%‘% ﬁ?nsg#&ﬁ@h% sﬁq‘?aﬁ ?E%{dﬂ%ténggstt %tﬁg) posi tion
i nformati &@o@{aﬁbﬂqxe@e@gmgaﬁ fubel (LS Rhed bl Sthé RBQUAI e dr alee difdindgiono t he
procedures, 1t is possible to share the sane spatial_ coordi nate system
anong a pprecessingyapparaissel 8 . mEp rbeenetifitde thezepf shodlie itHormaiionoProceRsinga me
spatial coordi nsg,}re systemis shared between the user A and the user B and
the virtu@PaH¥orthation 51 is viewed by the user A and the user B. In such
a case, std@g ]the 30 user Ais positioned at a place where the user A

ua

views vir information fromthe ) ) .
15 Hereinafter, the configuration of the information processing apparatus 10

that notifies another apparatus of the spatial information will be described in detail.
However, the information processing apparatus 20 may have the configuration of the
information processing apparatus 10. Furthermore, the information processing
apparatus 10 may be configured to generate a spatial coordinate system based on the
20  spatial information notified of by the information processing apparatus 20.
[0033]
[3] Hardware configuration of information processing apparatus
So far, the outline of the information processing system 1 has been
described.  Next, the hardware configuration of the information processing
25  apparatus 10 will be described with reference to Fig. 3. In Fig. 3, while the
hardware configuration of the information processing appa;ratlis 10 will be described,
since the information processing apparatus 20 has substantially the same hardware
configuration as the information processing apparatus 10, detailed description thereof
will be omitted.
30  [0034]
FIG. 3 is a block diagram showing the hardware configuration of the



front, the user Ais in a state where the user A views virtual information
fromthe 10 front (the display exanple 53 of the virtual information).
Meanwhi |l e, since the user B is positioned at a place where the user B
views virtual information fromthe back, the user Bis in a state where
the user B views virtual information fromthe back (the display exanple 54
of the virtual information). 5[0031] In this way, accurate position
i nformati on of anot her apparatus incllL}ded in the real space image is
detected,. so that the sape ialnc di BhE: S ' rngsul tin
in shari nna%oa{'n@]tlpze Lpé?cegf)ué eap§ %r%%uss’u%)oér iofrii)eogl ng "\‘/ﬁﬁ}?‘t hlg)lr&élsn or at?l oSn.lgAs ’

descri bedinaR@vea el frb@kBE AR (WRADEEH, Agread palyainusoR0 (RONdI (3y at he user
B may 10 be notified of spatial information constituting a spat.i al

coor di nat mndymtaseesh ynankay i(RAMN 03 onhest die d 8ty bEBEFa Ll 8t 78 PECBHNBYE by t he

user Ato r t.he inf ti.on Qcess] amﬁﬁ[ : tfied

t her eof be‘)?ﬁB ’F‘i‘?f%?%g@—gac?ﬁ IBP%t(F:) egsﬁengdg;%lﬁar ﬁgiteg%e 11?8,8%%50?%2%&'5%&“6“
the copfi gufadikeaies; HINS) 1N SUARE i 07) Jpd acoasMkatippdedtais1Sl0 that notifies
anot her apparatus of the spatial information will be described in detail.

However, t0885] nformati on processing apparatus 20 may have the
configuration of, t information processin . t re, the
i nformation pr oi}éesgﬁﬂgl%a\psﬁlé"rﬁﬁﬁgn%er Kf/n Blgg%%%%g}r%%né% cagﬁélr%t%ﬁe&g

spatial caor dhRsIS Y StRmR baredionn of NBe 2BfERatibal procdssingaapparmtiotliof i ed of
by the information processing apparatus 20. [0033% 3] Hardware
conf i gur agdcordling fonfarioas | progpnes es siutheappiar athgs C 101 smay abe tahe

outline of .the infor i rocessi ng system 1 has b i Next ,
Ohe Wl oot 1he SN RERESER Bt OnrahR pRBRRAEERL ke TOX)
will be dgaghiRetsdtivyihé eber ice TH A 163 pridiarfiyGtords ploBiang dsbé fitar dwar e

configuration of the information processing apparatus 10 will be
descr i bedtheskearion é tien®Bl il i pmapetorseappropgiatelipehaaging ip theascatignsefant i al | y

10, ot ai e PRSEL; prd B her ol Sp b Tl e R M BeoBE AN SRR 21 0
connected to one another through the host bus 104 including a CPU bus and the like.
15  [0036]

The host bus 104 js connected to the external bus 106 such as a peripheral
component interconnect/interface (PCI) bus through the bridge 105.  In addition, the
host bus 104, the bridge 105 and the external bus 106 are not necessarily separated
from one another. For example, the functions of the host bus 104, the bridge 105

20  and the external bus 106 may be integrated into a single bus.
f0037]

The input device 108, for example, includes an input means such as a mouse,
a keyboard, a touch panel, a button, a microphone, a switch or a lever for allowing a
user to input information, an input control circuit for generating an input signal based
25  on input from the user and outputting the input signal to the CPU 101, and the like.
The user of the information processing apparatus 10 can operate the input device 108,
thereby inputting various pieces of data to the information processing apparatus 10 or
instructing the information processing apparatus 10 to perform processing
operations.
30 [0038]

The output device 109, for example, includes a display device such as a



11 informati on processi ng apparatus 10. The information processing
apparatus 10 includes a central processing unit (CPU) 101, a read only
menory (ROM 102, a random access nenory (RAM 103, a host bus 104, a

bri dge 105, an external bus 106, an interface 107, an input device 108, an
out put device 110, a storage device 5 (hard disk drive; HDD) 111, a drive
112, and a communi cation device 115. ,[,0035] The CPU 101 serves as an
operation processing device and a co&@rol device and controls the entire

operation gf .the info I QN._pr.o i NG: : di t g,vari ous
progr ans.caglﬂdFﬁngEtFee{%eg]@%yl%?ﬁ%h%qﬁgﬂg %g mﬁg'i) %B?%ggj s%érq?ceT%]é ROM 102
stores pregimdEehiQRsiai @shlBAGIED d&/iGhdtampl kel addudiv auiputuleiteby t he
CPU 101. The RA%/I 103 primarily stores progranms used for the execution of
the CPU 10ith apar seekesand aphradphonst o Tiie oMERGidRgics d0Pnior sxemple; 8¥WPEF t he CPU

101, and the i ke. The CPR 01,, the F 0 d;: . nect ed
to one arf6PIdPe dﬁrc%tﬁﬂt't hlgl ﬁg@{l’ btgues @Q){Lﬁ%l‘jﬁgl %%ﬁgy%‘%%i pg‘%gst e like.
15[ 0036] informatidi€sudRShs BYSrodddi Sideonagat ad the foha ekttextnal imsged 06 such
as a peripheral conmponent interconnect/interface (PCl) bus through the

bri dge 108eawhikedthetaudiv, outhet deyine coneertsoaprodhesdputnydiia and g dike fRioext er nal

bus 106 are.not, necessaril,y separated from one another. For exanple, the
functi onsaugfo?rﬁieo 'étfﬁ](‘}l?éld%ba the bridge 105 20 and the external bus 106

may be i gopt ed into a single bus. [0037] The input device 108,

for exanple, 7ncludes an input nmeans such as a nouse, a keyboard, a touch
panel, a but t orilheastoiage deriondl0 is asdeta ghrage davirecentiguend s answamgleLiuser to
i nput_information, ap.,input control circuit fo i i t signal
based%25 Bcrgs T PofiecRPaelon arresiag Btreril (At Y BRRIPE ( ne ooy
101, and &hg,ditnkhr, aldSndySREIAE al H6ralzé hRKiNBA] £ FecBfd6E 36Viog f@npadrdings 10 can
operate the Input devicé 108, thereby inputting various pieces of data to
t he i nf ordm ioanthprsaregs imregiwppa reading doviee fonseading daiy frave theFtoresst i on

processi ng apparatus,. 10t o perfor.m processi,ng operations. .. 12

cat hode ra§diihan CHIPE Qﬁv%&%e‘a@%}g @@}{,a rﬁcqrflﬁgﬁ”ﬂ grsiosr?%q 318‘?*@%[’ glgéﬁk:CD)

device, aficor 9 SorkbOviEN 1, N intd, el (ARERIHDBY meardage deviw and an
c

audi o output device 3u as a speaker and a headphone. The output device
109, fror eladmves,a batiplisls and pioosiumregraosrtxentted by tHe(RU 101 ped gpapHsay
devi ce di spl ays, various. pi eces, of 5 infor Lon such as repr ed vi deo
data in tHESSSHHBE % @%grgi'or?’ﬁgﬁ%@?ag ﬁ\fﬁnﬁﬁ(‘é?tofeﬁéméﬁm’gné n%%? i gjvi ce
converts repraduged audiRcR iR baatkdbed kike into audio and outputs the
audi o.

[0040]

p—

The drive 111 is a reader/writer for a siorage medium and is embedded in
20 the information processing apparatus 10 or provided at an outer side of the
information processing apparatus 10. The drive 111 reads information recorded on
a removable storage medium 24 such as a magnetic disk, an optical disc, a
magneto-optical disc or a semiconductor memory which is mounted thereon, and
outputs the infoﬁnation to the RAM 103.
25  [0041]

The communication device 112, for example, is a communication interface
including a communication device and the like for connection to a communication
network 50. Furthermore, the communication device 112 may be a wireless local
area network (LAN)-compatible communication device, a wireless USB-compatible

30 communication device, or a wired communication device for performing wired

communication.



[ 0039] The storage device 110 is a data storage device configured as an
exanpl e of 10 a storage unit of the information processing apparatus 10
according to the present embodinment, and may include a storage medium a
recording device for recording data on the storage nedium a reading
device for reading data fromthe storage medium an erasing device for
erasing data recorded on the storage 4 dium and the |ike. The storage
device 110, for exanple, includes an HDD. The storage device 15 110 drives
a hard dwﬁb:%nd stores prograns executed by the CPU 101 and vari ous pieces
of dat a. u? hernore, the storage device 110 stores an item an
|dent|f|cat|on|nypﬁg@nﬂ@ﬁhﬁaﬁ like which will be described later. [0040]
The drive 111 is a reader/witer for a storage nmedi.umand is enbedded in

Eg thefinfoinalmﬁﬁfbm@@@@%Pqﬁﬁgﬂﬁ&Qﬁ@fGﬁbﬂwmﬁwiﬁ9%$$6%ﬂm§Fﬁﬁh outer side of
e informatio ocessing a [ - 10 ' i i
recorded on a :%cﬁéaﬂ;’atglle Zmé(g%air‘g g gﬂ%@u()# %f4t£§ 3%]%%??% a(%sgi?lg cs:dp g %ﬁfg rrg; o

optical djFGas BHeRRAURSESEPT INGRE, thes funefioml Seifigorduat aff theeinfoynatioch i s

nount ed thereon, and outputs the information to the RAM 103. 25[0041]
The commupriessingraptaiusel O1agording te fenfirst embedumend e dascobed %’Etgr face

i ncludin [of0) LcatiQr Vi . i j
cormmuni cgﬁe%(ﬁ‘fw%g‘?l%gr%"S & %hﬁ@?%&g,ﬁg&éﬁég@n (ﬂ%ei @gﬁbgﬁj %(Seq@-}glci:ﬂe]dﬂ%b may be
a_ Wi rel essrthOfAbrmiBA phRk¥HiKafpafills MpaGaidill © thepressit eabbdimenievi ce, a

wirel ess USB- conpatible 30 cormuni cation device, or a wred comunication
devi ce fol004&k form ng wired conmuni cation. 13 [0042] [4] First enbodi nent

he A duar e oot FBUPATE S16 of R PRSI REbiSRBleoiBaRkAT CRRAE ua S0 Tl
image acquisition unit 152, an acquisition unit 154, a coordinate sysiem generation
unit 156, an other terminal detection unit 158, a storage unit 160, an output image
creation unit 162, an image output unit 164, a transmission unit 166 and the like.
[0044]

15 The image acquisition unit 152 has a function of acquiring a real space
image. The real space image includes an image such as a landscape captured by an
imaging apparatus (not shown). The imaging apparatus may be integrally formed
with the information processing apparatus 10, or may be provided separately from
the information processing apparatus 10. For example, an image captured by an

20  imaging apparatus provided separately from the information processing apparatus 10
may be stored in a storage device such as a memory card and acquired by the image
acquisition unit 152. The image acquisition unit 152 provides the acquired real
space image to the coordinate system generation unit.

[0045]

25 The coordinate system generation unit 156 has a function of generating a
spatial coordinate system of the real space image acquired by the image acquisition
unit 152.  As described later, when it is not possible to acquire spatial information
from another apparatus included in the real space image (also, simply referred to as
another apparatus), the coordinate system generation unit 156 generates an arbitrary

30  spatial coordinate system. Meanwhile, in the case of acquiring a spatial coordinate

from the other apparatus, the coordinate system generation unit 156 generates a



510 has been described. Next, the functional configuration of the

i nformati on processi ng apparatus 10 according to the first enbodi mnent wl |
be described with reference to Fig. 4. Fig. 4 is a block diagram show ng
the functional configuration of the information processing apparatus 10
according to the present enbodi ment. [0043] 10As shown in Fig. 4, the

i nformati on processi ng apparatus 10 i,ncludes an i nage acqui sition unit
152, an acquisition unit 154, a coordinate system generation unit 156, an

ot her term ﬁalcfc%i%gnea %é}% eﬂ@é&dfoﬁtﬁ@t&“tﬁ% %gﬁfppﬂt&s- 160, an output inmge

creation A Pragel ou uni Ya ‘transmssion unit 166 and
the |ike.jobf944] 15The image acquisition unit 152 has a function of
acquiring a real space inmage. The real space inmage includes an inmage such
as a | andscape Hepspatiell ipfpraationayiangelampalr SensEtRg: 2 SHaRH) CooTdiaale magi ng
appar at us be in rally.for i I i 3
apparatusﬁgg%lﬂyiﬁﬁbﬁg aﬁ?%ﬁéﬁg%%ggﬁgéa é@@m#%%%%%ﬁ%z?ﬂ$@%ﬁ§$?%%ﬁg

processi NgF APBRE Appfratkl; arl-ahgl@ VR or2dnhéR@E theppatiabdodrdirate @0thenmagi ng
apparatus provided separately fromthe information processing apparatus 10
may be stahedaiparausstoothegwatiahveavadinate pfds evneppiptusast Bsdlikeqdibfed by

the i mage acgui siti.on it 122. .The.i nmage ac@ui si.ti N :Qvi des

t he acqui ?céﬂgﬁlé’éll mggéélgrhaﬁﬁg Hon 194 a(?%olr'%g neg%%a{st%/gﬁ%%ﬁgglﬁe&lgfs P gt:llaquni t.

[ 0045] 25Jedinmesfidal e TaMSE il GeMnasiabh @RitUsH tacdiifeshhs spatblioirdinate of
generating a spatial coordinate systemof the real space inmage acquired by
t he i mageofabeaihst apperatuspasiticed apie gpaiial Fonadinpigtgsperatgddry the cqasdingle

Phe rial wfBeiinsizgen iardgs. b sBryE P dilscil b GosPRECSALHE A ) 0 "
coor di nat & G¥SLEidt IGRREAKE Bt 4kl doRdidSBRITahe SRR apsddiths &F thedPasalat i al
coordi nate system Meanwhile, in the case of acquiring a spatial
coor di nat evordinate of its own apparatus.
{0047]
Furthermore, the acquisition unit 154 may acquire a spatial coordinate of a
15  display position of virtual information superimposed and displayed on a real space
image. The spatial coordinate of the display position of the viriual information is
also included in spatial information and is an element constituting a spatial
coordinate system. The spatial information is transmitted to the other apparatus (the
information processing apparatus 20 and the like), which shares the spatial
20  coordinate system, by the transmission unit 166 to be described later.
[0048]

Herein, the content of the spatial information transmitted from the
information processing apparatus 10 to the other apparatus will be described. The
spatial information, for example, includes the following information: (a) spatial

25  coordinates in the spatial coordinate systems of the information processing apparatus
10 and the other apparatus; (b) roll (a rotation angle) of the vector connecting the
spatial coordinate of the information processing apparatus 10 to the spatial
coordinate of the other apparatus; and (c) identification information (ID) of virtual
information being displayed and the spatial coordinate of the display position:

30 {0049}

A distance between its own apparatus and the other apparatus is recognized



fromthe other apparatus, the coordinate system generation unit 156
generates a 14 spatial coordinate systemequal to that of the other
apparatus. [0046] The spatial information is an el enent
constituting a spatial coordinate system and includes a spatial coordinate
of the other apparatus, a spatial coordinate 5 of its own apparatus, an
angl e of a vector connecting the spatgfl coordi nate of the other apparatus
to the spatial coordinate of its own d@pparatus, and the |ike. The

acquisitign unit 154 has UNChl Of  acquiri lheneng LEyting the
spati al cﬁ%@ﬁﬁé‘?iéng%qne%ﬁ(a;’h%& {hia{s)? 1? ﬁ’é’%@éﬁﬁg g? éfqldgn uni téﬁg%?@%&l{r es the
spati al capr@hindtgsieh. t FartBéMeire 2 RaPaisitse pO dedito aadtaibntdhglesipain al

coordi nate generated by the coordinate 10 system generation unit 156, the
spatial céiectiona 1 dectionsnghinz disprtioatin¢he spafialigeerdingie syHim thyeugictieor
connect i n%ft he ..s atml coordi nate of the other apparatus to the spati al
coor di nat ahpR o " apparatus. [0047] Furthernore, the acquisition unit
154 may agmgbre a spatial coordinate of a 15 display position of virtual

i nformation superinposed and di spl ayed on a real space imal?e. The spati al
coordi nate of tlmeadditspl the notasionianaleatt (Phmay be rerdaced fyghaaell shanahe) so

i ncluded in spati i.nf o lon and is.an eale onst | e pati al
coor di nat‘éecgﬁyé)?@ﬂg e @?ﬁ%@ﬁ?ﬂ’ﬁ% RS tssrgtr?%s}lﬁi ﬁde‘%%{e%r&?ﬁga%t her

appar at usyhihe, iBhlasdtik OrcRirORESHhddnaP RAKR WectdP cangkctig the kdhtialwhi ch
shares the spatial 20 coordinate system by the transm ssion unit 166 to

be descr i bmddihateof the{ ipit@tion processhgy agipacatisHe te dha spatialgfoordinate ghthea)

i nf ti t itted f t he i nf ti i 10 t
t he- olther SUpLAIPARS. 610 whEt Tederpraret TS gl an ook FRRAGEb R ” 1 ©
exanpl e, {z&@ér%‘ﬁﬁe&ﬁg thOLpM BSoriHaf HBthE G¥orh@ionSetdsting dppaankdionat es in

the spatial coordinate systens of the informati on processing apparatus 10
and the otohibe spatiahcartrdinate(df)the other gnparatysatlicantl afgicapplocemens voeler s

connecting the spatial, coordinate of . the informatio r.ocessi ng. appar at us
10 ot he¥ SRV Falbor BiaTaioesdae {HEoLPRaPe B arie: il sar g joctdhnR
identificgti ninhﬁ{ﬂ&ﬁﬁﬁt' LhD)anpiraMist tU @ tHen§RABEIRAInBRI H0the| stdrayed and
the spati g‘lkﬂ%oor I nate ﬁs‘?&tshlegdaipgplaa; posi tieor%:)fa 30[ 0049]

15  apparatus may not be uniquely specified by the roll value of the replacement vector.

[0051]

In the case of defining the replacement vector of the vector connecting the
spatial coordinate of the information processing apparatus 10 to the spatial
coordinate of the other apparatus and specifying the roll of the vector connecting the

20 spatial coordinate of the information processing apparatus 10 to the spatial
coordinate of the other apparatus using the rotation angle (yaw, roll, pitch) of a
spatial coordinate system, it is necessary to use a vector with a rotation axis, which is
not orthogonal to the vector connecting the spatial coordinate of the information
processing apparatus 10 io the spatial coordinate of the other apparatus, and a

25  rotation angle.

[0052]

Consequently, in the case of using a replacement vector in order to allow
unique spatial information to be shared among apparatuses, all values of yaw, roll
and pitch of the replacement vector are included, so that it is possible to avoid a

30 problem that the rotation angle of a vector cannot be uniquely specified.

[0053]



15 fromthe information of (a), so that it is possible to decide the scale
of the spatial coordinate system Furthernore, it is possible to decide a
rotation angle in an x direction, ay direction and a z direction in the
spatial coordinate systemthrough the information of (b). 5[0050]

In addition, the rotation angle of (b) nmay be replaced by the roll of

anot her vector of an X axis and the I%ke in the spatial coordinate system
However, in a case where a replaceneﬁt vector is orthogonal to the vector

L e e ey

10 to the spati e er apparatus, even when the

r epl acenmepkorRGbR hrdcedsaiotfpphitise) imd the ditee appaatuoinaltve fisedlyodectivdnect i ng
the spatial coordinate of the information processing a_ppar,at'&s) 10 to the

spatial ciooddinrat eFor exanplothey asjspasabudecidedas e direstiop HirepishpbEment
;/ﬁgt g[) a? ?\%}1&8 %3}%%1% %%%dévgifhl%ﬁ é{g{é rv%Iu%E agtb%%s[ac? 54: th%frofl e e ve%gﬁmem I ng

. ( f'ormation processing apparatus to the
spatia co@hdiRRt Be atl ottt dSthRAARIALEGH PRYeRDI dpatanisglety/thepeci fied
by the roll val ue of the replacenent vector. [0051] In the case of
defi ni ng sratal epirdisairmitthy odcoapptratise resuchra sednBt thenymenRagyAasa|

coordinate of the informgtion prepcessing. a a t i.al

coor di nat &%f: %%eexa{“ﬁgﬁ» %Bat?l& Ongﬁﬁo%gléocﬁ%%%%%ﬁh%ﬁ%%r éﬁlaﬁlg?m '?’ Ikllljgltm%/rector
connect i ng, 20 $patibd GPGEV H34, @ Rbbleheminbesulit vhithihe g esss g
apparatus 10 to the spatial coordinate of the other apparatus using the
rotation thgl exigyamotrbel decideilt c Fhusnfin suelp atdasg, it SoresesranetosJeddmiheit js
necessary t.o yse vector with a.rotation.axis.. ieh_is.not orthogonal to
the vEtt O?E@Bﬂﬁé’gﬂleﬁbm"t‘%@ds SEi%41° 183§Y%°ﬁdF3dc§F°¥,ﬂoe&Fﬁfa§%spmti on processing
appar at us 01.)@4}0 the spatial coordinate of the other apparatus, and a

25rot at i ok angl e. [0052] Consequently, in the case of using a

repl acement vechothei storagalenit tl60aeovirunal piiermsapian jsaperimpesedn; e I'F% be

shared anpbng apparatuses, all.valu f r.ol | d piteh of
repl ace ne?ﬁa%?/ é‘gg%f’r lsé}f’@"l‘%‘icfﬂ’&@d,ae‘g?‘iaﬁﬁ? W@%‘OBOO@% Ivgjn_lag métgléql%}hgl 30
pr obl em tﬁﬁﬁd&ﬁﬁg%@?ﬁt\?il@&lﬂﬁghﬁaﬁn. a vector cannot be uniquely specified.

[ 0053] 16 ernore, azimuth angles of axes of the spati al
coor dimat 56T the i nformati on processing apparatus 10 and the other
apparatus may be fixedly decided.in ad e. FEor .exanmple, .the Xi s may
be decided as t ke thF’éP?f‘?‘lB}ﬁ‘ff}?tF‘été‘%q W&X%@B%Mtlgngﬁgeg% }Sn e.ese
fixed val yes by, RemtiiftifudbdCin’ fld ! WacOlimbBe qGHar by gRnifad ng the
spatial coordinate of the information processing apparatus 10 to the
spati al ceayuikitiat enivl 52 hed spdodlyirapihapesition ih the sptialacaadiaatei systemeols ame
manner as above, fqQr ex | e, en the informatiqn processing. apparatus 10
and the oﬂﬁé’rtheéﬁwl%ﬁlus Jémi%g}ﬁeo artgﬂmpﬁ]em?lug&;g @,tﬁ%re&fg@?%}ﬁ £y occur
In whyeh khe, ¢ ScaANfe ¢ %cﬁé&aﬁéiﬁ%cﬁmﬁtk&%dﬁﬁégéeﬂrocgﬁﬁﬁg nieBnS Y&h a
case, 1t I's necessary to decide t -

performing background difference and the like. Furthermore, the position of the

other terminal in the spatial coordinate system, for example, can be specified using a
position detection method disclosed in Japanese Unexamined Patent Application
Publication No 2006-209334 and the like.

25  [0056]

The output image creation unit 162 has a function of creating an output
image by superimposing the virtual information stored in the storage unit 160 on the
real space image captured by the imaging apparatus. The output image creation
unit 162 provides the created output image to the image output unit 164.

30 [0057]
The image output unit 164 has a function of outputting the output image



10 azimuths of the x axis and the z axis in advance, in addition to the y
axis. [0054] In the storage unit 160, the virtual information
superinposed on the real space inmage is associated with identification
information of the virtual information for identifying the virtual

i nformation. 15[ 0055] The other term nal detection unit 158 has a
function of detecting an image of anagther termnal included in the real
space inmage acquired by the image acquisition unit 152 and specifying the

position in th tial di . i . i
01 "t he. otMEHOEE PR TPWaRdae A RHoR R 1B e BBy MhiGtho b Bfled AT, (08
can be dehg&ifsEndRinHHoRs hppeR@uw1d.mage processing nmeans for perform ng

background difference and the like. Furthermore, the position of the other
t erm nal [0A58]he spatial coordinate system for exanple, can be specified

using a positi det ecti on net di scl osed 4 n es L.hed Pat ent
Appl i cation Pugﬁfec%swsm %%%?ﬁngﬁ% ?flhneo t#ﬁgg&ezﬁflf%%@i it The
out puty i NRIGHETELALLRPed PatialBforiasion. [ TAE h@imiefiof bRidtleb gn@nregulaplyt | mage
by superinposing the virtual information stored in the storage unit 160 on
the real tspmmit thewpatia dpfoometdomhio theeotheragginatsts pamayusansThethsipptial i mage
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_ ron unit 162 to a
di spl ay (@@ggphomn) provided in the information processing apparatus 10.
[0058] The transm ssion unit 166 has a function of notifying the other
appar at us of 5 Tieeothenwappatesisridvor segivied the batigheinfosmatitn drapsmiedi ssi on

unit 166 egularly tra it th ti.al inf ti t h
s pparkt oSt b Bgnisdan ot Tofeceisaesh HalifsonRli P Stnah vhsh Ll

i nformatign 4 HRMSEEE hritestilg QiARkuANPANALS ohOfRIbraddeitted hatidppar at us

havi ng recei ved1 the spatial 1nformation transmtted
information. The other apparatus generates the spatial coordinate system according

to the spatial coordinates of the information processing apparatus 10 and the other
apparatus, which are included in the trapsmitted spatial information, and the roll
15 value of the vector connecting the spatial coordinate of the information processing
apparatus 10 to the spatial coordinate of the other apparatus.
[0060]
The other apparatus having received the spatial information decides the
scales of the spatial coordinate systems from the spatial coordinates in the spatial
20 coordinate systems of the information processing appératus 10 and the other
apparatus, which are included in the spatial coordinates. Then, the other apparatus
decides the rotation angles in the x direction, the y direction and the z direction in the
spatial coordinate systems from the roll (the rotation angle) of the vector connecting
the spatial coordinate of the information processing apparatus 10 to the spatial
25  coordinate of the other apparatus. In this way, the scales and axial directions of the
spatial coordinate systems of the information processing apparatus 10 and the other
apparatus coincide with each other.
[0061]
In addition, the other apparatus superimposes the virtual information on the
30  generated spatial coordinate system based on the identification information (ID) of

the virtual information included in the spatial information and the spatial coordinate



10 fromthe transm ssion unit 166 generates a spatial coordinate system
which is shared by the information processing apparatus 10, based on the
transmtted spatial information. The ot her apparatus generates the spati al
coordi nate system according to the spatial coordinates of the information
processi ng apparatus 10 and the ot her apparatus, which are included in the
transmtted spatial information, and %ﬂe roll 15 value of the vector
connecting the spatial coordinate of k e information processing apparatus

10 to th toh di . : Th
ot he? apg rtﬁ'?&lés%i‘?g\cﬁ%%{gml%l‘gg@?wg%w%igéflg%%? ﬁ%@?ﬁé@r@%ﬁ %@Elggé?cgézgn tbﬁe gc al es

of the spahiadlbyceiGbARMRNSHEISHBg hpsatu €0 apdtiealthe@ppaumal eShatris,t he
spatial 20 coordinate systens of the information processing apparatus 10
and the csbowappdiatusincoticcrirtaddnformpiien i superitpRossd it thel SapoPaiitiat es.
Then, the other apparatus degides t [ L on .0:1h di.riection,
the y di r(é)(?fcpﬂ?{eéﬁ ik Iﬁp%ﬁsﬁo% qrgg&?@fﬁ%ﬁ%%ﬁ;ﬁ)&%{%«%&%}% ngslg{é],%lerrs from
the rgl | jkdimatioh abé@ingnel B politibhe aiE pbstires GAtRE infogmiths proadssinlg
coordinate of the information processing apparatus 10 to the spatial 25
coor di natappefatushid andiibe othppenpatatés. In this way, the scales and axi al
directi onﬁj g£ the spatial coordinate systens of the information processing
appar at us 982kand the ot her apparatus coincide with each other. [0061] In

addi tion, the oubgrpARRAVRIpEESHBEHfHMRRERR prdt@ssthd dppatatisnf or mation on the
30 generated spatial coordinate system based on the identification

i nformation (I DYo &, thadundtiopalonfigimatinm of ge infrsmadentPIofessHE appakaius|

i nf ti dt i i 18 of t di it o
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i nf or mat | 9P, PEHAC 86 SNOLARPRLBEY Sn kRtANd When AbReEbimdPPRI ekdionThRthel S, as

shown in Firg. 2, since the virtual information is superinposed in the sane
spati al cinfordiatiat @recgsimgmpparatiis 1 p.opocesises paformad terypisarthe irfompation

2nd post crEESssRE BN U TBIBRBLET AP Aie PR To SEndS Bleher
appar at usyn 0021 nls4w Al bd8is@ib&. of operation of information processing
appar at.us

15 [0063]

Figs. 5 to 9 are diagrams for explaining the details of the operation of the
information processing apparatus 10. Fig. 5 is a timing chart showing processes
sharing the spatial information between the information processing apparatus 10 and
the information proce'ssing apparatus 20. In Fig. 5, the information processing

20  apparatus 10 starts to operate, and transmits a spatial information notification
message including the spatial information to the information processing apparatus 20
starting to operate after the information processing apparatus 10.

[0064]

In detail, as shown in Fig. 5, the information processing apparatus 10 starts

25  to operate (S102) and performs an initialization process (S104). In the initialization
process in step S104, a spatial coordinate system is generated or spatial information
is acquired. The initialization process will be described in detail later.

[0065]

Then, the information processing apparatus 10 regularly performs an update

30  process of spatial information while performing a normal process (5106). In the

normal process, a real space image is acquired or an output image is created by



So far, the functional configuration of the information processing
apparatus 10 10 has been descri bed. Next, details of the operation of the
i nformation processing apparatus 10 will be described in detail. Wen
descri bing the operation of the information processing apparatus 10,
processes perforned between the information processing apparatus 10 and
the information processing apparatus i 0, which is the other apparatus,

wi |l be described. 15[ 0063] Figs 5 to 9 are diagrans for explaining
the details of the operat.ion of the jnf 1.0 oc [ p us 10.
Fig. 5 is B¢ RGBS C RS Og\glmgtﬁ%n Bﬁodéé;srg%rs% ]ésl%eairrhl[1 J t ﬁggsﬂ%%??aﬁ%?ﬁs%or mat i on
bet ween tR#A bolieycrBbd @ dOENAAES| TFarthepedrat insthd Qpaad prdvesd off thersphiidn
processing apparatus 20. In Fig. 5, the information processing 20

appar at usinfemetiant sheo thpenfrmation Preeessisgi arpamtuspdP i en thendpratiosn

notification nessage inc ing th tial.. nforyati : | rmation
processi n@rogﬁalggaa[pggr% 55@?% ?rf?é/efg%g%eepg%lg&gfo?ég@%kgﬁ} @8%@%£
processi ngodRPahtgésitibl- inf@RRfdbn 10T &heh aipparaf shewnvirthaFirgfornatichhis
information processing apparatus 10 starts 25 to operate (S102) and

per f or ms macquiredi ahispathieomdateqressss pithespatial pnforeatian Wilkbg deseribad Hr ocess
in step S%%ﬁ a spatial coordinate systemis generated or spati al

i nformati }lérleé'cqui red. The initialization process will be described in
detail | af00b66] [ 0065] Then, the information processing apparatus 10

regul arly perforns an update 30 process of spatial information while
perform ng a noFmmainfpretion Pro@s08) apparatup 20 ritarisdl qperée6%l08) apdthenspace

image is acquired.or. an _out put i i smcr.eated.by 19 superi i~Ag
virtul i PR an dptatRa rresers GHIAM. TEJERTTRLOY poteR g AppaRls 20,
descri bed. . fveet@! shaP! infoiaidtda" MBfifecatiod th@saRdahau@ngcess fhtdlhe
spatial information,” when the information processing apparatus 10 or the
i nf or mat i mforpratior s&bmg thep pafoanatéo Processing vapparstust Hg podhe imacess athe
virtual information. has.5 noved, t.he B&sll éi on information of each
appar at usPEForme the inifalizating proghis B5PS W acquired. Also, the update

process OEOOBVF spatial information will be described in detail later.
[ 0066] .
15 Furthermore, as shown in Fig. 6, when the spatial information notification

message is requested by the information processing apparatus 20 having started to
operate after the information processing apparatus 10 starts 10 operate, the spatial
information notification message may be transmitted. In detail, the information
processing apparatus 10 starts to operate (S202) and then. performs an initialization

20 process (S204). Then, while performing a normal process, the information
processing apparatus 10 updates the spatial information when a request is received
from the information processing apparatus 20, and transmits the spatial information
notification message including the spatial information to the information processing
apparatus 20 (S206).

25  [0068]

The information processing apparatus 20 starts to operate (S208) and then
performs an initialization process (5210). When performing the initialization
process in step S210, the information processing apparatus 20 transmits a spatial
information request message to the information processing apparatus 10. Then, the

30 information processing apparatus 20 receives the spatial information notification

message including the spatial information from the information processing apparatus



The information processing apparatus 20 starts to operate (S108) and then
10 perforns an initialization process (S110). The information processing
apparatus 20 receives the spatial information notification nessage

i ncluding the spatial information fromthe information processing
apparatus 10 in the process of performng the initialization process in
step S110. [0067] 15Furthernore, as ﬁgpmn in Fig. 6, when the spati al

i nformation notification nmessage is guested by the information

processi ng, appar at us 20 vi.ng .st.art rate after the information
processing)ﬁﬁg%P%¥ﬁ§()QegﬁgwpgﬂFQ%gggggﬁéfgﬁﬁégspatiaI i nf or mati on

notificatjopgopessage may be transmtted. In detail, the information

processing apparatus 10 starts to operate (5202) and then perforpms an
i ni tialization Mextpdesids of (B2 dnitializhern pragassee pPpdpmesdnb dhea IMeMAIonpr ocess,

the informati on processi a at.us 10.updat es .t he I.abgi ration
when a reﬂﬂ%%s?lngsaﬁp@?zﬁ/ggl f“&‘giﬁ“f’ H&Ealnﬂfl%? PR B oagéglghﬁgkgp‘ggfgtgﬁs 20,
and t ransgdstshddne FaPat isdh flgWprRBhbRhg@ki dctARtdfofe ABitiERGEIoh REbedE.Ng the
spatial information to the information processing apparatus 20 (S206).

25[ 0068] Ahehowi dv Fag.i Brihprasqaisition pfagppbalainipsmagos o4 rpetheh idparadiva (5208)

and then perfornms an initialjzati ocess (,5210). \Wen formng the
initiali z&PF?f‘ﬁmﬁra(?Bé@ Si @r#eéegz%ﬁ);h © ’f%rlﬁac@%ewnﬁgo‘g@%ffrn%r %(%par at us
20 transmidfgq@nfop@blict of Mo Bdrdn®ihl CAIMESIquirBs fRde $ D52t (sesanf or mat i on
processi ng apparatus 10. Then, the 30 information processing apparatus 20

rece!ves.ﬁmédbpapial information notification message including the

cpat L] L or el on LM Lhe Lol of oL 90 B12CERe! A0, ARRRELY: oPfhel® I
other terminal, a spatial coordinate system coinciding with that of the other
information processing apparatus is created (S156). In step S156, the process of
creating the spatial coordinate system coinciding with that of the other information
processing apparatus corresponds to the initialization process performed by the

15  information processing apparatus 20 in Fig. 5 or Fig. 6. That is, the information
processing apparatus 20 acquires spatial information constituting the spatial
coordinate system created by the information processing apparatus 10 having already
started to operate and creates the spatial coordinate system.

[0071]

20 In detail, the information processing apparatus 20 creates a spatial
coordinate system equal to that of the information processing apparatus 10 from the
spatial coordinates of the information processing apparatus 10 and. the information
processing apparatus 20, which are included in the spatial information, and the roll
value of a vector connecting the spatial coordinate of the information processing

25  apparatus 10 to the spatial coordinate of the information processing apparatus 20.
Furthermore, the information processing apparatus 20 detects and specifies the
position of the information processing apparatus 10, thereby deciding the position of
the information processing apparatus 10 in a coordinate space viewed from the
information processing apparatus 20.

30  [0072]

Meanwhile, when it is not possible to acquire the spatial information of the



[ 0069] Next, details of the initialization processes performnmed by
the information processing apparatus 10 and the information processing
apparatus 20 will be 5described. Fig. 7 is a flowhart showing the details
of the initialization process. As shown in Fig. 7, the acquisition of
spatial information of another information processing apparatus is first
tried (S152). Then, it is determ ned ether or not spatial information of
anot her term nal can be acquired in ep S152 (S154). [0070] 10In step

S154, when jt jis . i bl i:[e.t ial i ' th
Cerm nal bt EEnRC B i o A Gl Ceeb R AL Bt i e MofthyrohlC DR
i nf or mat i ofkoRdsEIRE SphaEuINPaK Hrdtded B158RatIAGPI ) thd prosespfItéedingt he

process of creating the spatial coordinate systemcainciding with that of
the ot her thafwriguet spatiabreoertisite gyaisparcarespordyr tedpo Hatialigtiogeprocess

initializatipon cess perfornmed by.the 15 iRAf I QR pr-ocessi ng
appar at us %ngégﬁﬁlegnﬁfmﬁlg}pr@.ce WgPpye ﬁg n?%%ﬁ?r?%?f%g processi ng

appar & us[oz)%}acqui res spatial information constituting the spati al
coordinate systemcreated by the information processing apparatus 10
havi ng al r eady Isstap{Sd88.tas degnsibad ebened alieraatating threspgpalicoardivatd psiciat e

system [Q071] 20lIn detail, e i.nformation _processi r S4120
creates a'%p al“ﬁ? %986‘&5‘%%t‘gl Ig'?st"é 4ien pcr%‘%ts%ué TP ngsoﬁ{r?f %%&rfm Ion
processi ng,GRR&LA prstedthd é}%ﬁk&tﬁ'&%@,%ﬁitﬁé réIPRAIEE BEHeSeblor Ehghecifi@thiFat i on

processi ng apparatus 10 and the information processi nq appar atus 20, which
are incl ustetial wootdnagpaifi te iimfoomatin emoceaniol tappasadlsl 1Qafudhofspatiglect or

connecting the spatial.coordinate of. the inforgation pr.ocessin 5

appar Ht usg%dlf‘?atet %‘eﬂ‘:?p ‘i’rgfa%é’BoIf'raFﬁéng Wa{aﬂg ?ﬁfaﬁ? r?ﬁﬁ%er%ui' prs%lglg’s é}eng

appar at Usg o) {HHkRE6I R Bdirld e kRl BoriRReP LACHR 31N galapBafhatvesioPt detects
and speci ?I es the position of the information processing apparatus 10,

t her eby deensthitied tortbe pderintation podcesdveg appacatwed(. on processi ng apparatus 10
in a coor inaLe space viewed fromthe informati on processi ng apparatus 20.
30[ 0072] WY4bt her terminal in step S154, a spatial coordinate system

uni que to the igf@LRLiNRaRR0R$RbdRe RRAREA S BELT SInGiddRiRdwhel &) . | n

step S158, the process of creating the unique spatial coordinate system
cor r esponitsoreativh eproceissing lapparaiusr2(p pedesss fer procese cofbsreating thef snetialt i on
process| ncg:]ooar Elg{eastylsjtgmlgoiri109difliggﬁdtk15 th%,[[ otE iﬂ% in?c')rmation processing apparatus 10,
the spatial coordinate system may be created through the position and posture of a
camera, the position and posture of virtual information, the scale conversion and the
like, not through the rotation, translation or scale conversion of a coordinate system.
20 For example, the scale conversion of the coordinate system can be performed by
converting the arrangement position and size of virtual information to be arranged.
Next, the normal process in the informatién processing apparatus 10 will be
described with reference to Fig. 8. First, the information processing apparatus 10
adjusts a frame rate and the like of an imaging apparatus such as a camera to
25  periodically acquire a real space image (S302). Then, the information processing
apparatus 10 updates a spatial coordinate system (S304). The update of the spatial
coordinate system in step $304 will be described in detail later.
[0075]
After updating the spatial coordinate system in step S304, the information
30 processing apparatus 10 creates an output image by superimposing virtual

information on the real space image according to the movement of the spatial



5[ 0073] In step Si 58, as described above, after creating the
spatial coordinate system the spatial coordinates of the information
processi ng apparatus 10 and the information processing apparatus 20, and
the roll value of the vector connecting the spatial coordinate of the

i nformation processing apparatus 10 to the spatial 10 coordinate of the
i nformati on processi ng apparatus 20 e acquired. Then, the spati al

i nformation including the spatial codrdinates and the roll value of the

vector is_transm t o t.he . nt . Qn._pr [ apat, Oie[ 0074]
So far, t e ?i@?lﬁézi)at ?fohr?gbrtﬂéé;ésg gls°9bg§>ﬁgﬁ§§§§?§i%§%99|r? ad |utt%| tc})lﬁ, when
the 15 i nfapitainagé ciRiee & Siep $366 s disply 2@d pey filar (8808he Ipnaesswhat
creating the spatial coordinate systemcoinciding with that of the

i nf or mat i anethsr dfenratiog niprsriag geparaLs peialiespithespatiabinirrastien. e @ may be
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through t §Rcifiell akingNdedtifRatbR ihfBAn@ionSefathe viomt éhlbiaaticl aal tewpdiaat
system 20 For exanple, the scale conversion of the coordinate system can
be per f or ¢nwedibgte sdvisheare inednderldn thenetifedspatiabpdermayianand si ze of virtual

i nformati i be arranged Next, the normal process in the information

pr ocessi n@g aratus 10 will be described with reference to Fig. 8. First,
the infornmati onFRiRERSE! 1D adRR& FHews thlomel iFbnAiohr proeestiag eappadnishe | i ke
of an imagi ng apparatus such as a canmera to 25 periodically acquire a real
space i nedpes MSBOGHLY oftien spatiab informantion: abirapy stk idgrmeatioarsigred imteypdat es

a spatjal coordinate system ($304). The update .o at i . di nate
Syer ol | riSPED oAU BE es et TROBEPORA P SHoki8 AR
updating tinesmatel pledeRahMedatRu:s istopihich She be $8R4ted tdieordiHeOtorBpiuton 30
processi ng apparafus 10 creates an out put i mage by superinposing, virtual

i nf or mat i tomon vdve r &nladdprme innagesacwberdi nguelo infhenatve #aht Pasiionhe
spatial 22 coardinate 306). .Then, the information pr in par at us
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of the spatial information, the type and position of the virtual

i nf or rat | may Sepaguirpd Sech dhe steageewtit P8 cadi svpgampasedben Sk el 15P2¢ usi ng
identifi cglg&{ggn information of the virtual information and the spati al

[0077]
Moreover, in a case where a processing load of the movement of a display
position of the virtual information according to the update of the spatial coordinate
20  system or the movement of the spatial coordinate is heavy, the update of the spatial
coordinate system or the movement of the display position of the virtual information
may be performed at a predetermined cycle once.
[0078]
Next, the spatial information update process will be described in detail with
25  reference to Fig. 9. The following spatial information update process is performed
before the other information processing apparatus is notified of the spatial
information, in order to allow the spatial coordinate system to be shared by the other
information processing apparatus in the above-described initialization process. Fig.
9 is a flowchart showing the details of the spatial information update process of the
30 information processing apparatus 10. As shown in Fig. 9, a real space image is

acquired (S402) and then another terminal included in the real space image is



coordi nate which are included in the notified spatial information. [0076]
Furthernore, in a case where the other information processing apparatus
does not notify of the spatial information, arbitrary virtual information
stored in the 10 storage unit 160 nay be sel ected and superinposed on the
real space inmage. Furthernore, predetermned virtual information may be
sel ected according to input froma usgr. In addition, in a case where
virtual information and position information are stored after being

associ ated wi t ther . vi el [ ;@ﬁ [ _

pr edet er nﬁgieﬁ%’ﬁei]mg{]o& ?ﬁ’ethﬁoéclgsitl%glnnﬁ g’?%&@i‘%ﬁr 0 !t:lﬁlgﬁgnela %Saocﬂéeri mage 15
may be ac@phinelididcid iniepHRaonagepadified (36@)and superinposed on the real
space image. [0077] Moreover, in a case where a processing | oad of

t he nmoven®A7%of a di splay position of the virtual information according to
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spatial coordin %h e up spati a I nate system

or the MuEERIMheR] WwhBe adileRliBYoP@Siririaton @todeiiingy ifatithses nfopresdntoin may be
performed at a predeterm ned cycle once. [0078] Next, the spatial
i nf or nat | exeufod atspatial coendinaig sstase cr¥asd ysednfomaeen PIOcGistNg 3EParaBiser ence

to Fig. 9. The follow n tial infor | O ' f or med
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shared by the other information processing apparatus in_the

above- desathéthétformationl preeassiog preares. hiiag  Jarfed Afer otheh PR ng t he
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received the spatial information transmitted from the information processing
apparatus having already started generates a spatial coordinate system, which is
equal to that of the information processing apparatus having already started, based on
the spatial information. Tn this way, mutual position information of the plurality of

15  information processing apparatuses is detected, so that a virtual space can be shared
among the plurality of information processing apparatuses.
[0080]

[5] Second embodiment
[5-1] Configuraiion of information processing apparatus

20 Next, the second embodiment will be described. In the second
embodiment, the information processing apparatus 10 is provided with a position
information acquisition system such as a global positioning system (GPS).
Similarly to the first embodiment, it is possible to detect the scale of a real space
image from the positional relationship between the information processing apparatus

25 10 and another apparatus. ~ Since the information processing apparatus 10 according
to the present embodiment has substantially the same functional configuration as the
information processing apparatus 10 according to the first embodiment, detailed
description thereof will be omitted.
[0081]

30 In the present embodiment, since position information of another apparatus

is acquired by the GPS, a decision process of a spatial coordinaie using the GPS will



acquired (S402) and then another terminal included in the real space inmage
is 23 detected (S404). Next, the position in the spatial coordinate
system of the other terminal detected in step S404 is specified (S406).
[0079] So far, the first enbodi nent has been described. According to the
first 5 enbodi ment, when a plurality of information processing apparatuses
are present, in order for a spatial ordi nate system created by an

i nformation processi ng apparatus having already started to be shared by

anot her information processi.ng ar a{ us: Al | Rgtituting
t he spati§3Sgﬁ%ﬁﬁﬁwaﬁﬁmgg%féﬁ19§B$raﬁggfpggﬁap%?ﬁﬁg&%%hg?&ﬁﬁgggﬁation
Processi NghARR A @Y SodtainaRGofSthalotiRd aphiretus b spatial diforaiation of Gvlpclothessi ng
apparatus. Then, the other information processing neasure _having received

t he spat i ather apperamstis oetifiedanshictateer apperaivsmetified of Hapye Oiny sradiaatyg

apparatus_hawving.alre tar ener . L, ad I E stem
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al ready stignhieHiorRagsiband bhehsnaifical GPoEsrambicand thapdshirs infagmationt ual
position information of the plurality of 15 information processing

appar at usefith¢ stheesprotates, desestechizi a f-axisrsenser aspliedikeéan be shared anong the
plurality O%F%i nf or mati on processi ng apparatuses. [0080] [5] Second
enbodi menk 1] Configuration of information processing apparatus 20Next,

the second embogdTgplraibd hcRRdRESEHr iHRestetdnt lehfbodiem dvigibe dpeathicallyt he
i nformation processing apparatus 10 is provided with a position

i nf or mat i descalogluins detaid rwliles femsingetn e diffgresses rgdasver fofhah@Tdhe dash (cps) .
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process! ne SERACALS, 19 ACEOrCLR 1B NE Ak, SHPR R oL
first embodiment.
15 [0083]
Next, a distance (distance B) between the information processing apparatus
10 -and the other apparatus is calculated. The method for calculating the distance
betWeen the information processing apparatus 10 and the other apparatus is the same
as that of the first embodiment, and thus detailed description thereof will be omitted.
20  Then, an azimuth angle (azimuth angle C) of the other apparatus is detected. The
azimuth angle of the other apparatus can be detected using a 6-axis sensor and the
like based on the position information of the other apparatus.
[0084]
Thereafter, GPS information translated by the distance B in the direction of
25  the azimuth angle C is calculated from a GPS coordinate value of the information
processing apparatus 10 itself, and decided as a GPS coordinate of the other
apparatus. The information processing apparatus 10 transmits the calculated GPS
coordinate of the other apparatus to the other apparatus. In this way, a spafial
coordinate axis using the GPS coordinate value of the information processing
30 apparatus 10 as a referencer can be shared between the information processing

apparatus 10 and the other apparatus. -



30l n the present enbodi ment, since position information of another
apparatus is acquired by the UPS, a decision process of a spatial
coordinate using the GPS will 24 be specifically described in detail. The
i nformation processing apparatus 10 notifies a GPS coordinate of the other
apparatus as spatial information of which the other apparatus is notified.
The ot her apparatus notified of its gﬁp GPS coordi nate specifies virtual
information to be displayed or decid t he display position of the 5

vi rtual ig{géfation based on the notified GPS coordi nate and the posture

i nformati 9 the other apparatus detected by a 6-axis sensor and the

like. [0082]  ConsediihtiQPakmhl afbrAGGen Bdsbeiafed wiltetheGEEsoréinhedanent Wil |
be specifically described in detail while focusing on the differences

rel ati ve isosupbampededtdiea position torrespondinggntthe GASs goordinatei ¢ff derrtiialn

processing .a ratus 10 s ifies.the positio ositio A%rggf not her
appar at usg’nf?fg%%f’%affn g%%c gﬁ%ra@g(.’r%’ﬁ%e |S%§[5%1 of ﬁ?‘fﬁlger%’toﬁeer&'gp : ré’flaﬁlé:’%i ncl uded
in thes r eglocsRAGCapARAR FRMACHASHAEHSGWHSTRY cbor@hte ka0l iBIRher
processi ng nmeans for perform ng background difference and the |ike,

si mi | ar | yanperatise fli rsoch errbardi tienabovesjepodsyl calculatigiegrocess off Sreahi®e

(di stance B) ,between t i nf.ormati on processi ng.a ratus 10Q. and. t he ot her
appar at us®? §‘_1'E‘?51thYﬁ%éet 83%%9&%@6@%0?83&% ESUP%f?rﬁ:ge%t%é%&q SHaNE Bet ween
the infor pRELQMRHPSERS1100is3MRAeA I Be AR IRhOBINF a iAkslthat & the
same as that of ‘the first enbodi nent, and thuS detail ed description

t her eof wislpostiele dorshiarethe spatiallceordinate axid thatchetaegh.e (azi nuth angle C) of
t he ot her @ggﬁr atus is detected. The azinuth angle of the other apparatus
can b del d using a 6-axis sensor and the |ike based on the position

i nformation of A&%r&mg% RPRILA e%bo&i%ﬁf}]thér bﬁﬁ%@ﬂ%ﬁﬁe AP Porlgth@)eHt i on

translated by the distance Bin the direction o the azimuth 'angle Cis

cal cul at ethef GBS @oti@ite oysimat esadahuiepaial tinlrmatior amongra phodiey sifng

apparatus, 10 itself, and decided as a.UPS coordinate. of the other
appar at usTFHENPR PHCRISICAPIRTEES SPHY S Itgsﬁ‘ﬁépelt‘ragﬁwlf@tetsﬁﬁem'

cal cul at efh HRSGOALRARACOR § Rscolhie RAPY Al hitoifioRLAGEn ROARI at Us.

In this way, a spatial coordi nate axis using the UPS coordi nate val ue of
t he i 1 or displapsnl pecacess iinda3dvap famadus inf@nesion predessieg @pparams ydrikshar ed
betueen t eemé chijg(r:erjg?ttcia (E:l)ITO er:roic (;srglia{]lgn %P(E:ggs%“txgugpp]é?atgscl ?t its r}‘)%ss%lg % d%gﬁ?rr atus.
different virtual information between the information processing apparatuses.
[0087]
[6] Third embodiment
20 [6-1] Configuration of information processing apparatus
So far, the second embodiment has been described. Next, the third
embodiment will be described. In the third embodiment, there is an information
processing apparatus 30, in addition to the information processing apparatus 10 and
the information processing apparatus 20 in the first embodiment. That is, a case
25  where a spatial coordinate system is shared among three apparatuses will be
described.
[0088]
In the present embodiment, since the information processing apparatus 10,
the information processing apparatus 20 and the information processing apparatus 30

30 have the same hardware configuration and functional configuration as those of the

first embodiment, detailed description thereof will be omitted. In a case where



25 [ 0085] Consequently, virtual information associated with the GPS
coordi nate value is superinposed at a position corresponding to the GPS
coordinate of the virtual information in the spatial coordinate system
Furthernore, the information 5 processing apparatus 10 nmay transmt its
own GPS coordinate value to the other apparatus. In such a case, the
above-descri bed cal cul ati on process the GPS coordi nate value of the

ot her apparatus, which is perforned the information processing

apparatus_ 10, is,allowed to he rfaor - SO t hat
it is ponggigeﬁgﬁ FRPE? ‘§=§6§ %QP cg%ﬁé%ﬁ%bggggkgg%ﬁ@#@gg@%ﬁ%ﬁ#ﬁlo[ooga]
Accor di ngirh@ntiied Sesi Nthe ePOEMAIRAL prdcbgingalapgarituat 10 udetl@ninfbergionude) of
the GPS coordinate systemis used as spatial information anong a plurality
of i nf or nprocensingrapparesis 2§ oapPisainfrrmeten plosessingiappares Slar i ng t he spati al
coordinatﬁg%gﬁ;en1 In this way, for exanple, in a case where there is
virtual i tion which is not 15 displayed because it is far away from

one i nf or mat i ONTR{QE RS InkSnRARMBA PAddessiNdapparde) 10creslas epdtial coddinhizer
information processing apparatus, it i s_pPossi‘bI e to display different
virtual i sstemmred aqqmrbepmegnoqrdmateﬁfoéﬂm asmalpoBWseisiy appaiustdfsand. [ 0087]

6] Third_ enbadi t 20/ 6-1] Confi ti f i i i
hobar at uathe MISTTAGS eEetesiing. oSt i ireretsc “Radbd Bk nBIPERS " R |
the third.gaRpdidBdtuc Ad abBe1108%6 bP@Geclon ihBRohRddtidle epbadikeNis néthere is

an information processing apparatus 30, in addition to the information
processi ngecappay as uthe 1Ppatiald codrdiniatet or Thet indermptioneprocergingp peraaatus 120 in t he

shar clf angTRr seetapaieatet i o R e AP T o BT TR HE BSsent
enbodi W?n{nfoﬂa!ﬁ%ﬁtp}é’&gssii@ﬁ{ WsOfp processi ng apparatus 10, the information
processing apparatus 20 and the information processing apparatus 30
f0090] '
The information processing apparatus 30 creates a spatial coordinate system
equal to that created by the information processing apparatus 10 or the information
15  processing apparatus 20. In detail, the information processing apparatus 30 creates
the spatial coordinate system based on the spatial information transmitted from the
information processing apparatus 10 or the information processing apparatus 20.
The third embodiment has been described above. According to the third
embodiment, since it is not necessary to use azimuth information as spatial
20  information, it is possible to reduce a traffic amount among information processing
apparatuses.
[0091]
While the preferred embodiments of the present invention have been
described above with reference to the accompanying drawings, the present invention
25  is not limited to the above examples, of course. A person skilled in the art may find
various alternations and modifications within the scope of the appended claims, and
it should be understood that they will naturally come under the technical scope of the
present invention.
[0092]
30 For example, in the above embodiments, the information processing

apparatus 10 performs all processes. However, the present invention is not limited



30 have the sane hardware configuration and functional configuration as
those of the first enbodi nent, detailed description thereof will be
omtted. In a case where 26 there are three apparatuses, a rotation angle
is not necessary as spatial information transmtted fromthe information
processi ng apparatus 10 to the information processi ng apparatus 20 or the
i nformati on processi ng apparatus 30 [{089] 5That is, the information
processi ng apparatus 10 creates a spdtial coordinate systemto acquire

spatial cgordi nates of the Lnf i i ratu t he
i nf or mat itglﬁreg ocﬁgiwggepa?‘%fﬁér@%. Bﬁé:fggesggiéfvaﬂgﬁéf% @%r gltfglgn E}gi nment, a
rotation S9eds8ingUstbartusd 100kl pivabidewdth & heacy doad mi#r benakstddng be -

apparatuses i s not necessary as the spatial coordinate. The iaEformati on
processi neerégpmad dtyus sayer] connegied rthroueh Fapetotk. n i aemale, in b dP#§ t he
acquired spatial, coordinates to the in I . i us 20.
o050] °° ite' GrufRATophEbAind Apbutful Ml WESLRIALLERRS DA ARRR 8L P, 2

coor digat ﬁf&ﬂf&ﬁ@ﬂﬁ%@ﬁing’ﬁ Aphiadfs 10 8atedlyeyd bithel sofvet Melisoch praeetsi ng
apparatus 10 or the information 15 processing apparatus 20 In detail, the
i nf or mat i Snvesrdstestsspasiicapipfirmation 9f thy demrAtoR Pregsasng PrRBdY A% syst em

based on the spatial information transm.t t i pf.o j
processi nﬂloglﬂfﬁa?pé‘?{%usl °BY nﬂfa%éeﬁl nﬁpg?%%a%%%%%%%@?g i ﬁgmag%aﬁmﬁ% . The
third e toBRh Rstrdi@enodeng rirkiehigbehee detd@ivar eisily oo theh énfbdmnatibn

enbodi nment, sincCe it is not necessary to use azinmuth information, as
spatial 2processimgnappeaaiys i k0. sFpdasingre ths senecanay weadirg dhamasiionanong

informatio racessin ar at uses. 09 - I: ef er:red
embod! e nfRdorgratiph cang; g@%‘%ﬁ“ iR nPfo‘??L]ﬁaWéJrBlgg%n opégéééglél‘hgdﬁ oa\?&es’ V\na%tdh

ref er enceyd Qnfifhea%GRARAPYLiAth HisMhARH addRtcasaRle N u@hdrOppardbusi S not
limted to the above exanpl es, of course. A person skilled in the art may

find var i thusughl 2 setwatki. ods additionmitit fstoragei wris] 64 fonstering &/irgusd prfopmatione
appended cl ai s, ang.it shoul d be understood that they will naturally cone
under t heMPEORATARICAIRBSEVEF the present invention.

[0093]

15 As described above, a process with a heavy load is performed by a server, so

that power consumption of the information processing apparatus 10 can be reduced
and hardware resources necessary for the information processing apparatus 10 can be
compressed. Furthermore, in a case where the storage unit 160 for storing virtual
information is arranged in a server, the storage capacity of the information
20  processing apparamé 10 can be compressed, and the same virtual information can be

easily used and managed among information processing apparatuses.

Reference Signs List
[0094]
25 10,20,30 information processing apparatus
152 image acquisition unit
154 acquisition unit
156 coordinate system generation unit
158 other terminal detection unit
30 160 storage unit

162 output image creation unit



[ 0092] 30For exanple, in the above enbodi ments, the information processing
apparatus 10 perforns all processes. However, the present invention is not
limted 27 thereto. For exanple, anong the processes perforned by the

i nformation processing apparatus 10, a process with a heavy | oad may be
allowed to be performed by a server connected through a network. For
exanpl e, a real space inmage captured Ry an inmagi ng apparatus nay be
transmtted to the server fromthe 549°nformati on processing apparatus 10
and anal yzed by, the. serve In such a case, the server detects position

i nformation of % e eGP 8% processi ng apparatus 10 and anot her

appar atus from ggge ﬁgﬁhu§@ﬁgﬁn1nage transmtted fromthe information
processi ng apparatus 10, and transmts the detection result to the

i nformation processing apparatus 10. Furthernore, the server may acquire
the position 10 infornmation and rotation angle of each information
processi ng apparatus, and transmt the acquired position information and
rotatison angle to aRISERERPRENTESSTO REIVIIER APRPTNOAKIONS addition, the
storage unit 160 for storing virtual information nmay be arranged in a
server. [Dgosesinvedtsr cotiains abioe matteprelaied 4o Jﬁnane% Hﬁéfal&ﬁpmg%lqns

per f or med S hat wer co )Eﬁ}bf‘f
proce55|n8pégg§$g%§§b§§ ﬁ@h’ﬂéﬁ aﬁgﬁﬁggﬁ%nﬁkﬁ?ﬂ%gé resouré%% necessary
for the ig4fipk BRERE oPWRIA DRINAAnERPEaRHE IRreld b Adfelefices ONPr essed.
Furthernore, in a case where the storage unit 160 for storing virtual

information is arranged in a server, the storage capacity of the

i nformati on 20 processing apparatus 10 can be conpressed, and the sane
virtual information can be easily used and managed anong i nformation
processi ng appar atuses. Reference Signs List [0094] 2510, 20, 30

i nformati on processi ng apparatus 152 inmage acquisition unit 154

acqui sition unit



156 coordi nate system generation unit 158 other term nal detection unit
30160 storage unit 162 output inage creation unit 28 164 inmge out put
unit 166 transm ssion unit 5CROSS REFERENCES TO RELATED APPLI CATI ONS The
present invention contains subject ne% er related to Japanese Patent
Application JP 20XX-)0000CX filed in e Japanese Patent O fice on )0000C,
20XX, the entire contents of which being incorporated herein by reference.
29 CLAIMS Caim1l An information processing apparatus conprising:

an image acquisition unit for acquidings@ real space imge including an

i mge of another apparatus; a coordi nate system generation unit for
generating a spatial coordinate systemof the real space image acquired by
the i mage acquisition unit; and a transm ssion unit for

transm tt¥lgmdpatial information constituting the spatial coordinate
cystem oenet at e by LGSO LR LT gRAgRE! | o0 ¢ 0 e other
an image acquisition unit for acquiring a real space image including an
image of another apparatus;
a coordinate system generation unit for generating a spatial coordinate
system of the real space image acquired by the image acquisition unit; and
a transmission unit for fransmitting spatial information constituting the
spatial coordinate system generated by the coordinate system generation unit to the

other apparatus sharing the spatial coordinate system.

Claim 2

The information processing apparatus according to claim 1, which
comprises an acquisition unit for acquiring the spatial coordinate of the other
apparatus, a spatial coordinate of its own apparatus, and an angle of a vector
connecting the spatial coordinate of the other apparatus to the spatial coordinate of its
own apparatus,

wherein the transmission unit transmits the other spatial coordinate, the
spatial coordinate of its own apparatus, and the angle of the vector to the other

apparatus as the spatial information.

Claim 3

The information processing .;i‘p;.)aratus according to claim 2, wherein the
acquisition unit acquires a rotation angle of the spatial coordinate system from the
angle of the vector connecting the spatial coordinate of the other apparatus to the
spatial coordinate of its own apparatus, and

the transmission unit transmits the spatial information including the rotation

angle acquired by the acquisition unit to the other apparatus.

Claim 4



Claim 2 The information processing apparatus according to claiml,
whi ch conprises an acquisition unit for acquiring the spatial coordinate
of the other apparatus, a spatial coordinate of its own apparatus, and an
angl e of a vector connecting the spatjypal coordinate of the other apparatus
to the spatial coordinate of its own apparatus, wherein the

transm ssion unit transmts the other spatial coordinate, the spatial
coordinate of its own apparatus, and the angle of the vector to the other
apparatus as t S I al i tl aQu%i : i 0N
processi ng appgfha @%@é‘é’?gﬁ&%&%ﬁﬁ@. m éev?ﬁlédrn}a rtlo tc%lagﬂg%:’qﬁiﬁgﬁitﬁ??ﬁ uni t
acquires gquiitinl @i RG6ke D6PS beordhatd @ the othedappatatussyst em from t he angl e
of the vector connecting the spatial coordi,qa,tﬁﬂr%f .the (l)t(ﬁ]ggr apﬁ‘ atus to
the spatial coohgitrasmission; ynit BaRFmplkeapadal 1@fgmation inclyding fhe, ?Eﬁ ssi on
unit transmt.s th athal i Lon. i el pdi r Qf:ate e
acquired ?ﬂ?r‘%lﬁgea(gfqﬂgs thglb 5 pﬂ%?tﬁ;%hﬁ]ﬁ%d% hglrg a ﬁé?g)tnugﬁ@ tggﬂe e T
i nfor mat i gipafr@cessi ng apparatus according to claim2, wherein the
acquisition unit acquires a UPS coordinate of the other apparatus, and
the transm ssion unit transmts the spatial information including the UPS
coordi nat§ of .the other apparatus acquired by the acquisition unit to the
ot her app ]raéffl&s Claimb5 The information processing apparatus
according to cl %monmrﬂrsémng apbaaf@eacddidingf or clainorl| ngmpiisihg al
informati on superinposed and di splayed on the real space inmage, and

i dent i fi cibiage unifior stating yimstal inferyatiansuperippesedaandotspiayid oA Heual

i nformati on being associ ated .w th.the.id i fi i ' [
wher ei n t?@cﬁéﬂﬂg%i%aoﬁe@ﬁctmg% d’&fioyggtl(gl §ga § glﬁﬁéf()éu}}odl nalia{el’ 0 gﬁa?lspl ay
posi tion ffforhigioN bkinyaksockar With tRdeuTReaiioPasathatiod, di spl ayed on the real

space i mage, and ) the transmssion unit transmts the spati al
i nf or mati on i ncwhetieing theh acqpsitiom ungoasqyiien e SeAtial OO & HEEPEYon of

the virtual .infornation to the other apparatus '
i nf or mat i B ltbqlb{?é% ﬂﬁgﬁ-{)ﬁﬁﬁ?ﬁ?ﬂa%“é’g?%g %e%t %ndcggﬁ%?% pr on il é?a-ri\-@? e
acqui si ti g ddnidg acquires identification information of the virtual

i nformation,” and ) L . . .
: the transmission unit transmits the spatial information including the spatial

he

coordinate of the display position of the virtual information to the other apparatus.

Claim 6

The information processing apparatus according to claim 4, wherein the
acquisition unit acquires identification information of the virtual information, and

the transmission unit transmits the spatial information including the
identification information of the virtual information to the other apparatus together

with a spatial coordinate of a display position of the virtual information.

Claim 7
The information processing apparatus according to claim 4, wherein, when
the virtual information is associated with a GPS coordinate of the virtual information,
the acquisition unit acquires a spatial coordinate of a display position of the virtual
information by correcting the GPS coordinate of the ﬁrtual information accordiﬁg to
_ a positional relationship between the spatial coordinate of the other apparatus and the

spatial coordinate of its own apparatus.



the transm ssion unit transmts the spatial information including the
identification information of the virtual information to the other
apparatus together with a spatial coordinate of a display position of the
virtual information. Claim?7 The informati on processing apparat us
according to claim4, wherein, when the virtual information is associ ated
with a UPS coordinate of the virtual information, the acquisition unit
acquires a spatial coordinate of a display position of the virtual
information by correcting the UPS coordi nate of the virtual information
according to a positional relationship between the spatial coordinate of

t he ot her Cappa at us and the spatial coordinate of its own apparatus. 31
Claim8 The information processing apparatus according to claiml,
wherei n the ot héhe a¥pPERHIONSPIPEPRSING: BRParanes awatding @ SHHR hatECisthem  whi ch
i s shared t he infar ] r S| . S, ati al

o or mat 1 E41Et PR (oS P s O RRRP AN iR 3 cRihel W BREC, 2

i nf or mat i PforRfafi6R PSR RPRBFPIUS basriosdtheGphinl Ghfatmation whendited fraften t he
acquisition unit transmts the spatial information constituting a spati al
coor di nat tedipgsmaissigamaitat ed by the ot her apparatus, the coordinate system
generation unit generates the spatial coordi nate system based on the
spatial information acquired fromthe other apparatus. C aim 10 An
i nf or mat i gmif@reocessi ng net hod perfornmed by one informati on processing
apparatus, conprising the steps of: acquiring_a real space inage, ‘
generating a sp&h¢ wformssiotimetessing sprartes a¢qeeding &0 clopade Whetde Vaui red by
t he i mage,acqui.si.tion. unit:. .transm.tti : ial i ion

consti tut fhﬁg?%ﬂlﬁ@mgﬂéﬂt%m%? mer?g?téalé?/afg)%%éoéle%%?tz@@% %‘)s;p% eggéégg]%lé%nat e
syst em gegnafat i RfedRit b Thd Rehcdt pPhrabRp WA bksrd AR byiferh @ nsftibh alnit
coordi nate system and generating, by the other apparatus having
recei ved géneratgrathicagpatialf enardiniiersysietne bassd tdrathe cwetiali nfaraation tagairdsed on

t he spatig_l information, the spatial coordinate system being shared by the
 nf or at | BATR CLEC IR Ubar at us. O ai m 11

Claim 10

An information processing method performed by one information
processing apparatus, comprising the steps of:

acquiring a real space image;

generating a spatial coordinate system of the real space image acquired by
the image acquisition unit;

transmitting spatial information constituting the spatial coordinate system
generated by the coordinate sysiem generation unit to the other apparatus sharing the
spatial coordinate system; and

generating, by the other apparatus having received the spatial information,
the spatial coordinate system based on the spatial information, the spatial coordinate

system being shared by the information processing apparatus.

Claim 11
A program for causing a computer to serve as an information processing
apparatus, wherein the information processing apparatus comprises:

an image acquisition unit for acquiring a real space image;



A program for causing a conputer to serve as an information processing
appar atus, wherein the information processing apparatus conprises: an

i mge acquisition unit for acquiring a real space inage; 32 a
coordi nate system generation unit for,,generating a spatial coordinate
system of the real space image acquired by the imge acquisition unit; and
a transmssion unit for transmtting spatial information constituting the
- spatial coordinate system generated by the coordi nate system generation

unit to the other rat h . i i : Claim
12 a1 1 sPERRRAE Sy R BkleRBiob I E D! ePherii AR, ShakE.
processi ngystppaf b vl §RIFP ins&Sicquired by tharimapBgeuisiipn wiit; andr uni t for
acquiring a real space image including. an inmage of another apparatus,;

a coordi nate sy&tieArsRyispiOn b Aot Haps nggéﬁ%@ﬁt%&“&“%ﬁ??%“@@oﬂ@i nat e

system of { gglncr:q?)% IPE% %?r&?r:ng%%grafetﬁfbﬁ ﬁl%dcog}/dilﬁfnl ﬁ*%%ﬂn%eﬁ‘&%f{]ﬁﬂt 9«:?&1#m t; and

a transm ¥ SHi g spatia I on consti ing the

spatial cemedigpatatusshatemheepaidtasdiytd ysteaoor di nat e system generati on
unit to the other apparatus sharing the spatial coordi nate system

wherein the other apparatus connected to the information processing
appar at us ihr ggh a network includes a coordinate system generation unit
for generg rﬁa the spatial coordinate system which is shared by the

i nformation proggssicdithadbl diradddsing b3sesh, Ofhdréia SMRATABImAtIBhOpIIBEIsHIE
transmtted fromthe transmssion unit, and the spatial information
i ncl udes appeprid cdmpes:di nate of the ot her apparatus, a spatial coordinate

O L U 2P SRS o BBl RECH IR OB RRY 2,
appar at USimage of another apparatus;
a coordinate system generation unit for generating a spatial coordinate
system of the real space image acquired by the image acquisition unit; and
a transmission unit for transmitting spatial information constituting the
spatial coordinate system generated by the coordinate system generation unit to the
other apparatus sharing the spatial coordinate system,
wherein the other apparatus connected to the information processing
apparatus through a network includes a coordinate system generation unit for
generating the spatial coordinate sysiem, which is shared by the information
processing apparatus, based on the spatial information transmitted from the
transmission unit, and '
the spatial information includes a spatial coordinate of the other apparatus, a
spatial coordinate of its own apparatus, and an angle of a vector connecting the
spatial coordinate of the other apparatus to the spatial coordinate of its own

apparatus.



