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TECHNICAL FIELD [0001] The present invention relates to an information processing apparatus, an
information processing method and a program, an information processing apparatus, a vacant space
guidance 15 system, a vacant space guidance method and a program, an image display system, an
image display method and a program. BACRERORNPIART [0002] Navigation technologies are
utilized in
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DISPLAY METHOD AND PROGRAM

10 TECHNICAL FIELD
[0001] The present invention relates to an
information processing apparatus, an information
processing method and a program, an information
processing apparatus, a vacant space guidance

15 system, a vacant space guidance method and a
program, an image display system, an image
display method and a program.
BACKGROUND ART
[o002] Navigation technologies are utilized in

20 wvariousg fields such as guiding to a destination
and presenting an operating procedure during an
operation. The navigation technologies are to
provide support for facilitating a certain
action, and hence systems which allow

25 understanding as intuitive as possible have been
demanded hitherto. As one of such systems, there
exisgts a navigation technology utilizing what 1is
called an augmented reality which displays data

of texts, images, and so on managed in a computer



20 various fields such as guiding to a destination and presenting an operating procedure during an
operation. The navigation technologies are to provide support for facilitating a certain action, and
hence systems which allow 25 understanding as intuitive as possible have been demanded hitherto.
As one of such systems, there exists a navigation teghnology utilizing what is called an augmented
reality which displays data of texts, images, and so on managed in a computer 2 in a manner overlaid

on a real enviropment,, $Q,as.tp givgsHpRIementaryinformation 1o,the seal environment, [0003] For

example, as a navigation technology 5 for shopping, there has been disclosed a technology utilizing
augmented reality theveinaftepalibrevdated AR) torpedorna thiees dinmensioaalmasiyjation on a route to
a target attraction or on display information of products 10 recommended by a shop side in a theme
park or a shopphg &€& for example, Patent Literature 1). More specifically, it is a technology to

calculate the ppg,iéigg ?nd RQsiure Qg@‘ﬁ?gﬁ%ﬁ‘?r@a@g Jar inal aa t&rgg BEJDSligg@\ging, and use a

marker shown on the image imaged e information terminal to display prédetermined
informatign, whish isgrlatedia the raarkerdn advanee dma diasoaravedaid on the imaged image.

Note that the AR

technology utilizing augmented reality
{hereinafter abbreviated AR) to perform three-
dimensional navigation on a route to a target
attraction or on display information of products

10 recommended by a shop side in a theme park or a
shopping mall (see, foxr example, Patent
Literature 1). More specifically, it is a
technology to calculate the position and posture
of a mobile information terminal at a time of

15 imaging, and use a marker shown on the image
imaged by the mobile information terminal to
display predetermined information, which is
related to the marker in advance, 1in a manner
overlaid on the imaged image. Note that the AR

20 is a technology to display data of texts,
figures, still images, moving images, and so on
managed in a computer (hereinafter referred to as
computer-~graphics image data) in a manner
overlaid on a real environment, so as to give

25 supplementary information.
[0004] Further, there is known a technology such
that products to buy are registered in a list in
a mobile terminal in advance, and when the user

walks near a product registered in the list,



20 is a technology to display data of texts, figures, still images, moving images, and so on managed in
a computer (hereinafter referred to as computer-graphics image data) in a manner overlaid on a real
environment, so as to give 25 supplementary information. [0004] Further, there is known a technology
such that products to buy are registered in a list in a;mobile terminal in advance, and when the user
walks near a product registered in the list, 3 product information of this product is displayed on the

mobile terminal (see, for exampierRatant kiterature;2)s[099%] Similarly sthere iaye been developed 5

several technologies for navigating to a vacant space in a parking lot. In a shopping center, '
amusement pank, ardarge putilic patengriot i is diffiewdt, forfthe deveropa ear t& egraprehend where
there is a vacant space, and 10 hence guidance information is necessary. Accordingly, in certain
parking lots, féiex8mpleldehsars are provided in respective parking spaces for detecting parking

statuses. TherdiieBarking gy ierdiyider) infoyplural 1 blacks, 20d ouidgreegi yaeant space is given
to the driver by displaying "full®, "vacant", or the

5 gseveral technologies for navigating to a vacant
space in a parking lot. In a shopping center,
amugsement park, or large public parking lot, it
is difficult for the driver of a car to
comprehend where there is a vacant space, and

10 hence guidance information 1is necessary.
Accordingly, in certain parking lots, for
example, sensors are provided in respective
parking spaces for detecting parking statuses.
Then, the parking lot is divided intoc plural

15 blocks, and guidance of vacant space is given to
the driver by displaying “full”, “vacant”, or the
like in each block on an electric sign or the
like.

However, even when “full”, “vacant” or the

20 like is displayed at the entrance of each block,
the driver is not able to comprehend the status
of “full” or “vacant” unless he or she actually
gets close to this block. Alternatively, there
are alsco parking lots employing an electric sign

25 listing information of the parking lot, but it is
difficult for a driver to reach his/her target
space by looking at the electric sign while
driving. Further, one-way passages are often set

in the parking lot, where there is a problem that



like in each block on an electric sign or the like. However, even when "full”, "vacant" or the 20 like is
displayed at the entrance of each block, the driver is not able to comprehend the status of "full" or
"vacant" unless he or she actually gets close to this block. Alternatively, there are also parking lots
employing an electric sign 25 listing information of the parking lot, but it is difficult for a driver to reach
his/her target space by looking at the electric sign while driving. Further, one-way passages are often

set in the parking.lgt, where there isa.proplemdhat 4 evenyhen the drjver findsg'vacant”, it is still
difficult for the driver to reach a vacant parking space. To solve such problems, for example, Patent 5
Literature 3 digdl@setdasystendto reflest vacartestatises péa parkinget @aratcar navigation system.
The method of Prior Art Literature 1 detects a car which is about to leave a vacant space, and this
situation is traP3iffte8 B & Bar4® navigation system of another car, thereby guiding a vacant space
g in e vy DOFEISIIAN 1 s gy s e et hve b
old days,=or navigatign tlilizénga radaydeyised a system to reflect vacant
statuses of a parking lot on a car navigation
system. The method of Prior Art Literature 1
detects a car which is about to leave a vacant
space, and this situation is transmitted to a car
10 navigation system of ancother car, thereby guiding
a vacant space existing in the vicinity.
[ocoe&] Similarly, in the field of ships, wvarious
navigation technologies have been developed. In
operation of a ship, there is performed
15 navigation with marine charts particularly in old
days, or navigation utilizing a radar device,
GPS8, and/or the like nowadays. Incidentally, in
the case of a ship c¢ruising in a coastal area,
the above-described equipment is fully used for
20 aveolding any trouble related to cbstacles below
sea level, such as stranding on a reef. Also,
not limited in coastal areas, nct only wvisual
observation but also information from eguipment
ig utilized on the sgea in order to avoid
25 contacting with another ship due to dense fog or
the like.
Although it 1is possible to increase

avoidance of stranding or contacting with another

ship by utilizing these devices, there is



GPS, and/or the like nowadays. Incidentally, in the case of a ship cruising in a coastal area, the
above-described equipment is fully used for 20 avoiding any trouble related to obstacles below sea
level, such as stranding on a reef. Also, not limited in coastal areas, not only visual observation but
also information from equipment is utilized on the sea in order to avoid 25 contacting with another ship
due to dense fog or the like. Although it is possible t0 increase avoidance of stranding or contacting

with another ship by utilizing these devices, there is. 5 d nded a syste hich is_capable of
detecting and (ggg}giﬁé %gzg%dssr%gtrj‘é?ﬁ[{ui‘ff\kllellf Flfo% gxa%ngpﬁ%ﬁ)%-P%?en@%;tgeergt%}enﬁ disclosed a
system which thige-dimensionally displays an hautomatie igdentification systear(AIS) and an electronic
marine chart in combination. However, eventually, a shipman is required to understand a graph display
as shown in Fip: 88 pfldon-Faentlasnie 1 i&rjadgercollisiod bEhé IREA0TITATION LIST

PATENT LITERATURE (0007Ipatent Literalure 1: Jepanese | aidsopen . o 4.,

5 automatic identification system (AIS) and an
electronic marine chart in combination. However,
eventually, a shipman is required to understand a
graph display as shown in Fig. 35 of Non-Patent
Literature 1, and judge c¢ollision or the like.

10 CITATION LIST
PATENT LITERATURE
[C007] Patent Literature 1: Japanese Laid-open
Patent Publication No. 2004-48674
Patent Literature 2: Japanese Lald-open
15 Patent Publication No. 10-198731
Patent Literature 3: Japanese Lald-open
Patent Publication No. 2006-209429
NON PATENT LITERATURE
[0008] Non-Patent Literature 1: “Intermediate
20 report of study on collision and strand avoiding
system as fail safe”, Junji Hukuto and three
othersgs, {online}, [gsearched on February 10,
2010], Internet
<http://www.nmri.go.ip/main/publications/paper/pd
25 £f/2A/03/00/PNM2AC30043-00.pdE>
SUMMARY OF INVENTION
TECHENICAL PROBLEM
[o009] However, in order to allow intuitive

undergtanding in an environment where the status



Patent Publication No. 2004-48674 Patent Literature 2: Japanese Laid-open 15 Patent
Publication No. 10-198731 Patent Literature 3: Japanese Laid-open Patent Publication No.
2006-209429 NON PATENT LITERATURE [0008] Non-Patent Literature 1: "Intermediate 20 report of
study on collision and strand avoiding system as fail safe”, Junji Hukuto and three others, [online],
[searched on February 10, 2010], Internet <http’://wv§vv.nmri.go.jp/main/publications/paperlpd
25f/2A/03/00/PNM2A030043-00.pdf> SUMMARY OF INVENTION, TECHNICAL PROBLEM [0009]
However, in of&%?%%?lgw?ﬁﬁiﬁ\%%%%%tanﬁfﬁgln‘f“ a Sﬁn\ﬁr%%% nt Whefe thE %Eatfus 6 changes

constantly, it is; dermangded fo, present informatien ina state as cloge asRassiblesto the reality and
instantly perceivable with respect to the timing of obtaining information,

the reality and instantly perceivable with

respect to the timing of obtaining information,

5 the type of information, and so on.

[0010] The present invention is made in view of

such a problem, and it is an object therecf to

provide strengthened perception for allowing

intuitive undergtanding by displaying information

10 in real time in an overlaid manner at arbitrary
timing by utilizing an augmented reality
technology considering the current status of a
navigation target in a constantly variable
situation.

15 [0011] In the technology disclosed in Patent
Literature 1, for example, it 1is possible that
the navigation information may include
information which is recommended by the shop side
but is unnecessary for a user. Onr the other

20 hand, the technoclogy disclosed in Patent
Literature 2 can display product informaticon cof a
product to buy which is registered in the list in
advance on the mobile terminal. However, it is
not always the case that the user goes shopping

25 at a time when a product is registered in the
list, and thus it is pessibkle that the product to
buy is ocut of stock or the price of the product
to buy is changed when the user goes shopping.

Moreover, 1in order to allow intuitive



5 the type of information, and so on. [0010] The present invention is made in view of such a problem,
and it is an object thereof to provide strengthened perception for allowing intuitive understanding by
displaying information 10 in real time in an overlaid manner at arbitrary timing by utilizing an
augmented reality technology considering the curren; status of a navigation target in a constantly
variable situation. 15[0011] In the technology disclosed in Patent Literature 1, for example, it is
possible that tlgl%réaevigsa{;grllliggorrlmatiorp ma iﬂraur::!ude igg)rm%tjét)n V¥1h€iBCheis g%%:omgqceggedsby the shop
side but is unnécessary for a GSET. On'the bther 20 ﬁancr,l?he e%noﬁ)gy is€loSed in Patent Literature

2 can display praduct information-of aqoreducktebyy yhichrisregistered i thedistihagyance on the
mobile terminal. However, it is not always the case that the user goes shopping 25 at a time when a
product is registeretlziy thedist; gnd thais it $s, possiblethataherprdeurtt tocbuyis et stock or the price

of the product to btﬁ/ IS cha,nF%ed when the user goes sh gPineg. Moreover, inbordergo allow intuitive 7
understanding it af ERAronMBntWhete tcﬁ'%asf‘a?usac%aﬁg' on8tBnK°> §ich s $he Srice of product or

inventory statuspit is.demanded topiesentinformation;in a state,agclese,aspgssible to 5 the reality
and instantly perceivable with'respect to the timing of obtaining information, the type of information,

and so on. [0} Pleepresent friventioihns. mgdeifn vidvr efisudmg priahfeoyaad it dsag first object
thereof - . ’
the type of information, and so on.
[0012] The present invention is made in view of
such a problem, and it is a first object thereof

10 to provide a support for facilitating obtaining
product information or guidance information of a
product to buy at arbitrary timing.

[0013] Begideg that, for example, in the
gtructure as in Patent Literature 3, the car

15 navigation system or the like needs to store map
information of parking lots; which poses a
problem that the map information of the carx
navigation system needs to be updated every time
the parking lot is renovated, or the like.

20 ioc14] Furthermore, 1in order to allow_intuitive
understanding in an environment where the status
changes constantly, such as the status of a
vacant space in a parking lot, it is demanded to
present information in a state as close as

25 possible to the reality and instantly perceivable
with respect to the timing of obtaining
information, the type of information, and so on.
[0015}] The present invention is made in view of

such a problem, and it is a seccond object thereof



10 to provide a support for facilitating obtaining product information or guidance information of a
product to buy at arbitrary timing. [0013] Besides that, for example, in the structure as in Patent
Literature 3, the car 15 navigation system or the like needs to store map information of parking lots,
which poses a problem that the map information of the car navigation system needs to be updated
every time the parking lot is renovated, or the like. 26[0014] Furthermore, in order to allow intuitive
understanding_ in an envirogment wherg}the status chan es comtantl , such as the status of a vacant

space in a parEiﬁg Bt 9t Emandetd b6

}Bf)ejsgr%%f(‘ﬂ"rmla ion fira State as cfosé as 25 possible to the

reality and instanthspeycgivaple,with respecttodhe tming of obigining informatien, the type of
information, and so on. [0015] The present invention is made in view of such a problem, and it is a
second object tipeiledf 181t prevpdeian teckmaidgyavhichfallows a deverte fmidgernidireaich a target vacant
space, without updating map information of the car navigation system provided in a car, or even when

the car 5 navigtici Syt Vbt BrovitiBd th thé Ear. [06161BESdeERAL, ihofuer Tfallow intuitive
understanding,in g9 Sg\grggg\eg%@é%thfsstq{%scpk@ggqpict?@ata@tjy, such gs.gperation of a ship for

example, it is demanded to present 10 information in‘a state as close as possible to the reality and
instantly percejvableanith regpettiio she-timaing ofiebtainiae infarmatdr, the typetaf infarnmation, and so
on understanding in an environment where the status
changeg constantly, such as operation of a ship
for example, it i1s demanded to present
10 information in a state as close as possible to
the reality‘and instantly perceivable with
respect to the timing of obtaining information,
the type of information, and so on.
[0017] The present invention is made in view of
15 guch a problem, and it is a third object thereof
to provide information which is beneficial while
a ship is cruising in a manner that a shipman or
the like can intuitively comprehend the
situation.
20 SOLUTION TO PROBLEM
[oo18] Acéordingly, an information processing
system of the present invention is an information
processing system having an augmented reality
presenting device capable of combining an image
25 in real space with computer-graphics image data
and displayving the combined image and a managing
device managing at least one of inventory

information and sales information of respective

products posted on a flier, wherein the augmented



[0017] The present invention is made in view of 15 such a problem, and it is a third object thereof to
provide information which is beneficial while a ship is cruising in a manner that a shipman or the like
can intuitively comprehend the situation. 20 SOLUTION TO PROBLEM [0018] Accordingly, an
information processing system of the present invention is an information processing system having an
augmented reality presenting device capable of combining an image 25 in real space with
computer-graphics im@ e data gré%gi:% Iayiﬁ%;\peé:gm iaqeq ir%arge,and a.manatg%]gtdevice managing

2l . pre 8 imagin .
at least one ofrlnven%or mﬁ)rmatlon an %a es Information of respecﬂ“vegpro&c S posted on a flier,

wherein the aygmeniad; 8 geality-pyesenting devicehas@ndmaging ypigoktaining dnage data related
to a product posted on the flier by imaging; and a first transmitting unit transmitting the image data
related to the ®prodhet oblaired by the miagingLinit &tfie Mahagiad dévice) wherelhithg managing

device has: a first obtaining unit, determinin%l,\ﬂupon reception of the i agr? %Iaj\t% related to the product
from the augm&ited rEdify H8denting 2o 85\icer BaProdiRtBy gnea%l G the ithage ata related to

the produgt, and-aR{aining 3h,least;p0g obthe dnventpry-informaation apd the salgs information of the
product; and a second transmitting unit transmitting at least one of 15 the inventory information and
the sales informatiergdfithe preduct ebtairied by the firstobtednirgunitgdo dwevaugmehted reality
a first obtaining unit determining, upon
reception of the image data related to the
product from the augmented reality presenting
10 device, the product by analyzing the image data
related to the product, and obtaining at least
one of the inventory information and the sales
information of the product; and a second
transmitting unit transmitting at least one of
15 the inventory information and the sales
information of the product obtained by the first
obtaining unit to the augmented reality
pregenting device, and wherein the augmented
reality presenting device further has a
20 presenting unit combining computer-graphics image
data indicating at least one of the inventory
information and the sales information of the
product transmitted from the managing device with
an image of the flier in real space and
25 presenting the combined image.
[0019] Accordingly, an information processing
apparatus of the present invention has: a vacant
space information obtaining unit obtaining vacant

space information of a parking lot; a wvehicle



presenting device, and wherein the augmented reality presenting device further has a 20 presenting
unit combining computer-graphics image data indicating at least one of the inventory information and
the sales information of the product transmitted from the managing device with an image of the flier in
real space and 25 presenting the combined image. [0019] Accordingly, an information processing
apparatus of the present invention has: a vacant spja e information obtaining unit obtaining vacant
space information_of a parki%%lot; a vehicle 10 informati%p obtainin%unit obtainingggosition and a

|

direction of a ¢4 i th& %5(1‘( Io??gf @%HP%aE§ aé"ter?’mﬁ‘lﬁd tnit* etgrnﬁrﬁﬁglé: vacant space
existing in a trayehing digectien-efi5-the gar hased on the viagant spagesinformation optained in the
vacant space information obtaining unit, the position and the direction of the car in the parking lot
obtained in thereetiabe- infgpmatsndobtaning. orit; and: 13 infodmatomrekatetddo position information of
respective vacant spaces of a parking, lot map stored in a storage device; an image generating unit

generating a vﬁﬁ;%ﬁ%b%c@ﬁﬁfg% iy theHathdy 16FwhiichHhey %cﬁﬂ%ﬁﬁ&é&d}eéf %5 indicating
the vacant spa&g@egeg@ingg Qetge ¥§1ca95§pq\gg ggtrggnig g ypit %@Qf@@&%{‘@i a.position of the

vacant space; and a transmitting unit transmitting the virtua Space Image

obtained in the vacant space information
obtaining unit, the position and the direction of
the car in the parking lot obtained in the
vehicle information obtaining unit, and

10 information related to position information of
respective vacant spaces of a parking lot map
stored in a storage device; an image generating
unit generating a virtual space image in the
parking lot which includes a wvacant space object

15 indicating the vacant space determined in the
vacant space determining unit and indicates a
position of the vacant space; and a transmitting
unit transmitting the virtual sgpace image
generated in the image generating unit to the

20 car.
[0020] Further, an information processing
apparatus of the present invention has: a vacant
space information obtaining unit obtaining wvacant
space information of a parking lot; a vehicle

25 information obtaining unit obtaining a position
and a direction of a car in the parking lot; a
vacant space determining unit determining a
vacant space existing in a traveling direction of

the car based on the vacant space information



generated in the image generating unit to the 20car. [0020] Further, an information processing
apparatus of the present invention has: a vacant space information obtaining unit obtaining vacant
space information of a parking lot; a vehicle 25 information obtaining unit obtaining a position and a
direction of a car in the parking lot; a vacant space determining unit determining a vacant space
existing in a traveling direction of the car based on vacant space information 11 obtained in the
vacant space information_obtaining unit, the position and the Igiiirection of the car in the parking lot

obtained in th& 9&%&3%‘?0rﬁ11§ti0§1 ebtéfrﬁﬁ@ f}ﬁ’lt, 3R 5 Tnforthation” raeFaJtéjcPto position information of

respective vacant $pagesof aparking lohwap storedsin A storrgerdevicg;janda transmigting unit
transmitting to the car a vacant space object indicating the vacant space determined in 10 the vacant
space determinhing uni and posittoa iffemiatiog réprésentirigeal pasition of thee/acant space. [00211
Accordingly, the present invention is an image display system including adposition 15 information
obtaining deviH@%‘BtSi%?nng%Qﬁd‘ﬁ“atlon obtaihifnig unit, an

5 information related to position information of
respective wvacant spaces of a parking lot map
stored in a storage device; and a transmitting
unit transmitting to the car a vacant space
obiject indicating the vacant space determined in

10 the vacant space determining unit and position
information representing a position cof the vacant
space.

{00211 Accordingly, the present invention is an
image display system including a position

15 information obtaining device obtaining position
information of a ghip, an information storage
device storing an electronic marine chart
including seafloor shapes and a tide table, an
image display device, and an image providing

20 device providing an image to the image display
device, wherein the image providing device
obtaing a depth below sea level at a position of
the ship based on the position information of the
ship obtained in the position information

25 obtaining device, the tide table, and information
related to depths indicated on the electronic
marine chart, creates a virtual space image of a
seafloor shape below sea level at the depth at

the position of the ship based on the position



information of a ship, an information storage device storing an electronic marine chart including
seafloor shapes and a tide table, an image display device, and an image providing 20 device providing
an image to the image display device, wherein the image providing device obtains a depth below sea
level at a position of the ship based on the position information of the ship obtained in the position
information 25 obtaining device, the tide table, and trformation related to depths indicated on the

electronic marine chart, creates a virtual space image of a seafloar shape below sea level at the depth
£ fiual space imag of 2 seafloq u

at the position of %rgﬁfbtt}a%réd oﬁ e posi}ﬁon in oP’Fnast]igr% theegfp H b&IGW sea level, and

seafloor topogeaphy image d@é?; indicated on theelectigpicdnaring chart and grovides the virtual
space image to the image display device, and 5 wherein the image display device displays the virtual

space image of thecseaflocr shaperpgrovdedhimyrthe imag2 providingidevicetie a wianheeaverlaid on a
view from the image display device. 10 ADVANTAGEQUS EFFECTS OF INVENTION [0022]
According to i@ preEent TVBHtiohinohfer 1°21RF iAthfive: BrderSdndifyin @ Havigation technology

in an envgonnwgwggrg the 15 gtgltgg ghapge e ta&gél%:ﬂtck@cgmgspE)_%s);gﬂectgé)resent information

in a state as close as possible to the reality and instantly perceivable with respect to the timing of
obtaining inforinatian; 4he type ofdnformation cahdisheons 2GEDL exampié,aaceording to the present
invention, it is possible to provide a support for facilitating obtaining product information or guidance
information of E%%’(fu‘éﬁl‘épry atarBirafd@fngroviding device in a

manner overlaid on a view from the image display
device.

10
ADVANTAGEQUS EFFECTS OF INVENTION
[0022] BAccording to the present invention, in
order to allow intuitive understanding in a
navigation technology in an environment where the

15 status changes constantly, it becomes possible to
pregent information in a state as close as
possible to the reality and instantly perceivable
with resgpect to the timing of obtaining
informaticn, the type of information, and =so on.

20 For example, according to the present
invention, it is possible to provide a support
for facilitating obtaining product information or
guidance information of a product to buy at
arbitrary timing.

25 [0023] Besides that, for example, according to
the present invention, it 1s possible to provide
a technology which allows a driver to easily £ind
and reach a target vacant space, without updating

map information of the car navigation system



25[0023] Besides that, for example, according to the present invention, it is possible to provide a
technology which allows a driver to easily find and reach a target vacant space, without updating map
information of the car navigation system 13 provided in a car, or even when the car navigation system
is not provided in the Car. [0024] Besides that, for example, according to the present invention, it is
possible to provide 5 information which is beneficial While a ship is cruising in a manner that a shipman

or the like can in%uigifviag/ecgm.prrlehaeng tQﬁe situ%tiogvgﬁlEvlg:h%%S RIgTL%I\%OF DRAWINGS 10[0025]
[Fig. 1]Fig. 1 isa ccﬁagram scﬁematicaﬁy illus?rating a structure of shopping navigation system of

Embodiment 1n[Figs 3ALRIG2AIS suiagram illystrating a-haedware struetie eba-shopping
management 15server. [Fig. 2B]Fig. 2B is a diagram lillustrating
[0D24] Begides that, for example, according to
the present invention, it is possible to provide
5 information which is beneficial while a ship is

cruising in a manner that a shipman or the like

can intuitively comprehend the situation.

BRIEF DESCRIPTION OF DRAWINGS

10 foo2s] [Fig. 1] Fig. 1 is a diagram
schematically iliustrating a structure of a
shopping navigation system of Embodiment 1.

[Fig. 2A] Fig. 2A ig a diagram illustrating
a hardware structure of a shopping management

15 server,

{Fig. 2B] Fig. 2B is a diagram illustrating
a hardware structure of a mobile terminal.

[Fig. 3A] Fig. 3A is a flowchart
illustrating the flow of registration processing

20 of product to buy in the shopping navigation
gystem of Embodiment 1.

[Fig. 3B] Fig. 3B 1s a flowchart
illustrating presentation processing of product
information of a product to buy and navigation

25 processing from a current locationr to a shop in
the shopping navigation system of Embodiment 1.

[Fig. 4] Fig. 4 is a diagram illustrating a

state that a user points at a product to buy

posted on a flier and this state is captured in



a hardware structure of a mobile terminal. [Fig. 3A]JFig. 3A is a flowchart illustrating the flow of
registration processing 20 of product to buy in the shopping navigation system of Embodiment 1. [Fig.
3B]Fig. 3B is a flowchart illustrating presentation processing of product information of a product to buy
and navigation 25 processing from a current location to a shop in the shopping navigation system of
Embodiment 1. [Fig. 4]Fig. 4 is a diagram iIIustratin&ﬁ state that a user points at a product to buy

posted on a flier, and this state is captured in. 14 the, angle. of view af an impaging unit of the mobile
terminal. [E@%]aﬁ}g_ is g% oF Y opaqing,

ia%%frﬁvillustra?iﬁg é%lsﬁlﬁlﬁ%xgrﬁp & combining computer-graphics
image 5 data of produgt information with an image in real space.

[Fig. 5] Fig. 5 is a diagram illustrating a

display example combining computer-graphics image
5 data of product information with an image in real
space.

[Fig. 6] Fig. 6 is a diagram illustrating
an example of AR display when product information
of an apple, which is a product to buy of the

10 user, of three shcops is obtained.

[Fig. 7] PFig. 7 is a diagram schematically
illustrating an example of a database structure
of a flier information DB.

[Fig. 8] Fig. 8 is a diagram séhematically

15 illustrating an example of a database structure
of a user information DB.

[Fig. 9] Fig. 9 i1s a diagram sgchematically
iliustrating an example of a database structure
of a product information DB.

20 [Fig. 10] Fig. 10 is a diagram
schematically illustrating a structure of a
shopping navigation system of Embodiment 2.

[Fig. 11A] Pig. 11A is a flowchart
illustrating the flow of registration processing

25 of a product to buy in the shopping navigation
system of Embodiment 2.

[Fig. 11B] Fig. 11B is a flowchart
illustrating presentation processing of product

information of a product to buy and navigation



[Fig. 6]Fig. 6 is a diagram illustrating an example of AR display when product information  of an
apple, which is a product to buy of the 10 user, of three shops is obtained. [Fig. 7] Fig. 7 is a
diagram schematically illustrating an example of a database structure of a flier information DB.

[Fig. 8] Fig. 8 is a diagram schematically 15 illustrating an example of a database structure of a user
information DB. [Fig. 9] Fig. 9 is a diagram schematically illustrating an example of a database

structure of a product information DB. 20[Fig. 10]Fig. 10 is a diagram schematically illustrating a
structure of a SHoPFifi§ favigatdn SJstém %Pﬁﬁﬁggiméﬁ%t LOFEid: 9 1A FR2FA i flowchart

iIIustrating the flow 0&@?8?3%@@{;‘ qg%qug%igg 25 pf .qs@,rgglé% t%@”ﬂ&ﬂl‘?ﬂ‘ﬁ@f?{rﬁg pavigation system
of Embodiment 2. [Fig. 113]Fig.”113 is a flowchart illustrating presentation processing of product
information of a produat iazhuyiant naviggtion12 is a diagram illustrating

an example of a shopping list.

5 [Fig. 13] Fig. 13 is a diagram illustrating
an example of a system structure of a wvacant
space guidance system.

[Fig. 14] Fig. 14 is a diagram illustrating
an example of a hardware structure of an

10 information processing apparatus.

[Fig. 15] Fig. 15 is a diagram illustrating
an example of a hardware structure of a car.

[Fig. 18] Fig. 16 is a diagram illustrating
an example of a scftware structure of the

15 information processing apparatus of Embodiment 3.

[Fig. 17] Fig. 17 isg a diagram illustrating
an example of a software structure cf the car of
Embodiment 3.

[Fig. 18] Fig. 18 is a sequence diagram

20 id1llustrating an example of processing in the
vacant space guidance system of Embodiment 3.

[Fig. 19] Fig. 19 is a diagram illustrating
an example of overlay display on a display of
Embodiment 3.

25 [Pig. 201 Fig. 20 is a diagram illustrating
an examplie of a software structure of an
information processing apparatus of Embodiment 4.

(Fig. 21] Fig. 21 is a sequence diagram

illustrating an example of processing in a vacant



15 processing from a current location to a shop in the shopping navigation system of Embodiment 2.
[Fig. 12]Fig. 12 is a diagram illustrating an example of a shopping list. 5[Fig. 13]Fig. 13 is a diagram
illustrating an example of a system structure of a vacant space guidance system. [Fig. 14] Fig. 14
is a diagram illustrating an example of a hardware structure of an 10 information processing
apparatus. [Fig. 15]Fig. 15 is a diagram illustrating aR example of a hardware structure of a car.

[Fig. 16]Fig. 1g isaa gia(%ragn 'gus}:rgtir%asnt%xamgﬁ % absgf ware I%guglture of the 15 information
processing appgracfus Embodiments. r[JFig. F—Jlg. is @ diagram illustrating an example of a

software structure of fhe car obEmbodimgnNt 12 is a diagram illustrating
an example of overlay disgplay on a display of
Embodiment 4.

5 [Fig. 231 Fig. 23 is a diagram illustrating
an example of a software structure of an
information processing apparatus of Embodiment 5.

[Fig. 24] Fig. 24 is a seguence diagram
illustrating an example of processing in a vacant

10 sgpace guidance system of Embodiment 5.

[Fig. 25} Fig. 25 is a diagram illustrating
an example of overlay display on a display of
Embodiment 5.

[Fig. 26] Fig. 26 is a diagram illustrating

15 an example of a software structure of an
information processing apparatus of Embodiment 6.

[Fig. 27] Fig. 27 is a diagram illustrating
an example of a software structure of a cazr of
Embodiment 6.

20 [Fig. 28] Fig. 28 is a seguence diagram
illustrating an example of processing in a vacant
space guidance system of Embodiment 6.

{Fig. 29] Fig. 29 is a diagram illustrating
an example of a system structure of an image

25 display system of Embodiment 7.

[Fig. 20] Fig. 30 is a diagram illustrating
an example of a hardware structure of an image
providing device.

[Fig. 31] Fig. 31 is a diagram illustrating



[Fig. 18] Fig. 18 is a sequence diagram 20 illustrating an example of processing in the vacant space
guidance system of Embodiment 3. [Fig. 19] Fig. 19 is a diagram illustrating an example of overlay
display on a display of Embodiment 3. 25[Fig. 20]Fig. 20 is a diagram illustrating an example of a
software structure of an information processing apparatus of Embodiment 4. [Fig. 21] Fig. 21 is a
sequence diagram illustrating an example of procegs ng in a vacant 16 space guidance system of
Emggg:mgm jﬂ 1[1F'%'x2a2 I?)q e22 lsa glagrgpd%%sggtm an.exam (Iee cg Jgv%rlllayidrhs:_j%aé/ on a display of
display device.
[Fig. 32] Fig. 32 is a diagram iilustrating
an example of a software structure of an image
5 providing device.
[Fig. 33] Fig. 33 is a diagram illustrating
an example of a software structure of the image
display device.
[Fig. 34] Fig. 34 is a diagram illustrating
10 an example of displaying a virtual space image of
a seafloor shape in an overlaid manner below sea
level on a view from a display device.
[Fig. 35] Fig. 35 ig a diagram illustrating
an example of a system structure of an image
15 display system of an embodiment.
{Fig. 36] Fig. 236 is a diagram illustrating
an example of a system structure of an image
display system of Embodiment 9.
[Fig. 37] Fig. 37 is a diagram illustrating
20 an example of a system structure of an image
display system of Embodiment 10.
[Fig. 38] Fig. 38 ig a diagram illustrating
a system structure of an image display system of
Embodiment I1.
25
DESCRIPTION OF EMBODIMENTS
[c026] Hereinafter, embodiments of the present

invention will be degcribed based on the

drawings.



5[Fig. 23]Fig. 23 is a diagram illustrating an example of a software structure of an information
processing apparatus of Embodiment 5. [Fig. 24]Fig. 24 is a sequence diagram illustrating an
example of processing in a vacant 10 space guidance system of Embodiment 5. [Fig. 25] Fig. 25 is a
diagram illustrating an example of overlay display on a display of Embodiment 5. [Fig. 26]Fig. 26 is a
diagram illustrating 15 an example of a software struBture of an information processing apparatus of
Embodiment 6 Fig. 27]Fiq. 2% IS a diagr?m illustrating an example of a software structure of a car
of Embodimen{ B8O Ilig. Z’é"ﬁ%@? %%eanstequénce diagram illustrating an example of processing in a

vacant space guidangg system QfSErngg'irg%rg SulFig: BRI 22 Isjandiagram illustrating
illustrating a structure of a shopping navigation
system of Embodiment 1. As illustrated in Fig.

5 1, the shopping navigation system aécording to
this embodiment includes a shopping management
server 100 and a mobile terminal 200, which are
connected communicably via a wireless
communication line.

10 [0028] The user browses a flier 300 and choosesg
a product to buy from produéts posted on the
flier 300. The usexr then points at the chosen
product to buy and captures this state in the
angle of view of an imaging unit of the mobile

15 terminal 200, and then the imaging unit generates
image data of the state pointing at the product
to buy. The mobile terminal 200 detects image
data of the product to buy from the image data
generated by the imaging unit. As a method for

20 detecting image data of the product to buy, it is
conceivable that, for example, several finger
shape patterns of a finger in a pointing state
are prepared, and when image data which match or
gimilar to these shape patterns of the finger are

25 detected in the image data, the image data are
recognized as the finger, and an object existing
within a certain distance from the finger in the
direction of the finger is detected as a product

to buy.



an example of a system structure of an image 25 display system of Embodiment 7. [Fig. 30] Fig.
30 is a diagram illustrating an example of a hardware structure of an image providing device. [Fig.
31]Fig. 31 is a diagram illustrating 17 an example of a hardware structure of an image display device.
[Fig. 32]Fig. 32 is a diagram illustrating  an exam&lg of a software structure of an image 5 providing
device. [Fig. 33]Fig. 33 is a diagram illustrating an example of a software structure of the image display

device. [Fig. 3%]5@2 gzl(/is aogjg%rag\eilluesit:r%téng n100a§| etXﬁ\rgp_l__ée \{/ﬁ\(/)% '%%p;ggg% C\)/gtu'Ellhs‘_:pace image of a

a
_seafloor shape’in anoverlaid manner bélow sea levél on'a vi ay device. [Fig. 35]Fig. 35
is a diagram illystraiing @9 example ©fa systam stucture of akimage 4.5 elisplaysystem of an

embodiment.

the image data of the product to buy to the
shopping management server 100. Upon reception

5 of the image data of the product to buy from the
mobile terminal 200, the shopping management
server 100 judges in a product matching unit 106
conformity between the image data cf the
respective products posted on the fliex 300,

10 which are stored in a flier information DB 102,
and the image data of the product to buy received
from the mobille terminalil 200, and judges whether
or not the product to buy is a product posted on
the flier 300. When the product to buy is a

15 product pested on the flier 300, a
registration/inquiry unit 105 correlates the
product to buy and the user and stores them in a
ugser information DB 101. Thus, the product to
buy of the user is registered in the shopping

20 management server 100.

[0030] After the product to buy is registered in
the shopping management server 100, if the user
wants to know transition of price information and
inventory information of the product to buy, the

25 user holds the mobile terminal 200 over the flier
300 again, and captures the product tc buy in the
angle of view of the imaging unit of the mobile
terminal 200. Thusg, the image data of the

product to buy are transmitted from the mobile



[Fig. 36]Fig. 36 is a diagram illustrating an example of a system structure of an image display system
of Embodiment 9. [Fig. 37]Fig. 37 is a diagram illustrating 20 an example of a system structure of an
image display system of Embodiment 10. [Fig. 38]Fig. 38 is a diagram illustrating a system structure of
an image display system of Embodiment 11. 25 DESCRIPTION OF EMBODIMENTS [0026]
Hereinafter, embodiments of the present invention will be described based on the drawings. 18

[0027]<Embodi ment 1> di ent ran%% ng?ﬁgéa }égﬁ%t%ﬁtlﬁg astryctyre eo]]i a shopping

navigation sys em oflélmbo ustrate opping navigation system
according to thiem bomemmrm_q,d@i ﬁgsh@mnglmarga@ea@ﬂhsef\aﬁ 46%-ard & mekile terminal 200,

which are connected communicably via a wireless communication line.

the mobile terminal 200, the product matching
unit 106 of the shopping manégem@nt server 100

5 detects that the image data are image data of the
product posted on the fliexr 300. Then, the
registration/inguiry unit 105 judges that this
product ig the product to buy of the user. Then,
a preoduct information retrieving unit 107 obtains

10 the latest (current) product information such as
selling price and inventory information of the
product to buy, and transmits the information to
the mobile terminal 200. The mobile terminal 200
combineg the computer-graphics image data

15 indicating the latest product information cf the
product to buy and an image in real space, and
displays the combined image on a display. At
thig time, the computer-graphics image data
indicating the product information are combined

20 with the image in real space so that the image
data are displayed in the vicinity of the product
to buy, so as to make it easy to comprehend that
the product information is related to the product
to buy.

25 [0031] A map information retrieving unit 108
obtains current location information of the
moblle terminal 200, obtains address information
of a ghop which sells the product to buy, and

obtains map information including the position



10[0028] The user browses a flier 300 and chooses a product to buy from products posted on the flier
300. The user then points at the chosen product to buy and captures this state in the angle of view of
an imaging unit of the mobile 15 terminal 200, and then the imaging unit generates image data of the
state pointing at the product to buy. The mobile terminal 200 detects image data of the product to buy
from the image data generated by the imaging unit.%As a method for 20 detecting image data of the
product to buy, it is,conceivable tha%lfor example, seyeral finger shaﬁ]%gatterns, of a fl{lggr ina

pointing state ARJrEFArES: ahd wheif intate dabwhidt stk Br dithhar s THes8 Bhaipatterns of
the finger are 25, detgcted inithe,image daia, the image dala araseeqanized as the-finger, and an

object existing within a certain distance from the finger in the direction of the finger is detected as a
product to buyt A9{0@29%:Elponi detectioa of the iM&geldata of thd produdtiyo bus/i thee mobile terminal
200 transmits the image data of the product to buy to the shopping management server 100. Upon

reception 5 of HEFinfagE 84 BFHBProdtRED TS FdMTne MBBGiIlEERindl 266, 1R 4¥pping
management §,eg¥§r 100 mgl%e%ilqiatprg%lg:t %@{ngg upit 1%gqug{glgy between the image data of

the respective products posted on the flier 300, 10 which are'stored in a flier information DE 102, and

the image data afftbe pepgteiio Buyrregeiverhinan thermebile terminak 200y ardchjpdges whether or not
the product to buy is a product posted on the flier 300. When the product to buy is a 15 product posted
on the flier 306 HtrEg§iBtFatibRARIEIFP Bnief05-doPrelBIR tHEpro@ict 015Uy ahtlthé@ser and stores
themin a userti:rmlfgrms'cgi{g){:]3 DSBeJlO%.l}'lgustwg pggfdg&htg@% 8f @%}lgeré{%ggistered in the shopping
transmits the information to the mobile terminal
10 200. By using the guidance information, the
mobile terminal 200 combines computer-graphics
image data for guidance on the route from the
current location to the shop selling the product
to buy with an image in real space, and displays
15 the combined image. Thus, by capturing a street
in the angle of view of the imaging unit of the
mobile terminal 200, the user can move to the
shop while confirming on the display of the
mobile terminal 200 the image in which the route
20 guidance by computer-graphics image data is
combined with the image in real space of the
street.
10032} In this embodiment, augmented reality is
presented by displaying the computer-graphics
25 image data at a position which matches with an
image in real space on the display of the mobile
terminal 200. Hereinafter, display of computer-

graphics image data which gives such augmented

reality may also be referred to as AR (Augmented



20 management server 100. [0030] After the product to buy is registered in the shopping management
server 100, if the user wants to know transition of price information and inventory information of the
product to buy, the 25 user holds the mobile terminal 200 over the flier 300 again, and captures the
product to buy in the angle of view of the imaging ugbt of the mobile terminal 200. Thus, the image data
of the product to buy are transmitted from the mobilé” 20 terminal 200 to the shopping management

server 100. By analyzing,the,image data received fram the mobile terminal 200. the product matching
unit 106 of théﬁ &%aéﬁiél&g}n:?ﬁgsﬁean}f éervgfo %0% S{Z%eaf(tetcts%gtrtﬁe ?—"Fr:feategeVdseL\traia(f)r1(31 |£mage data of the

product posted pp ¢he fligr 3R SEhesyihg registragen/inguirydinit 9% judges that this product is the
product to buy of the user. Then, a product information retrieving unit 107 obtains 10 the latest
(current) productdforntatiem sachss seling piice arddnventoiycipfbrmation wh thepkeduct to buy, and
transmits the information to the mobile termipal 2;0. The mobile, terminal 200 cgmbine the

computer-graﬁ‘r}i'c?selmagg 58 1B ricicRting the R, &8st p ctirlt8 a&figﬁ of fh %Fosdu tQto_ buy and an -
image in keal spageqand displays the combinedimageana-display: At thistinae dhe a

computer-graphics image data indicating the product information are combined 20 with the image in
real space so #at thenimagerdata arecdisptayed irpthe aicinitynefthe produetdad by 36 as to make it
easy to comprehend that the product information is related to the product to buy. 25[0031] A map

information reREGiHG thit $08°dbt@ns-EitenPdEdtioR Inférfat&h Sr the ndBie tkiRifial 200, obtains
address inforr’rﬁ%pné)jcglﬁgqp@vyhi%%mgmee gg%@&@lbugﬂ}g&piag%si@ﬁp ip{psg@gtion including

the position
overlay display on a see-through image in real

190 space is performed, and for the video
transmission type, overiay display on an image in
real space 1imaged by a video camera is performed.
fo033] Further, the above-~described mobile
terminal 200 assumes an AR display device of

15 mobile terminal type which displays an image in
real sgpace imaged by an imaging unit on a display
and displays computér—graphics image data in a
combined manner on the displayed image in real
gspace, but the AR display device applicable to

20 this embodiment is not limited thereto. For
example, it may be an AR display device (HMD) of
eyeglass type worn on the head of the user, which
displays computer-graphics image data at a
position matching with the image in real space

25 projected on a lens part in an optically
transmitted manner, or it may be a head-up
display type AR display device which 1s disposed
in a line of sglight from a driver’' s seat of a

mobile vehicle, and displays computer-graphics



21 indicated by the current location information and the position indicated by the address information
from a map information DB 104. Then, by using the obtained map information, the map information 5
retrieving unit 108 generates guidance information for guidance on a route from the current location of
the mobile terminal 200 to the shop selling the product to buy, and transmits the information to the
mobile terminal 10 200. By using the guidance info?r%ation, the mobile terminal 200 combines
computer-graphics image gata for guidancebon thg roua{e lf{%m thencu&grr?nglr%%atign fq the shop selling
the product to]brflj‘f}%v?th an w%aglenln Fear gﬂiac:éflgnd ﬁsﬁaysﬁS?he comblnedgimage. Thus, by

capturing a streghin thg,andle gfiviemnof the imaginganit f tha mokile termirali200, the user can
move to the shop while confirming on the display of the mobile terminal 200 the image in which the
route 20 guidance hy vornpudr-graphicstimage data is combined with the image in real space of the

street. [0032] In this embodiment, augmented reality is presented by displaying the computer-graphics
25 image data'dt &’gosition Which fiatchBE With %ﬂ‘ﬁ'ﬁéﬁ%elﬁ Feqd?%%é&é R tﬁé%igpﬁay of the mobile

terminal 200. Hergipafter, digplay, efcomputer-graphics inagedata-whigh giyes,sugh augmented
reality may also be referred to as AR (Augmented
image in real space, coordinate matching is
performed between an object in the image in real
space and the computer-graphics image data. A
method for coordinate matching may be such that
10 where the user possessing the mobile terminal 200
sees in real space through the imaging unit is
estimated based on the position (latitude,
longitude) and posture (direction, elevation
angle) of the mobile terminal 200, and computer-
15 graphics image data are combined so as to match
with the estimated position. Another method is
such that a marker is added to an object in real
space, this marker is imaged by the imaging unit,
the position of the marker is detected from the
20 imaged image data, and computer-graphics image
data are combined so as to match with the
detected position. Moreover, the position of an
object in real space may be detected by analyzing
image data in real space captured by the imaging
25 unit, and computer-graphics image data may be
combined so as to match with the detected
position.
[00358] Fig. 2A is a diagram illustrating a

hardware structure of the shopping management



22 Reality) display. Note that there are various types of HMDs such as non-transmissive type, video
transmission type and optical transmission type. Combination display (AR display) refers to 5 averlay
display of computer-graphics image data at a matching position on an image in real space projected
on a lens part of the HMD of any type. For example, for the optical transmission type, overlay display
on a see-through image in real 10 space is performga, and for the video transmission type, overlay

display on an image in real space imaged by a video camera is performed. [0033] Eurther, the
above-describ&& mbbite tef ingl%ag‘géfh%esta% Aﬁ’ Eii%pl%ﬂ“%g\ﬁr@e“b‘?% mobfte tetRinal type which

displays an image in redl spaceimaged puan imagingunit op 2 display and displays
computer-graphics image data in a combined manner on the displayed image in real space, but the
AR display devieerapplicaientd 20this embbeimentis moelimited thevete. Foy example, it may be an

AR display device (HMEj)%nof egeglass type worn on the head of the_user, which displays
computer-graphits imade*ddt& &t &FokitbR Mriat@iiy witttth& Mnagears isea%p'%%éé 25 projected on a

lens part i an ppically ggesmitiemanner, 0 mabe Akeadupisplay e AR disnigy device

which is disposed in a line of slight from a driver's seat of a mobile vehicle, and displays
computer-graphies t2hinage datedmacambined o@unaronan imageip «eal spase which is projected
in an optically transmitted manner. [0034] Further, when computer-graphics image data are displayed
in a manner matchES Witk &R FHaJe in feal spata "dobflifateMat kil isferformed between an
object.in the imawlggcin gea{s%acg }gg% &i’@ecgrr}:%teg-g\raapggg 'p”f)al% éjartnaa IQ\ar%eetTf%l(()admfé)r coordinate
matching maybe suc fhat’
server 100 among processging illustrated in Fig.
10 3A and Fig. 3B, and so on are stored.
[0036] Note that although the HD 1009 is
disposed inside the shopping management servexr
100 in the structure of the example illustrated
in Fig. 24, a structure eguivalent to the HD 1009
15 may be disposed outside the shopping management
server 100 as anotrher embodiment. Further, a
program for performing, for example, the
processing illustrated in Fig. 3A and Fig. 3B
according to this embodiment may be recorded in a
20 computer readable recording medium such as a
flexible disk (FD) or a CD-ROM and supplied from
this recording medium, or may be supplied wvia a
communication medium such as the Internet.
[0037] The RAM 1002 functions as a main memory,
25 a work area, or the like for the CPU 10061. The
CPU 1001 loads on the RAM 1002 a necessary
program or the like when executing processing and

executegs the program to thereby realize various

operations.



10 where the user possessing the mobile terminal 200 sees in real space through the imaging unit is
estimated based on the position (latitude, longitude) and posture (direction, elevation angle) of the
mobile terminal 200, and computer- 15 graphics image data are combined so as to match with the
estimated position. Another method is such that a ker is added to an object in real space, this
marker is imaged by the imaging unit, the position of the marker is detected from the 20 imaged image

data, and com%tgg%r?phi%ima]g d%;a\ e g%nabirﬁg SQ %)sgto paﬁ%htv:\{ith nth ggtegtgd position.
Moreover, the position of an o%jec in real Space may be cPe ecteduby anaf))/zmg image data in real

space captured Ry theraging 25 bit, ang gemputer-graphics)igage data maybercoimbined so as to
match with the detected position. [0035]Fig. 2A is a diagram illustrating a hardware structure of the

shopping manadeihient 24ssepr 200 adoRKEITGRD tigerhbadirhéiteA €P£1001 performs overall
control of respective devices and controllers connected to a s}}slstem us. In the ROM 1003 and the HD

(hard disk) 5 1868, BIOS tEadid BTSSR SYSEmY #AicH fsFcontrsl Fogdm P the"cPU 1001, an

0peratin9§y3t%m@9%%§mJ@%&@E@'%E@S@E‘ Qjépé%gs_i@gl%x_ecuted by the shopping
management server 100 among processing illustrated in Fig. 10 3A and Fig. 3B, and so on are stored.

[0036] Note thdtE&ithGugh the #1DsE008 dsndisposéamsité @ie shopping mhanagersens sereer 100 in the
structure of the example illustrated in Fig. 2A, a structure equivalent to the HD 1009

the external memdry such as the HD 1007 or the FD
1008. A communication I/F controller 1006
connecits to the Internet, LAN, and the like and

10 controls communication with an external unit by
TCP/IP for example.
[0040] A display controller 1010 controls image
display in a display 1011.
[0041] A XB controliler 1004 accepts an operating

15 input from a KB ({(keybocard) 1005, and transmits
the operating input to the CPU 1001. Note that
although not illustrated, besides the KB 1005, a
pointing device such as a mouse is applicable to
the shquing management server 100 according to

20 this embodiment as an operating unit for a user.
[C042] The registration/inguiry unit 105,
product matching unit 106, product information
retrieving unit 107, and map information
retrieving unit 108 dillustrated in Fig. 1 are

25 realized by, for example, a program which is
stored in the ED 1009 and loaded on the RAM 1002
ag necessary and by the CPU 1001 executing the

program. Purther, the user infcormation DB 101,

flier information DB 102, product information DB



15 may be disposed outside the shopping management server 100 as another embodiment. Further, a
program for performing, for example, the processing illustrated in Fig. 3A and Fig. 3B according to this
embodiment may be recorded in a 20 computer readable recording medium such as a flexible disk
(FD) or a CD-ROM and supplied from this recordin%r?nedium, or may be supplied via a communication
medium such as the Internet. [0037] The RAM 100Z functions as a main memory, 25 a work area, or

the like for the %PU 1001. The CPU 11001 Ioags on the R I}M.OOZ a necessary program or the like
. 103 and maé) in orl{ha l10n are structdregs .
when executing processing and executes the program to thereby realize various opérations. 25

[0038] The HQ: 1209.a0d &D-1008 funciigns.assan extesnaldeemorg ol he CRU,E0G3doads on the RAM

1002 a necessary program or the like when executing processing and executes the program to 5
thereby realizd @dridus operations. [0039] A disk controller 1007 controls access to the external

memory such is the HD 1007 or the FD 1008. A,communic,aj[iﬁn I/F controller 1006 connects to the
Internet, LAN, 58 #e!like Bh 10 88ntPots ConttAdicadiBn wittt 4 &x&mafFhithy TCP/IP for

example.5[0040] A display controller 1010 coptrels imagedisplayiin agisplay 1931 [0041] A KB

controller 1004 accepts an operating
according to this embodiment. A CPU 2001

performs overall control of respective devices
and controllers connected to a system bus. In a
RdM 2003, for example, a program of processing

10 executed by the mobile terminal 200 among
processing illustrated in Fig. 3A and Fig. 3B,
and so on are stored. Note that a program for
performing the processing illustrated in Fig. 3A
and Fig. 3B may be supplied via a communication

15 medium such as the Internet.

[o044] A RAM 2002 functions as a main memory, a
work memory, ©xr the like £for the CPU 2001. The
CPU 2001 loads on the RAM 2002 a necessary
program or the like when executing processing and

20 executes the program to thereby realize various
operations. A communication I/F controller 2005
connects to the Internet, LAN, and the like and
controleg communication with an external unit by
TCP/IP for example.

25 [0045] An imaging unit 2004 converts a subject
image incident via an optical lens and formed on
an imaging element into an electric signal, and
outputs moving image data or still image data. A

display controller 2006 controls image display on



15 input from a KB (keyboard) 1005, and transmits the operating input to the CPU 1001. Note that
although not illustrated, besides the KB 1005, a pointing device such as a mouse is applicable to the
shopping management server 100 according to 20 this embodiment as an operating unit for a usetr.
[0042] The registration/inquiry unit 105, product matching unit 106, product information retrieving unit
107, and map information retrieving unit 108 illustrated in Fig. 1 are 25 realized by, for example, a

program which is@ore in the HD 1009 %Ir_lid l:ogded on EQS AM 1(%?2 as necessary and by the CPU
n

1001 executinat &8 Fam. I%Sr?h?e'r; the User informatio énﬁi fierinfornfaton DB 102, product

information DR, ,26:103,andimap informatian,h &Q4-are sugtures gquiyalent taa partial storage
area in the HD 1009. [0043] Fig. 2B is a diagram illustrating a 5 hardware structure of the mobile
terminal 200 a¢¢ardiag to thiseembbalinient.sA CRUY 200k parforms overalbcontyol df kespective devices
and controllers_ connected to a system bus. In a ROM 2003, for example, a program of processing 10

executed by thelf8biR terhfifat 566 amnoig pBE&Shf MtBFated intFig $A%nd Fry. BBY and so on
are stored. Noje, that.a progy f%@?@ét@%&@%ﬂ%ﬁ@@Qmsfa%%kpcﬂglgA@@d Fig. 3B may be

supplied via a communication I5 médium s as the Intérnet. [0044] A RAM 2002 functions as a
main memory,tanwerk enemaoty, 0f the.like TaréheuGRW 2001 Ihe ©&1h2001ddads on the RAM 2002 a

necessary program or the like when executing processing and 20 executes the program to thereby
realize variousdpetatiohs. HOcomiuREatibR HF eantfoer 2065 @dnnctfs to #ednternet, LAN, and the

like and controls, communicatign with an external yyitby, TGP/ IREeAMDIE- o ¢ che
imaging unit 2007 of the mokile terminal 200.

10 Thus, in step Si01 the imaging unit 2007
generates image data captured in the angle of
view, and by analyzing the image data, the mobile
terminal 200 detects 1image data of the product to
buy specified by pointing. In step S102, the

15 mcbile terminal 200 transmits the image data of
the product to buy detected in step 5101 to the
shopping management server 100.

[0047] Fig. 4 1s a diagram illustrating a state
that the user points at a product to buy posted

20 on the flier 300, and.this state is captured in
the angle of view of the imaging unit 2007 ocf the
mobile terminal 200. The user chooses and points
at an apple as a product to buy out of the
products posted on the flier 300. In the example

25 of Fig. 4, the imaging unit of the mobile
terminal 200 captures this state in the angle of
view, and an image of the state that the user
points at the product to buy (apple) oh”the flier

300 is displayved on the display 2007. Therefore,



25[0045] An imaging unit 2004 converts a subject image incident via an optical lens and formed on an
imaging element into an electric signal, and outputs moving image data or still image data. A display
controller 2006 controls image display on 27 a display 2007. In this embodiment, a liquid crystal
display is employed as the display 2007. [0046] Fi%gA is a flowchart illustrating the flow of registration
processing of product to buy 5 in the shopping navigation system according to this embodiment. The

user first points at a product to buy posted..an_ the flier 300, and captures this state_i angle of view
) {ft o tsc%_% a?ﬁ F

of the imagingllﬁlnit 07 1 theE Riobil€ terminal 20 fldulnﬁ%?in s%epaBﬁJ he imag eF’lit 2007

generates image data-captused ig theiangle-of yiew, apd by aralyzingdhe image datay the mobile
terminal 200 detects image data of the product to buy specified by pointing. In step 5102, the 15
mobile termin&l08 trahsrhitsthe ihdeye dateeofafroprodgt: orulidgetecreiih s@p S10T to the

shopping management server 100. 0047]F1i§. 4 is a diagra iIIustratinfg.aﬁstat that trll_le user points at
a product to bfiy BBREF20 6n BE ARF 360, BRd tid stifdYs EsptiiBe n'thé S7gIE 8 view of the

imaging unit 2007 of the, mobile.termpinal 200, The user eopses;anloinis atan apple as a product o
buy out of the products posted on the flier 300. In the example

surround the apple on the flier, and captures

this movement in the angle of view of the imaging

unit 2007. In this case, the mobile terminal 200

detects the trace of the user’ s finger, and

10 judges that a product fitting in this trace is a
product to buy. By employing the method of
specifying a product to buy as described above,
it is possible to simply specify a product to
buy.

15 foo48] In step S201, the shopping management
server 100 receives the image data of the product
to buy from the mobile terminal 200. In step
S202, the product matching unit 106 obtains the
image data of the respective products posted on

20 the flier 300 from the flier information DB 102,
and compares them with the image data of the
product to buy received from the mobile terminal
200. In step S203, the product matching unit 106
judges whether or not the product to buy is a

25 product posted on the flier 300 by judging
conformity between the image data of the product
to buy and the image data of the products posted
on the flier 300. Thig judgment of conformity is

made such that pattern matching is performed



25 of Fig. 4, the imaging unit of the mobile terminal 200 captures this state in the angle of view, and an
image of the state that the user points at the product to buy (apple) on the flier 300 is displayed on the
display 2007. Therefore, 28 in the example of Fig. 4, image data of the apple is detected as image
data of the product to buy. Note that besides the above-described method, for example, a product to
buy may be specified such 5 that the user moves hfsor her finger so as to surround the apple on the

flier, and captyres this movement in_the angle of vi wg}bthe imagi nit 2007. In this case, the mobile
terminal 200 (?%?e%‘f]setﬁél tr\élceeofJtFrlﬂ‘eaﬁ’s@er'g%%(j’ler,o a%nd eiuc?gregq(g:lg?% pir_'o%u%tuf?ftinagr}(r‘cﬁhis trace is a

product to buy, By emplayingdhe-metbed ehepesifing @ prodyct ikuy as:fesgribed above, itis
possible to simply specify a product to buy. 15[0048] In step S201, the shopping management server
100 receives thé irrage3data ofahelpretigst ta buyifeon) thdgwobilé rerminah200s Inistep S202, the
product matching unit 106 obtains the image data of the respective products posted on 20 the flier 300

from the flier ifforhTatoR DEY102T arftd: s thern With TR iMAGE Bataof fhe product to buy
received from the mabile terminal 200, dn steR $283.4he profdyct matching Wit 196 o

the flier 300. When it is judged that the
product to buy is a product posted on the flier
300, the processing proceeds to step S204. On
the other hand, when it is judged that the

10 product to buy is not a product posted on the
fliexr 300, the processing returns to step 5201
and walits for reception of image data of a new
product to buy.
[0049] Fig. 7 is a diagram schematically

15 iliustrating an example of a database structure
of the flier information DBE 102, In Fig. 7, the
flier information DB 102 manages IDg of the
regpective products (product IDs) posted on the
flier 300 and image data in correlation. When

20 the shopping management server 100 receives the
image data of the apple for example from the
mocbile terminal 200 in step S201, the product
matching unit 106 judges in step S203 that, as a
result of comparing the image data of the product

25 to buy and the image data of the respective
products posted on the fliexr 300, the image data
of the preoduct to buy matches or is similar to
the image data of the apple of 701, and judges

that the product to buy is the apple.



judges whether or not the product to buy is a 25 product posted on the flier 300 by judging conformity
between the image data of the product to buy and the image data of the products posted on the flier
300. This judgment of conformity is made such that pattern matching is performed 29 between the
image data of the product to buy and the image data of the products posted on the flier 300, and when
it is judged that there is conformity or similarity theréBetween, the 5 product to buy is judged as a

product posted gn the flier 300. When it iséudged that the product tg buxhifs.a roduct posted on the
flier 300, the p &c%ggrlug pl%%eésd%?g st%% %04.%1neth5% le?ﬁé:r%, whe ijtlfls%ﬁ&gjfe% that the 10

product to buy,is, et & preduat pasted;on the flier 380, dhe pracessing Latlins 4o ¢ieR 19201 and waits
for reception of image data of a new product to buy. [00491 Fig. 7 is a diagram schematically 15

illustrating an exeenpileefedataliese structire of thedlier infgrmdtevDB 402He Fig. 7, the flier
information DB 102 manages IDs of the respective products (praoduct IDs) posted on the flier 300 and

image data in BEP&EION. WheR 98 tHe"MBpfing managemehPdvdabo PateRBs tedmage data of
the appledfor examplefrom,ths mobile feumingl;200 in step S2QL; the produygt matchinginit 106 judges

in step S203 that, as a resulf of comparing the image data of the product 25 to buy and the image data
of the respective proguets pasted am the fhey 300, the hiage datasof the praducttoday Tmatches or is
similar to the image data of the apple of 701, and judges that the product to buy is the apple.
of the sender from header information of the
image data of the product to buy received in step
$201. Then, the registration/ingquiry unit 105
10 registers the user ID and the product ID of the
product to buy in correlation in the user
information DB 101.
{0051] Fig. 8 is a diagram schematically
illustrating an example of a database structure
15 of the user informaticn DB 101. In Fig. 8, the
user information DR 101 manages user IDs and
product to buy IDs in correlation. For example,
when the product ID of a product to buy is
1011”7, and a user ID “aaa” isg obtained from the
20 header information of image data of the product
to buy, the user ID “zaa” and the product to buy
ID “1011” are managed in correlation as
iilustrated in the record of B801.
[0052] Fig. 3B is a flowchart illustrating
25 presentation processing of product information of
a product to buy and navigation processing from a
current location to a shop in the shopping

navigation system according to this embodiment.

For example, when the user wants to comprehend



30 [0050]In step S204, the registration/inquiry unit 105 obtains the product ID correlated with the
image data of the product judged as the product to buy from the flier information DE 102 5 via the
product matching unit 106. Further, the registration/inquiry unit 105 obtains the user ID of the sender
from header information of the image data of the product to buy received in step S201. Then, the
registration/inquiry unit 105 10 registers the user ID4Nd the product ID of the product to buy in

correlation in th%useé information DB 101. [gOSlrl\%i 8isa diagram schematically illustrating an
example of a datdbasé SfricturB 15 OF thd UsEFiRdimation D Oeil.’ll%cﬁfd/. 8, the user information DE

101 manages ysgr dRsand preduct fsbuyr s inigogrelation, For-example, whep the product ID of a
product to buy is "1011", and a user ID "aaa" is obtained from the 20 header information of image data
of the product ¥hbuyhtheasellDe'ady” and ghiesprodunt tolbuydbD&1GI1% aeimanaged in correlation
as illustrated in the record of 801. [0052]Fi§;. 3B is a flowchart illustrating 25 presentation processing of

product informBASHS I Bduct b5 and Rlvigdtdh protesiftPreT a thFedt fdtatén to a shop in
the shopring naviggtioqLsystegnaceguing tg this-embadient 1 exargplgwhendhe uger wants to

comprehend

on the flier 300, and captures the product to buy
in the angle of view of the imaging unit 2007.
Thus, in step 8103, the imaging unit 2007 of the
mobile terminal 200 generates image data of the

10 product to buy. In step §104, the mobile
terminal 200 transmits the image data of the
product to buy to the shopping management server
100 .
[c053] In step S205, the shopping management

15 server 100 receives the image data of the product
to buy from the mobile terminal 200. In step
S206, the product matching unit 166 obtains the
image data of the respective productsg posted on
the flier 300 from the flier information DB 102,

20 and compares them with the image data of the
product to buy obtained from the mobile terminal
200. In step 8207, the product matching unit 106
judges whether or not the product to buy is a
product posted on the flier 300 by judging

25 conformity between the image data of the product
to buy and the image data of the products posted
on the flier 300. When it is judged that the
product to buy is a product posted on the flier

300, the processing proceeds to step S21i3. On



31 the latest price information, inventory information, and the like of a product to buy which is already
registered in the shopping management server 100, the user holds the mobile 5 terminal 200 again
over the product to buy posted on the flier 300, and captures the product to buy in the angle of view of
the imaging unit 2007. Thus, in step S103, the imagii%g unit 2007 of the mobile terminal 200 generates
image data of the 10 product to buy. In step S104, th& mobile terminal 200 transmits the image data of

the product to buy to the shopping management server 100. [0053] In step.S205, the shopping
management ?er\?et_r?ia5 ré%%ﬂéz th‘gﬁr“?ﬁgel(ifaté\L of the tbro%iﬁggtg éuﬁ Il%alﬁ th%gr%obile terminal
200. In step S Reproduct matehing ugit 106-0htains the dpage data ehibe respective products
posted on the flier 300 from the flier information DE 102, 20 and compares them with the image data of

the product to Oy obtained fram tcresmobite teratinal 2@0. tio step SROE 2l9eSproduct matching unit 106
judges whether or not the product to bu%/ is a product posted on the flier 300 by judging 25 conformity

between the imdy2 dhta of the FroBECtEE By anttfe g Yakdt rodtitts’pobted on the flier
300. Wheg it is judgedthat the product tq By i 2 produet Rasted an.the flie 300, theyprocessing
proceeds to step 5213. On
the image data of the product judged as the
product to buy from the flier information DB 102
via the product matching unit 106. Further, the
registration/inguiry unit 105 obtains the user ID
10 of the sendexr from header information of the
image data received in step S205. In step 5208,
the registration/inguiry unit 105 judges whether
or not the product ID obtained in step S213 is
managed in the user information DB 1C¢1 in
15 correlation with the aforementioned user ID.
When the product ID and the user ID are
correlated, the processing proceeds to step S5209.
On the other hand, when the product ID and the
user ID are not correlated, the processing
20 returns to step S5205.
[0055]) In step S209, the product information
retrieving unit 107 retrieves product information
corresponding to the product ID obtained in step
8213 from the product information DB 103, and
25 transmits the information to the mobile terminal
200,
foonse] Fig. 9 ig a diagram sgchematically
illustrating an example of a database structure

of the product information DB 103. In Fig. 9,



32 the other hand, when it is not judged that the product to buy is a product posted on the flier 300, the
processing returns to step 5205. [0054]In step S213, the registration/inquiry 5 unit 105 obtains the
product ID correlated with the image data of the product judged as the product to buy from the flier
information DB 102 via the product matching unit 19§ Further, the registration/inquiry unit 105 obtains
the user ID 10 of the sender from header information of the image data received in step 5205. In step

5208, the regl,Etrrlaetion/ir%Dngyc %nit. lOFng%%etsﬂ\;\%g:hgéqrﬂ%_ttgﬁ é%%%:etsrln%c%bé%ﬂecdcin step 5213 is

managed in thé (seFinformation relation wi ntioned user ID. When the

product ID ang fhe usgrlRsare eorrglated, the prosessingraceeds to stepi%9920n the other hand,
when the product ID and the user ID are not correlated, the processing 20 returns to step 5205.
[0055]In step $209, thesprodiet infotmationyeaieindg tisisl07aBiievesskoduet information

corresponding to th%r%;oduct ID obtained in stgfp, 5213 from thegroduct [ forrq:ation DE 103, and 25
transmits the Morhation s the'rolig tdrfimiat 208} [0056]Eigt 9 Fs & HiR3graM schematically

5 attributes, when the product is food, place of
production, production date, and sc on are
managed, and when the product is clothes, color,
size, and so on are managed. Further, data
managed in the product information DB 103 may be

10 wupdated at arbitrary timing in cooperation with a
POS system (Point Of Sales system) which is not
illustrated in Fig. 1. For example, when the
product ID obtained in step S213 is “1011”, a
record of 901 is retrieved in step 5209% from the

15 product information DB 103 illustrated in Fig. 9,
and the product information registered in the
record 901 is transmitted to the mobile terminal
200. Note that regarding the price and stock
guantity included in the product information,

20 latest infofmation is transmitted to the mobile
terminal 200. In the product information DB 103,
the price of the product posted on the flier 300
is registered as an initial price (price 1), and
a price is registered in addition every time the

25 price is updated (price 2, price 3, ...). Iin
step 58209, from histories of prices recorded in
this manner, the price registered at last is
transmitted to the mobile terminal 200. Thus, in

the mobile terminal 200, the latest (current)



illustrating an example of a database structure of the product information DE 103. In Fig. 9, 33 the
product information DB 103 manages product IDs, product names, prices (price 1, price 2, ...), shops,
stock quantities, and product attributes in correlation. As the product 5 attributes, when the product is
food, place of production, production date, and so on are managed, and when the product is clothes,
color, size, and so on are managed. Further, data rﬁﬁnaged in the product information DB 103 may be

10 updated at arhitrary timing.in cooperation with a POS system (Pojnt Of Sales system) which is not
illustrated in F?gj:' flgor%ga ]ﬁlg, \HH‘E:-%CE?HQ Broﬁaé}?ﬁ%bfaﬁeéﬂﬁ%ﬁéﬁgfé‘is ﬂ?ﬁe a record of 901

s retrieved in gigpS209 o thes Le-productirfarmatiom DBA 03 dlystrated indFig, 8, angkthe product
information registered in the record 901 is transmitted to the mobile terminal 200. Note that regarding
the price and stgglequantity inctudeg nithe prodactinfareratiem, 2 Onatestgrfdrmationt is transmitted to

the mobile terminal 200, In ther%gduct information DB 103, the price of the product posted on the flier
300 is registereft &is &R Hfithal priceSPrice’d), S Pirick i fRgistdred Radditid*Every time the 25price

is u.pdate (pricg ge%rltce;%rié'én step §§91%L g@’histg@tolfl grfgesi%cogqlgéi itg }kg%n&g%ner, the price
registered at last Is transmitted to the mobile Terminal 200. Thus, in the mobile terminal 200, the latest
(current) information DB 103, the stock guantity is
overwritten at predetermined timing, and only the
latest stock gquantity is managed. Therefore, in
step S209, the latest stock quantity is
10 transmitted to the mcbile terminal 200. Thus, in
the mobile terminal 200, the latest stock
gquantity of the product to buy is displaved.
[0057] In step S105, the mobile terminal 200
receives the product information from the
15 shopping management server 100. In step 5106,
the mobile terminal 200 combines computer-
graphics image data of the received product
information with an image in real space and
displays the combined image. Fig. 5 is a diagram
20 illustrating a display example combining
computer~graphilics image data of product
information with an image in real space. In the
example ©of Fig. 5, in the vicinity of the product
to buy, computer-graphics image data illustrating
25 product. information 501 and computer-graphics
image data illustrating a tag 502 which is an
operating switch for requesting route guidance
are displaved.

[c058] In step $110, the mobile terminal 200



34 price of the product to buy is displayed. Note that the product information DB 103 may be of the
type in which price histories are managed, and the price itself is overwritten and only the 5 latest price
is managed. Further, in the product information DB 103, the stock quantity is overwritten at
predetermined timing, and only the latest stock qur;?%ity is managed. Therefore, in step 3209, the latest
stock quantity is 10 transmitted to the mobile terminal 200. Thus, in the mobile terminal 200, the latest
stock quantity of the product to,buy is displayed. [00571In step 31Q5, the mabile terminal 200 receives
the product inﬂ)}lr%lpgtleg% f?‘éi?netgiuh %s %lp?%n% rﬁgnaager%eeﬁtus%rgv%r %656 In gt%p §106, the mobile

terminal 200 ngpg@ﬁ @gm@gltgrvgrgghjg%magg dataof the regeived peodugtinformation with an
image in real space and displays the combined image. Fig. 5 is a diagram 20 illustrating a display
example combimihg temputemgraghicsimage data of preblgdt Informiatien wistgarkibdaga $n real space.
In the example of Fig. 5, in the vicinity of the product to buy, computer-graphics image data illustrating
25 product infOMTtioh 861 8id Eb%uter%}i}agptﬁicglﬁﬁagtea(?at;’ iHdstrafing & tg"502%hich is an

operating.switgh, for é%ggtgwg fouge guidance pee displayed, [0098]ih stepy§110, the mobile terminal

200 35 judges whether there is a fequest for route guidance (navigation) or not. That is, the mobile
terminal 200 judges whathetrithe #age502t& eperatgd B AotiWhen thedag 5@ is dperated, 5 the
processing proceeds to step S107. On the other hand, when the tag 502 is not operated, the
processing is SIS fridiéh STO7EthE hFdbRE termal £0p58sud 4 fequeBioriabite ‘Gliidance to the

QKmpmgnﬁmggga%ggfwgﬁgxassues a reguest for route guidance

to the shopping management server 100.

10 [0059] In step S5210, the shopping management
server 100 accepts the regquest for route guidance
from the mobile terminal 200. In step 8211, the
map information retrieving unit 108 obtains
current location information of the mobile

15 terminal 200, and cobtains shop information of a
shop selling the product to buy f£rom the product
information retrieving unit 107. Note that the
current location of the mobile terminal 200 can
be obtained using GPS (Global Positioning

20 System). Further, although not iliustrated in
Fig. 9, the product information DB 103 includes
address information of the shop selling the
product, and the map information retrieving unit
108 obtains the addregss information of the shop

25 seliing the product to buy from the product
information DR 103 via the product information
retrieving unit 107. In step S211, the map
information retrieving unit 108 retrieves map

information including the position indicated by



10[0059] In step 5210, the shopping management server 100 accepts the request for route guidance
from the mobile terminal 200. In step 5211, the map information retrieving unit 108 obtains current
location information of the mobile 15 terminal 200, and obtains shop information of a shop selling the
product to buy from the product information retrieving unit 107. Note that the current location of the
mobile terminal 200 can be obtained using GPS (Gfobal Positioning 20 System). Further, although not
illustrated in Fi%.) 9, the product information DB 103 includes address information of the shop selling

the product, afidfhe THa R M AR FEFEIIng Gri T8 bt the addtEsdiRf3im&tion of the shop 25
selling the progduct tq buy, fromg gweaqggpughigfogggtkogi% 1q3ﬂ\éq@§tpéggu}gg,inf@ggation retrieving

unit 107. In step S211, the map information retrieving unit 108 retrieves map information including the
position indicadettilne 86 thendimrentdadation imformationsafdhe mehilke terninagl 200 and the position

indicated by the address information of the shop selling the product to buy. In step S212, the map 5
information reREGiIAY Gihit £68 fehératesgtidhhe® inforhationBEglidiRy a route from the current

location qf the, ile terminal 2Q0 e.shop sellj e produ ing the retrieved map
informati(gn, aﬁg{%r%ﬁtgut%%kl i% 0%25%1? thuéﬂr%ggilé é&?m%%ﬁ?&log th[%(?60]In step S108, the

mobile termina)208 seceives thecgriglaneeinformatiomitom the shopping-mamagementserver 100. In
step S109, the mobile terminal 200 uses the received 15 guidance information, and combines
computer-grapghicstifiage daa bt tieefrobifesronreine karrérs IothncnlofARC mbBile terminal 200 to

the shop seIIier}ge gg(l)ggct St% |iyivr\{iéh t@ﬁém%q:egg {leca,é s%ageb%nyq d1i15££aﬁ/§sI tQ%%ombined

retrieved map information, and transmits the

10 information to the mobile terminal 200C.
iooe0] In gtep 8108, the mobile terminal 200
receives the guidance information from the
shopping management server 100. In step 51089,
the mobile terminal 200 uses the received

15 guidance information, and combines computer-
graphics image data guiding the route from the
current location of the mobile terminal 200 to
the shop selling the product to buy with the
image in real space, and displays the combined

20 image on the display 2007.
[0061] In the above-described embodiment, when
the user wants to know product information of a
product to buy which is registered in advance,
the uger can easily obtain the latest product

25 information such as stock quantity, price, and so
on of the product to buy by performing a
predetermined specifying operation on the product
to buy on the flier, and capturing this in the

angle of view of the imaging unit 2004. Further,



20 image on the display 2007. [0061] In the above-described embodiment, when the user wants to
know product information of a product to buy which is registered in advance, the user can easily obtain
the latest product 25 information such as stock quantity, price, and so on of the product to buy by
performing a predetermined specifying operation on the product to buy on the flier, and capturing this
in the angle of view of the imaging unit 2004. Furth@r? 37 in order to enable notification of product
information of the product to buy to inal 200 when the correlation between the user ID

'%g mobile termi r
and the produ&ﬂD%’f %%r&fﬁcfel% %% iéql%ﬁi r[g StfiR TR LR in?&r%gﬁlo%tDB 801, step 5209 of

Fig. 3B may be gyecytedsafter,step 520401 Fia, 3 that is, when the sheppingpanagement server
100 registers the correlation between the user ID and the product ID of the 10 product to buy in the

user informatiorelm 80 in ste@5204¢the shevercreiricgésithe produettimformmativh €orresponding to

the product ID from the£oroduct information DE 103 in subsequent step 3209, and transmits this
information to He®s MobiRIE Tkt 28F AR mdihef ft beBsmEL 5Bl t& Rotiy the product

informatiq;{n of Eh&-qg%g@e@g&o t_plef %que {gé@@ali%@mgq%&or@@ti% between the user ID

and the product ID of product to buy is registered. 20[0062] Note that in the above-described

embodiment, ikig éipcessary ferfthe tiser t@ Bolehthe rhebile terminab200adee the dlies 300 again

S204 of Fig. 3A. That is, when the shopping
management gerver 100 registers the correlation
between the user ID and the product ID cf the

10 product to buy in the user information DB 801 in
step 5204, the server retrieves the product
informaticon corresponding to the product ID from
the product information DB 103 in subseguent step
8209, and transmits this informaticn to the

15 mobile terminal 200. In this manner, i1t becomes
possible to notify the product information of the
product to buy to the mobile terminal 200 when
the correlation between the user ID and the
product ID of the product to buy is registered.

20 [0062] ©Note that in the above-described
embodiment, it is necessary for the user to hold
the mobile terminal 200 over the flier 300 again
in the presentation processing of the product
information of the product to buy, but it is not

25 limited thus. Ancther embodiment in which it is
not necessgsary to hold the mobile terminal 200
over the flier 300 again will be degscribed with
regspect mainly to differences from the above-

described embodiment.



in the presentation processing of the product information of the product to buy, but it is not 25 limited
thus. Another embodiment in which it is not necessary to hold the mobile terminal 200 over the flier
300 again will be described with respect mainly to differences from the above-described embodiment.
38 [0063]<Embodiment 2> Fig. 10 is a diagram schematically illustrating a structure of a shopping
navigation system of Embodiment 2. As illustrated i?ﬁzig. 5 10, the system of this embodiment does
not include the user information DE 101 in the shopping management server 100, and instead a
shopping list ZE)R?s6iﬁr1ilude<o‘%ﬁﬂﬂ1°egrﬁ5ﬁl%%er%nTnaI 200, as compared to the system of the 10

above-described emiogdiment.oNqteg that the sheppingslish 2@kis adile regording product IDs of
products to buy, and is managed in correlation with a product image, a product name, and so on as
illustrated in Figl 12 for example. 15[CO64FT Gk iscafflowchart ipstraging: tre flowtot cayistration
processing of a product to buy in the_shopping navigation system according {o this embodiment. As

compared to Fi§, 3AS8te S1FFPR A4TEH: End step 81201 is AiddddTsh 20"l hthtive to step S204

bmngddgwdior the gystem of this embodiment does not

include the usger information DB 101 in the
shopping management gsexver 100, and instead a
shopping list 201 is included in the mobile
terminal 200, as compared to the system of the

10 above-described embodiment. ©Note that the
shopping list 201 is a file recording product IDs
of products to buy, and is managed in correlation
with a product image, a product name, and so on
ag illustrated in Fig. 12 for example.

15 [0064] Fig. 11A is a flowchart illustrating the
flow of registration processing of a product to
buy in the shopping navigation system according
tc this embodiment. As compared to Fig. 3A, step
£1101 is added, and gtep $1201 is added as an

20 alternative to step S204 being deleted.

[0065] In step 51201, the registration/inguiry
unit 105 obtains a product ID correlated with
image data of a product judged as a product to
buy from the flier information DB 102 wvia the

25 product matching unit 106. Then, the obtained
product ID is transmitted to the mobile terminal
200.
fooes] In step S$1101, the product ID is received

from the mobile terminal 200. Then, the obtained



[0065]In step 81201, the registration/inquiry unit 105 obtains a product ID correlated with image data of
a product judged as a product to buy from the flier information DB 102 via the 25 product matching unit
106. Then, the obtained product ID is transmitted to the mobile terminal 200. [0066]In step 81101, the
product ID is received from the mobile terminal 200. Then, the obtained 39 product ID is stored in the
ROM 2003. [0067]Next, Fig. 113 is a flowchart iIIust’fﬁting presentation processing of product
information of a product to buy and navigationel_Srﬁ%rocessin from a current location to a shop in the

shopping navigatfn $§sterhBAcdstding @ this obiffent RS compared to Fig. 33, step 31102 is

added as an artgr@gt;v}e to §tep 3103 and step 3104,0f Fig: 33 peing deleted. Further, step 10 31202 is
added as an alternative of step 3205 to step 3208 of Fig. 33 being deleted. Hereinafter, this

embodiment wilt he:deserbedgaiply éecesing oh differences=fsam the abdverdestriked embodiment.
15[0068] For example, when the user wants to comprehend the latest price information, inventory

information, aﬁd%@:‘ﬁﬁ@&ja"&oﬁifct fo BUIRAMIGTs Bfeddy Yedidtered F'the Afobfiélterminal 200 in
ﬁepSlﬂyJﬁggbé%QQQ%g from a current location to a shop in

the shopping navigation system according to this
embodiment. As compared to Fig. 3B, step S1102
is added as an alternative to step 8103 and step
£104 of Fig. 3B being deleted. Further, step

10 S1202 is added as an alternative of step 5205 to
step S208 of Fig. 3B being deleted. Hereinafter,
this embodiment will be described mainly focusing
on differences from the above-described
embodiment.

15 [00681 For example, when the user wants to
comprehend the latest price information,
inventory information, and the like of a product
to buy which is already registered in the mobile
terminal 200 in step 81101 of Fig. 11A, the

20 mobile terminal 200 transmits the product ID of
the product to the shopping management server 100
in step 51102 of Fig. 11B. A method of
determining the product ID of this product is
such that, for example, a shcepping list is

25 digplayed on the mobile terminal 200 as
illustrated in Fig. 12, and when a product name
displayed on the shopping 1isﬁ is tapped, the
product ID registered in the mobile terminal 200

corresponding to this product name i1s chosen and



20 mobile terminal 200 transmits the product ID of the product to the shopping management server
100 in step 51102 of Fig. 11B. A method of determining the product ID of this product is such that, for
example, a shopping list is 25 displayed on the mobile terminal 200 as illustrated in Fig. 12, and when
a product name displayed on the shopping list is ta!l) ed, the product ID registered in the mobile
terminal 200 corresponding to this product name is'chosen and 40 transmitted to the shopping
management server 100tL9gg9]IQoste&812 t)the spl%pprinngnmanarggr%gnt server 100 obtains the

product ID. Af eﬁhrllss,%ﬁhe server proce%dsS othe %ro essmgao?gtep 0§ gi?n\irlgrlfy to Fig. 3B. With

the structure of ghjs embodiment, the user does not need the flier 30 when obtaining inventory
information or price information of a product to buy, and hence easier 10 obtainment is possible.
[0070] Note thaf indBd above-deseibed Ebadimehe whlipihe Liser dhbsessmsraduct to buy from

the products posted on the flier 300, product.information of the product )%o blg in %15 shop selling this
product to buyPig AR displdl/ed Bt ft 1€'Fot Timfted thTS Fot exaniple, ‘itis Bdssibiethat the product to

buy of thg USef i server proceeds to the processing of step

S209 similarly to Fig. 3B. With the structure of
thigs embodiment, the user does not need the flier
30 when obtaining inventory information or price
information of a product to buy, and hence easier

10 obtainment is possible.
[0070] DNote that in the above-described
ambodiment, when the user chooses a product o
buy from the products posted on the flier 300,
product information of the product to buy in a

15 shop selling this product to buy is AR displayed,
but it is not limited thus. For example, it is
possible that the product to buy of the user is
gsold in plural shops. In such a case, it is
posgible that in above-described step S209

20 product information in the plural shops selling
the product is retrieved, and the product
informaticon is AR displayed. Specifically, the
correlation of image data of products of plural
shops and product IDs is managed in the flier

25 information DB 102. When plural sets of image
data of the product matching with or similar to
the image data of a product to buy exist, and a
combination of any cne of the product IDs

correlated with all sets of image data and the



sold in plural shops. In such a case, it is possible that in above-described step S209 20 product
information in the plural shops selling the product is retrieved, and the product information is AR
displayed. Specifically, the correlation of image data of products of plural shops and product IDs is
managed in the flier 25 information DE 102. When plural sets of image data of the product matching
with or similar to the image data of a product to bu;?éxist, and a combination of any one of the product
IDs correlated with all_sets of image data and the 41 user ID recorded in the header of image data of

the product to'bt§ xSt iff theUESrifforation DB EF1S §if the hrodlidSiffoftfdtdn 2brresponding to
the product IDsypay e oftained from, the S.predyct infarmation RB 103. Alternatively, ggother

possible method is to determine all product IDs corresponding to the image data matching with or
similar to the intage cata of the préducptoduiny dromithé demiafoimationdB £02%> 40 Alterpatively,
although not illustrated in Fig. 7, another possible method is such that a row for managing product

names is addé®in tREAIiBEROHRdtion PB IRY akfa pRbdc hame Wiith i tHe same or similar to the
product name OF% g‘cﬁﬂé@@%ﬁ&ﬁﬁ@@ﬂ@%{vitﬁ}?r §ig@|qr to @eg@ggg%@ é)fL e product to buy
of the

determines aIFt e product IDs products managed in the row "product name". Alternatively,
another possiblg cmatlkad i tocdeteymineneathesdhandhe thaget ermine all

product IDs corresponding to the image data
matching with ox similar to the image data of the
product to buy from the fiier information DB 102.

10 Alternatively, although not illustrated in Fig.
7, ancother possible method is sgsuch that a row for
managing product names 1is added in the flier
information DB 102, and a product name which isg
the same or similar to the product name of the

15 product matching with or similar to the image
data of the product to buy determines all the
product IDs of the products managed in the row
“product name”. Alternatively, another possible
method is to determine, rather than the image

20 data of the product to buy, all the procduct IDs
of products matching with or similar to the
product name or the image data of the product
which are managed in correlation with the product
ID received f£rom the mobile texminal 200. Then,

25 all the pieces of obtained product information
are transmitted from the shopping management
gerver 100 to the mobile terminal 200, and in the
mobile terminal 200, the product informaticon of

the plural shops can be AR displayed with respect



20 data of the product to buy, all the product IDs of products matching with or similar to the product
name or the image data of the product which are managed in correlation with the product ID received
from the mobile terminal 200. Then, 25 all the pieces of obtained product information are transmitted
from the shopping management server 100 to the mobile terminal 200, and in the mobile terminal 200,
the product information of the plural shops can be AR displayed with respect 42 to the product to buy.
[0071] Fig. 6 is a diagram illustrating an example of AR display when product information of an apple,
which is a proﬁﬁ’ctrt SU)P&‘? Es%r,to?t & shops is obtained. In Fig. 6, numerals 601, 602, 603

denote product irferinatior felateds to;apples 4y £ shap:B,shop £; regpegtively, which indicate
the current prices, stock quantities, and so on of the apples in the 10 respective shops. Thus, the user
can refer to theproduteinfofmationdf the lapples bther thao that of shof AnwtsEdchiissuedthe flier. For
example, if an apple is sold at a lower price than that of the shop A in a sho%other than the 15 shop A,

or the apple it dP&OE in tHESHdp AUt isHR SO n anBthBFshop fthE RRophfiiffdestination may
be changed toot%"'yttﬁ%é‘%plé inthe other ghop,In this caserin step.5119, the mobile tegminal 200

judges whether a tag 60

601, 602, 603 denote product information related
to apples in shop A, shop B, shop C,
respectively, which indicate the current prices,
stock gquantitiesg, and so on of the apples in the

10 respéctive shops. Thus, the user can refer to
the product information of the apples other than
that of shop A which issued the flier. Forx
example, 1f an apple is sold at a lower price
than that of the shop A in a shop other than the

15 shop A, or the apple is out of stock in the shop
A but ig in stock in another shop, the shopping
destination may be changed to buy the apple in
the other shop. In thig case, in step 8$110, the
mobile terminal 200 judges whether a tag 604

20 regarding the product is operated or not and
which shop it is operated for among the plural
shopes for which the product information is AR
displayed, and then in step S107 the mobile
terminal 200 issueg a request for route guidance

25 to the relevant shop to the shopping management
gserver 100. Note that in Fig. 6, the mode of
choosing a shop in the tag 604 which is an
operating switch for requesting route guidance is

displayed as a pull-down menu, but any other mode



20 regarding the product is operated or not and which shop it is operated for among the plural shops
for which the product information is AR displayed, and then in step 5107 the mobile terminal 200
issues a request for route guidance 25 to the relevant shop to the shopping management server 100.
Note that in Fig. 6, the mode of choosing a shop in the tag 604 which is an operating switch for
requesting route guidance is displayed as a puII-dO\ﬁ/% menu, but any other mode 43 is possible. For
example, respective ta glog !Lh@e plurlqloslho%s ma)é] e provided, or voice rec itioonfre% nizing a shop

ogn
name vocalize%j%yﬁfﬁ3 user may be used. Tb?ﬁ u‘rthgre?' TrFthe Eés‘@ewhtearlg e user initially planned

to buy the apptg}ligyj@lshgﬁgp@tmyapjg[@ i, sQld atza lpweppricedn arother shop than in the shop A,
or the case where the apple is out of stock in the shop A but is in 10 stock in another shop, the
shopping managemeant sérveml 00smaysdetert this auterhaticathe generate ylidarscsk information for
navigating to the other shop for the mobile terminal 200, and transmit the information to the mobile
terminal 15 20674t tHi€ Bfe™Mé sR&ppiiyifanagement server 100 makes a comparison of product

informatian in plyrak shops getrieyed in aqyesdescribgd ste;5202 instep §2kh-and step S212, and

generates guidance information based on a 20 predetermined rule. This rule is stored in the ROM
1003 or HD (hard disk) 1069, aadaxercetvableeyxample isastpgliele arroutk ¢o thieshop at the closest

distance from the current location among the plural shops retrieved in step 25 S209, or guide a route
mtheshophaﬁﬁ&ﬂﬁﬁe apple is sold at a lower price in another

shop than in the shop A, or the case where the
apple is out of stock in the shop A but is in
i0 stock in another shop, the shopping management
server 100 may detect this autocomatically,
generate guidance information for navigating to
the other shop for the mobile terminal 200, and
Lransmit the information to the mobile terminal
15 200. At this time, the shopping management
server 100 makes a compariscon of product
informaticn in plural shops retrieved in above-
described step 8209 in step S211 and step 8212,
and generates guidance information based on a
20 predetermined rule. This rule is stored in the
ROM 10¢3 or HD (hard disk) 1009, and a
conceivable example 1s to guide a route to the
shop at the closest distance from the current
location among the plural shops retrieved in step
25 $209, or guide a route to the shop having the
largest stock gquantity among the plural shops
retrieved in step S209, or separately obtain
information indicating the congestion status of

people in respective routes to the plural shops



largest stock quantity among the plural shops retrieved in step S209, or separately obtain information
indicating the congestion status of people in respective routes to the plural shops 44 retrieved in step
S209, and guide a route which allows smoothest passing. Note that rather than applying one rule
fixedly, plural rules may be applied in combination, or a combination may be 5 changed dynamically
and applied. For example, when guidance informatith to the shop A is generated first by applying a

rule "to guide a route to the shop at the closest distance”, and then the shopping.management server
100 refers to £0fthé pREGE iﬁfgn?attﬁﬁ DE4D3 and i S}éﬁéﬁdsathéﬁﬁjet%rog&& Fgl out of stock

while the userls gn,{he way 4o, theshep Ahased,en the jpfermatign AR displaved em the mobile

terminal 200, the shopping management server 100 generates 15 new guidance information based on
another rule "tagpide Arrgute e thewshep hdvrerihe largastistadk quahéty”, mag ARadisplays this on
the mobile terminal 200. Further, rather than guiding from the current location to a shop, it 20 is also

possible to guffeBHelFr foha I%E&lﬁ)ﬁ%%?éjtﬂe tﬁ@et%ré&&%%ﬂ%ﬁlﬁ?&ﬂ if&%hBE. Moreover,
when theg.lsercf}?gﬁ%agggggga\@%%%&)%Epea@{getanig%dl%é@_t capnot fn&@@&p_{o@uct, the posture of

the mobile termina y the posture detection function of the mobile terminal 200,
and where thexisernshoulddaek-at mayteguided o {0073] kitthes nther examples of information

which is AR displayed on the mobile terminal 200 45
generated first by applying a rule “to guide a
route to the shop at the closest distance”, and
then the shopping management server 100 refers to
10 the product information DB 103 and comprehends
that the product is out of stock while the user
is on the way to the shop A based on the
information AR displayed on the mobile terminal
200, the shopping management server 100 generates
15 new guidance information based on another rule
“to guide a route to the shop having the largest
stock guantity”, and AR displays this on the
mobile terminal 200. Further, rather than
guiding from the current location to a shop, it
20 is also pogsible to guide the user to a location
where the target product is displayed in a shop.
Moreover, when the user has reached the vicinity
cf the target product but cannot find the
product, the posture of the mobile terminal may
25 be detected by the posture detection function of
the mobile terminal 200, and where the usger
should look at may be guided.
[00723] Further, othexr examples of information

which is AR displaved on the mobile terminal 200



include an alarm notifying that a product registered in the past is posted on a flier which the user is
looking at, a discount price and a discount period of this product, and the like. 5 Specifically, if the user
registers a consumable product, for example a powder milk or a tissue paper, which is needed
periodically by the method described in Fig. 3A, when the user holds the mobile terminal 200 over a
flier which is issued 10 thereafter and the registered‘ Brod‘uct is posted on the flier, this product may be

detected by the method described in Fig. 3B (steps 5205 to 5208), and the alarm and the discount
price, discountpetibtd Shdd Gh'dt e product hag Be 15 & indhikéd B e mobile terminal 200 by

the processing similayt steg 5200. Fhus.jafgimation gralarmyordhe likeds AR displayed in a state
that the user looks at the flier through the mobile terminal 200. 20[0074] Further, as another
embodiment, tha shapping Managementserset 10&mdy automaticatly select arpdoduct corresponding
to the user's taste from the flier, and guide the selected product or a shop selling this product to the 25
user. More spEdifcaMyirasie intGirhatidn &ftHe ut R_YeGisteredi theshoppiffmanagement

server 100. Infgrné%ti{)? lr%g%‘:lt%r d ag %hetrﬂgst%ggfgr@aéigrﬂ includes persanal preferences (whether
or not to focus dn quality, whether or 46 not to focus on seasonal products, whether or not having

allergies, targgs wegkly f00d£ost, xgahgaily calosies;ddwethet aknad to desire inetease in number of
items with the same material and in 5 the same cooking procedure to the middle, whether or not to

desire shoppirRpik fEarby plaeéds) famikepréffered R Robd Bil, Wit Feal&dnisted, adult: hot
curry, child: mgde%ugg}:é:g%kig%higtgge_s %?th&k%%ki{]gés user holdsg the
mobile terminal 200 over a flier which is issued

10 thereafter and the registered product is posted
on the flier, this product may be detected by the
method described in Fig. 3B (steps S205 to 5208),
and the alarm and the discount price, discount
period, and so on of the product may be

15 transmitted to the mcobile terminal 200 by the
processing similar to step 8209. Thus,
information of alarm or the like is AR displayed
in a state that the user locks at the flier
through the mobile terminal 200.

20 [0074] Further, as another embodiment, the
shopping management servexr 100 may automatically
select a product corresponding to the usexr’ s
taste from the flier, and guide the sgelected
product or a shop selling this product to the

25 user. More specifically, master information of
the usger is registered in the shopping management
server 100. Information registered as the master
information includes personal preferences

{whether or not to focus on gquality, whether or



10 succeeded or failed, history of leftover, reaction of family), and so on. Further, the shopping
management server 100 obtains flier information of respective shops. As a method for obtaining the
flier information, there is a 15 method to obtain images, prices, and so on of products from electronic
flier data of the sites of the respective shops, or to Ll%age a flier inserted in a newspaper by a camera,
and obtain images, prices, and so on of products from image 20 data obtained by imaging. Note that

the flier informnati n may Pg ggtsaingd frsomafg%rri{%grma}iOtg1 Bf &I%ral shgg% Fé?é eéarm%% it is
conceivable that flier Mformation related to Ingre lents ot curry i& obtained from a shop ,&25 which is a

supermarket, age fligginformation related {@ seaseningssis dhtained dromashopiawhieht is a discount
liquor shop. On the other hand, when the user observes a cooking program, a restaurant introducing
program, a bldgéflay 47 edisiné essearchert bea reesmmendedccodring reciperonthe mdbile terminal
200 and operates a button labeled, "looks deliciqus" for example on the screﬁn, th%mobile terminal

200 performs 5TmRYERESgritton Neidkre¥dgnitioh  t8xtT88ogniiB T B #i2iik8 ¥'mateh the analysis
result theeof and the paster infarmagon, andkibe fiex infosmation t sleetcooling ingeeglients and

selling shop. 10[0075] The shopping management server 100 generates guidance information for
guiding a routefronrthe turreid btatonadi theErmalgle terminas 200 togiesadlimp shop based on the
cooking ingredients and the selling shop selected
family preferences (father: less oil, child:
meat-centered, adult: hot curry, child: wmild
curry), cooking histcries (whether cooking is
10 succeeded or failed, history of leftover,
reaction of family), and so on. Further, the
shopping management server 100 obtains flier
information of respective shops. As a method for
obtaining the flier information, there is a
15 method to obtain images, prices, and so on of
products from electreonic f£lier data of the sites
cf the respective shops, or to image a flier
inserted in a newspaper by a camera, and obtain
imagesg, prices, and so on of products from image
20 data obtained by imaging. Note that the flier
information may be obtained from flier
information of plural shops. For example, 1t is
conceivable that flier information related to
ingredients of curry is obtained from a shop A
25 which is a supermarket, and flier information
related to seasonings is obtained from a shop B
which is a discount liguer shop. ©n the other
hand, when the user observes a coocking program, a

restaurant introducing program, a blog of a



15 in this manner, and transmits the information to the mobile terminal 200. The mobile terminal 200
combines, using the guidance information, computer-graphics image data guiding from the current
location to the selling shop with an 20 image in real space, and displays the combined image. Thus,
the route to the shop where the cooking ingredients matching with preferences of the user can be
purchased is guided automatically. Further, when thé user moves into 25 the selling shop and holds up

the mobile terminal 200 in the shog, om uter-Igraphices image %aég@dgggqgi;%roduct information such
as prices, sto&idlﬁahfh?es:frﬁlﬁ@eas of production, End"So°6h of The cooking mgreo@ents may be

combined and. 48 displaygd with.amimagedn realspagg in which a shelfyyhere the dngredients are
displayed is shown, or computer-graphics image data of an arrow pointing at the position of the shelf

may 5 be conibinedend Hispkyediwithi.aminmga sl reak spacé. [G076] Emthep, thstories of cooking
ingredients which the user has actually purchased may be registered in the master information, and

may be 10 usEdtih&F ESkihg irgtEdiBy ArkSseletidd meRekinge? RoP&okER hilkfbries of purchased
cooking Iggredignls iayhequipkigd,as PabeidalouAlign Aia haysskeaplg book. [0077] I the

above-described embodimen

recognition, or the like to match the analysis
result thereof and the master information and the
flier information to select coocking ingredients
and a selling shop.

i0 [0075] The shopping management server 100
generates guidance information for guiding a
route from the current locaticn of the mcbile
terminal 200 to the selling shop based on the
cooking ingredients and the selling shop selected

15 in this wmanner, and transmits the information to
the mobile terminal 200. The mobile ferminal 200
combines, using the guidance information,
computer-graphics image data guiding £from the
current location to the seiling shop with an

20 image in real space, and displays the combined
image. Thus, the route to the shop where the
cooking ingredients matching with preferences of
the user can be purchased is guided
automatically. Further, when the user moves into

25 the gelling shop and holds up the mobile terminal
200 in the shop, computer-graphics image data
indicating preoduct information such as prices,
stock gquantities, places of production, and so on

of the cooking ingredients may be combined and



15 although image data of a product to buy is imaged by the imaging unit 2004 when the product to
buy is registered or product information of the product to buy is obtained, and the image data are
transmitted from the mobile terminal 200 to 20 the shopping management server 100, it is not limited
thus. Specifically, when a marker corresponding to a product is posted on a flier, the marker may be
imaged by the imaging unit 2004, and image data Gfthe marker may be 25 transmitted from the mobile

terminal 200 tgthhe Tog%gg ‘Ernfgggement server 100. The (sjhog%m% renaQager%eP% eryer 100
[o] i uct to buy

3 a a, lmage n rea o w
manages the correEfa etween marﬁlers ancﬁproéucts, and ide t?fles the pro

correspondingstodhe marker by 49 analyzpg-the deqeived jnmageidata aftagmagker. Then, the
shopping management server 100 compares IDs of respective products posted on the flier 300 stored

in the flier infosrhation, DB $0Z withp 5 thed Dot thelpieduct o bag, abdwhen thera is a matching

product, the server judges that the product to buy is a,ﬁmdUCté)fStEd on the flier, and manages the
user and the produeft Tk dGteIibn 'tfie BESHiINSAMALST DB 191 STtdd7sT Rérther, when it is

desired tg obtain prodpictinformation ofthispraduckto,puyrthe yserlikepdse images the marker
corresponding to the product to buy by the imaging unit 2004, and transmits image data of the marker
from the 15 mebitecterminal 200 to the shopping management server 100. The shopping management

server 100 identifies the product to buy corresponding to the marker by a.nalyzi%the received image

data of the matReét” Fen, e shBSFing MafdgeeRf20dende? A6 BomP&teS isdidi Pdspective
products postg, i 00 sorad o e st eiraln, BF 02 i he . the product o by
ge

When there is a matching product, the shopping man ent server 100 jutdges whether or
registered in the master informatiocon, and may be

10 used when cooking ingredients are selected next
time. Moreover, histories of purchased cooking
ingredients may be outputted as part of
information of a housekeeping boock.
roo77] In the above-described embodiment,

15 although image data of a product to buy is imaged
by the imaging unit 2004 when the product to buy
is registered or product information of the
product to buy is obtained, and the image data
are transmitted from the mobile terminal 200 to

20 the shopping management server 100, it is not
limited thus. Specifically, when a marker
corresponding to a product is posted on a flier,
the marker may be imaged by the imaging unit
2004, and image data of the marker may be

25 transmitted from the mobile terminal 200 to the
shopping management server 100. The shopping
management server 100 manages the correlation
between markers and products, and identifies the

product to buy corresponding to the marker by



25 not the correlation between the ID of the product to buy and a user is registered in the user
information DB 101. When the correlation between the ID of the product to buy and a user is
registered in the user information DB 101, the 50 product to buy is judged as one specified by this
user in the past. Therefore, the shopping management server 100 transmits the product information of
the product to buy to the mobile terminal 200 of this4iser. As described above, by using the markers
corresponding to the products posted on the flier, product information of a product to buy can be

obtained easilF2ea¥ifay IimiitFsih & Y560 76T Mte hatiA t1Fatole-dBEFbEF embodiments, a
flier is taken as-an. gx‘an%rﬂ% a%%epsﬁ@t?@ Rlétﬁl&e%%rggqggm%r&?mbelimpleé%equ%rgilarly for any

advertisement medium such as a poster posted inthe street or a TV 15 advertisement.
[00801<Embodiment:3> hierematieri Embedimdnic3will pe slesctibed Fighd 3 fsla diagram illustrating
an example of a system structure of a vacant space guidance 20 system. As illustrated in Fig. 13, in

the vacant spa¢f Guitiafdessystefh, pligal Sdnsdis L di&sBd iregpdeBvelpacssi(chr spaces) in a
ey S Rl e R AT ST T
parking lot are;ggnrecietyipa pamek, The:nfosmaticnprocessing appaiatus e

product to buy 1is a product posted on the flier,

and managesgs the user and the product to buy in

correlation in the user information DB 101.

10 foo78] Further, when i1t is desired to obtain
product information of this product to buy, the
user likewise images the marker corresponding to
the product to buy by the imaging unit 2004, and
transmits 1image data of the marker from the

15 mobile terminal 200 to the shopping management
server 100. The shopping management server 100
identifies the product to buy corresponding to
the marker by analyzing the received image data
cf the marker. Then, the shopping management

20 sexrver 100 compares IDs of respective products
posted on the fliexr 300 stored in the flier
information DB 192 with the ID of the product to
buy. When there is a matching product, the
shopping management server 100 judges whether or

25 not the correlation between the ID of the product
to buy and a user isg registered in the user
information DB 101. When the correlation between
the ID of the product to buy and a user is

registered in the user information DB 101, the



receives vacant space information in the parking 51 lot from the plural sensors 3 wirelessly or via wire.
Note that the sensors 3 may transmit to the information processing apparatus 1 a notification of a
vacant space when a space 5 becomes vacant, or may transmit to the information processing
apparatus 1 information on whether a space is vacant or not at predetermined time intervals. Further,
the information processing 10 apparatus 1 constanﬁ?receives images imaged by the parking lot
cameras 5 wirelessly or via wire from the plural parking lot cameras 5. The information processing

apparatus 1 oBaME tetpdstioh aKd dfedlibht 8ftfle 88 PBSed BR telrsShages retéified from the
cameras 5. Dqlsggt%ingig}o%%oeﬁiggaély, the infarpatign.progassing ARpALats 1 has information

correlating the parking lot cameras 5 and location information where the parking lot cameras 5 are
disposed, 20 defermines docatiereinformationovheresa parking ot kamerackdis disposed by an image
from this parking lot camera 5, and determines the location of the car 2 shown on the image. Further,
the informatiod B &g cppadfustiGotBrSHE 25 directibi of the chi® birakalyzhg the image.

Note thaté'n thg vaca}ylt_l shace f%idggcet%fl;senhg i}is_ emggdila]ggtcgg rgi@g (J:% Samera 5 is disposed
0

at an entrance of the parking lot, and this parking lot camera 5 images the number plate 52 of a car 2
which enters the, parking dot.che infarmation prosessingoapparaiss keanddentify the car 2 based on

this number plate, and extract the number plate from images of the car 2 sent
products posted on the flier, product information
of a product to buy can be obtained easily at
arbitrary timing similarly.

10 [0079] Note that in the above-described
embodiments, a flier is taken ag an example and
described, but the embodiments can be implemented
similarly for any advertisement medium such as a
poster posted in the street or a TV

15 advertisement.

[0080] <Embodiment 3>
Hereinafter, Embodiment 3 will be described.
Fig. 13 is a diagram illustrating an example
of a system structure of a vacant space guidance

20 system. As illustrated in Fig. 13, in the vacant
space guidance system, plural sensors 3 disposed
in respective spaceg (car spaces) in a parking
lot, plural antennas for wireless communication
provided in the parking lot, plural parking lot

25 cameras 5 provided in the parking lot, an
information processing apparatus 1, and a car 2
in the parking lot are connected via a network.

The information processing apparatus 1

receives vacant space information in the parking



5 from the plural parking lot cameras 5 so as to trace the car 2. That is, the information processing
apparatus 1 constantly comprehends the current position and direction of the car 2 in the parking lot
‘based on the images sent from the 10 plural parking lot cameras 5. [0081] The information processing
apparatus 1 determines a vacant space existing in the traveling direction of the car 2 based on the
vacant space information received from the plural B'sensors 3, the position and direction of the car 2

in the parking Jot, and a arkin%lot a [ars%ored In a storage de,vice112 or ihe like, vg_hich will be
described Iate}.%otg it thtékb riding' apg Erﬁ‘usa%rd%\ta Wﬁ‘iéhrr%aﬁasgse af 1645t & %p?ace 201D

identifying eagh; car spacgdn theparking-lgt. pasitipn dnfgrmatign of a spacs identified based on the
space ID, information related to standards such as the area, height, and so on of each space, and
route informatidmerelatefida traveling 2% divectiersiin thesgapldngfots Fuither, the vacant space
information indicates position information of a car space which became vacant, and may be

information by kidtf the pbdiftdh 6t vacAtspade GRBETetdtmihed by ¥&MTing with 53 the
parking lat mq:% such as av%pgg%@ of a.cap §93C§MME3@S vagant or position information of the

sensor provided in this vacant space for example. Then, the information processing 5 apparatus 1
generates a virtuakspase image prr-ihe padkingdotayhichradudes B vandrd spaceighjectimdicating the
vacant space and indicates the position of the vacant space according to the location (or position) of
the determineti&p&des 0 Fhé fcFMatich pracesBihg appdtatts T fraR&Rithe §8reraed virtual
space image Lé)jjthe cairrg véiaart‘t_lcg:a1 Plsural antennas 4 for wireless communication provided in the parking
lot. When the €ar 2 recéives the virtal space

Further, the information processing

10 apparatus 1 constantly receives images imaged by
the parking lot cameras 5 wirelessly or via wire
from the plural parking lot cameras 5. The
information processing apparatus 1 obtains the
position and direction of the car 2 based on the

15 images received from the cameras 5. Describing
more specifically, the information processing
apparatus 1 has information correlating the
parking lot cameras 5 and location information
where the parking lot cameras 5 are disposed,

20 determines location information where a parking
lot camera 5 ig disposed by an image from this
parking lot camera 5, and determines the location
of the car 2 shown on the image. Further, the
information processing apparatus 1 obtains the

25 direction of the car 2 by analyzing the image.
Note that in the vacant space guidance system of
this embodiment, a parking lot camera 5 is
disposed at an entrance of the parking lot, and

this parking lot camera 5 images the number plate



15 image, control is performed to project the virtual space image on a display of the car, and display
the virtual space image in a manner overlaid on a view in the parking lot from the display. 20[0082]Fig.
14 is a diagram illustrating an example of a hardware structure of the information processing
apparatus 1. As illustrated in Fig. 14, the informaQtion processing apparatus 1 has, as a hardware
25 structure, a structure in which a control device 151, a storage device 12, and a communication
device 13 are connected viaﬁa b%s 14%1. The control %vice 11 iﬁ a CPU or the like, and realizes

. O ta cat.r wiaile %Eters ellsaar ll?tﬁ1 oL . . =)
functions of the information processing apparafus™l By executmg processing based on a program

stored in the storage-deMicesk? @5 the-likes Theystarage davices12iis asstoragagavicesuch as RAM,
ROM, or HDD which stores a program 5 as well as data and the like used by the control device 11

when executirigigrocessing blasetksh the prdgtam . Thelzeomnihichton devite 9B lisiacharge of
control of wired or wireless communication between the information processing 10 apparatus 1 and

the plural sen5&€ 3THABREAtrd? bkiFeldss TBmhRmEEforiththE pltfal afiteRTas4. The following
embodiments ingluding this embpdimeptwill bg descriped. assuming thatdhe gammunication device 13
is in charge of 15 control of wireless communication with the plural sensors 3 and the plural antennas
4. However, the-mtormation precessing appasatus & may reenpioyfaostugtutesmaving two
communication devices, a communication device in charge of control of
processing apparatus 1 constantly comprehends the
current position and direction of the car 2 in
the parking lot based on the images sent from the
10 plural parking lot cameras 5.
[0081] The information processing apparatus 1
determines a vacant space existing in the
traveling direction of the car 2 based on the
vacant space information received from the plural
15 sensors 3, the pogition and direction of the car
2 in the parkiné lot, and a parking lot map
stored in a storage device 12 or the like, which
will be described later. Note that the parking
ilot map is map data which manage at least a space
20 ID identifying each car space in the parking lot,
position information of a space identified based
on the sgpace ID, information related to standards
such as the area, height, and so on of each
space, and route information related to traveling
25 directions in the parking lot. Further, the
vacant space information indicates position
information of a car space which became vacant,

and may be information by which the positicn of a

vacant space can be determined by verifying with



20 wireless communication between the information processing apparatus 1 and the plural sensors 3,
and a communication device in charge of control of wireless communication between the information
processing apparatus 1 and the plural antennas 4. 25[00831Fig. 15 is a diagram illustrating an
example of a hardware structure of the car 2. Note that in Fig. 15, among hardware structures of the
car, a hardware structure related to this embodimentis illustrated, and what are called 55 hardware
structures of the car such as an engine are omitted. As illustrated in Fig. 15, the car 2 has, as a

hardware strubftfe, B it Rhich A% coittbitiedite 31, 5P&6/Rgé devide 2, @Tbmmunication
device 23, and g projecter 24 are conngeted yiaabus2s. Thesqanirgldeyice 21isa CBIY or the like,

and realizes functions related to this embodiment of the car 2 by executing-10 processing based on a
program storedfin thesstaragesdevice22 ot dhedike nTherstarageadevice 22ris a stofage device such as
RAM, ROM, or HDD which stores a program as well as data and the like used by the control device 21
when 15 exectHigiprd€essing Bb&sed e pRogramiarhe LBmRuRkS o dedice 23 is in charge of

control ofSWire%?Ig gg@gwgic:ilti(? et}%v%eaeg é[ge gar@i%ﬁg%qf%%ﬁ%‘%@eqq@ ﬁle The, projector 24

projects a virtual space image transmitted (or 20 distr e Information processing
apparatus 1 opradigpiayof the cae 2. Tis displayis ausystemscallectHead-dp Bisplay (HUD), on
which an image projected from the projector 24 is reflected on the windshield or the like of the
object indicating the vacant space and indicates
the position of the vacant space accoxding to the
location (or position) of the determined space.
10 The information processing apparatus 1 transmits
the generated virtual space image to the car 2
via the plural antennas 4 for wireless
communication provided in the parking lot.
When the car 2 receives the virtual space
15 image, control is performed to project the
virtual space image on a display of the car, and
display the virtual space image in a manner
overlaid on a view in the parking lot from the
display.
20 [0082] Fig. 14 ig a diagram illustrating an
example of a hardware structure of thé
information processing apparatus 1.
Ag illustrated in Fig. 14, the information
processing apparatus 1 has, as a hardware
25 structure, a structure in which a control device
11, a storage device 12, and a communication
device 13 are connected via a bus 14. The

control device 11 1s a CPU or the like, and

realizes functions of the information processing



25 car and can be seen by the driver. Thus, the driver simultaneously sees a normal view seen from
the driver's seat through the windshield, and a virtual space image projected by the projector 24 and
reflected to be seen, which can 56 be seen as an overlaid image. [0084]Fig. 16 is a diagram
illustrating an example of a software structure of the jnformation processing apparatus 1 of
Embodiment 5 3. As illustrated in Fig. 16, the information processing apparatus 1 includes, as a

software structure é{flrJg(‘ttionallstrgcturg)deacvg ?g{[ spg%eoigfggg%t' ogt&gm_jﬂg lg’plt 3], a vehicle
t

information olﬁgiﬁlng uni1f1§2, a vatant space etermining unit 33, an image generating unit 34, and
a transmitting ypit 2 athesmasad gpace infaemalion ehtaningdinitcad obtainswaead space

information of the parking lot. More specifically, the vacant space 15 information obtaining unit 31
receives vacahtispface inftmatidroafaepatkiiig e frém theSplaraPdensers 3 \iretess§ or via wire.
ThevemdeW@ﬁgﬁﬂ%&dﬁﬂg?gﬂg&%Z%ga%%gmwhich stores a program
5 as well as data and the like used by the control
device 11 when executing processing based on the
program. The communication device 13 is in
charge of control of wired or wireless
communication between the information processing
10 apparatus 1 and the plural sensors 3 and control
of wirelegs communication with the plilural
antennas 4. The following embodiments including
this embodiment will be described assuming that
the communication device 13 is in charge of
15 control of wireless communication with the plural
sensors 3 and the plural antennas 4. However,
the information processing apparatus 1 may employ
a structure having two communication devices, a
communication device in charge of control of
20 wireless communication between the information
procesgsing apparatus 1 and the plural sensoxrs 3,
and a communication device in charge of control
of wireless communication between the information
processing apparatus 1 and the plural antennas 4.
25 [0083] Fig. 15 is a diagram illustrating an
example of a hardware structure of the car 2.
Note that in Fig. 15, among hardware structures

of the car, a hardware structure related to this

embodiment isg i1llustrated, and what are called



position and the direction of the car in the 20 parking lot. Describing more specifically, the vehicle
information obtaining unit 32 receives an image of the car 2 imaged by a parking lot camera 5. Then,
the vehicle information obtaining unit 32 determines location information on where this 25 parking lot
camera 5 is disposed by recognizing which parking lot camera 5 sent this image from the information
correlating the parking lot cameras 5 and the location information on where the parking lot cameras 5
are disposed, which is 57 stored in the storage device 12 or the Iil%_(;, and determines the location of

[

the car 2 shoifhHeihfags FEUHRE i veRiclelifforri&ion DB urt 32 0Bttt The direction of

the 5 car 2 by apalyzing thedgage.  The vacant space determining unit 33 determines a vacant
space existing in the traveling direction of the car 2 based on the vacant space information obtained in
the vacant 10 space inforinaliors ahtaining umih 3F, ke pdsition@ne directiol obthe carZobtained in
the vehicle information obtaining unit 32, and the parking lot map which is margeinformation in the

parking lot stoPedift HE@ERagE BEHE X6 153he et Mol <pedificall ¥6ex@mple, a space ID or
position igfornga%igla ggtfe %g%{ifé gpace obtained gf)rjpghtge Nacapt.spags infarmation obtained from the

vacant space information obtaining unit 31 is verified with the parking 20 lot map, so as to determine
the position infosmationief dhei vacadspaes: Then, thenacantspagesdatermiring unte33 determines
the vacant space existing in the traveling direction of the car 2 out of the position information of 25 the
determined orfecGreotE 8cant Spare$HEM #ie-positioR afi@ Birdction GfaHe €& 2dbtdiffed in the

vehicle informatiqnqbtaining ynit 32 and the route information of the Rafking.lot gy The

to this embodiment of the car 2 by executing

10 processing based on a program stored in the
storage device 22 or the like. The storage
device 22 1is a storage device such as RAM, ROM,
or HDD which stores a program as well as data and
the like used by the control device 21 when

15 executing processing based on the program. The
communication device 23 is in charge of control
of wireless communication between the car 2 and
the plural antennas 4. The projector 24 projects
a virtual space image transmitted (or

20 distributed) from the information processing
apparatus 1 on a display of the car 2. This
digplay is a system called Head-Up Display (HUD),
on which an image projected from the projector 24
is reflected on the windshield or the like of the

25 car and can be seen by the driver. Thus, the
driver simultaneously sgees a normal view seen
from the driver’ s seat through the windshield,
and a virtual space %Wag@ projected by the

projector 24 and reflected to be seen, which can



image generating unit 34 generates a virtual 58 space image in the parking lot which includes a
vacant space object indicating the vacant space and indicates the position of the vacant space,
according to the position of the vacant space in 5 the parking lot existing in the traveling direction of
the car 2 which is determined in the vacant space d%eéermining unit 33. Here, the image generating unit
34 may determine the visual field of the driver fromthe car 2 based on the 10 position and direction of
the car 2 obtai':g\ed in the vegiclgxilnf%r_\mgtriqrégtggigin ugit 32, and generate a virtual space image in
the parking lo whiGh inclués & vacant space o jecrEl m%llcating the vacant space and indicates the

position of 15 theguagant space, ageprding to the pesition of thewaeant spacg ikthe parking lot existing
in the traveling direction of the car 2 in the visual field. The transmitting unit 35 transmits the 20 virtual

space image genengtdceindife image fen@ratthgUnit 34 totthe cak2 #hean antenna 4 near the position
of the car 2. [0_085]F1§. 17 is a diagram illustrating an example of a soffware structure of the car 2 of 25

Embodiment 3T ByTF7; hRdNG 5SS STt tBS S Re B, 4 sSttward el Petated to this
embodiment is illusteated; and, saftware siructures;relateddo centol efangngine apd so on of the car

are omitted. As

processing apparatus 1 includes, as a software
structure (functional structure), a vacant space
information obtaining unit 31, a wvehicle
information obtaining unit 32, a vacant space

10 determining unit 33, an image generating unit 34,
and a transmitting unit 35.

The vacant gpace information obtaining unit

31 obtains vacant space information of the
parking lot. More specifically, the vacant space

15 information obtaining unit 31 receives vacant
space information of the parking lot from the
plural sensors 3 wirelessly or via wire. The
vehicle information obtaining unit 32 obtains the
position and the direction of the car in the

20 parking lot. Describing more specifically, the
vehicle information obtaining unit 32 receives an
image of the car 2 imaged by a parking lot camera
5. Then, the vehicle information obtaining unit
22 determines location information on where this

25 parking lot camera 5 is disposed by recognizing
which parking lot camera 5 sent this image from
the information correlating the parking lot
cameras 5 and the location information on where

the parking lot cameras 5 are disposed, which is



59 illustrated in Fig. 17, the car 2 includes, as a software structure (functional structure), a receiving
unit 41 and a display control unit 42. The receiving unit 41 receives a virtual 5 space image from the
information processing apparatus via the antenna 4. The display control unit 42 controls the projector
24 to project the virtual space image received in the receiving unit 41 on the display of the car, to
thereby 10 display the virtual space image in a marther overlaid on a view in the parking lot from the

display. [0086]Fig. 18 is a sequence diagram illustrating an example ?e%roce sing in tkgf 15 vacant
space guidan&e-SyEfeth SFENbRinTer 329 © 1f'Seqh& eSO the Sbnsdrs 3 uispdEed respectively

in spaces (carsapages) intbe parking 1ot rapsmait, feyexample cipformationppwhether aspace is
vacant or not to the 20 information processing apparatus 1 at predetermined time intervals. The
information proeessiag apparatus 4 recetves thesihformation mhd comprebend and manage the vacant

space information in the parking lot. 25In seqtuence SQ2, the parkigggt lot cameras 5 constantly transmit

an imaged im&§E-itdldsRf ot Bk twirk?o IRFiffoRtRatioh HrotedSigdiparatds £ Rfote that the order
of the seguen(é%%Q% agg,t@nsgﬂ%;%ggs%g nq_)griggggstion. The order

The wvacant space determining unit 33
determines a vacant space existing in the
traveling direction of the car 2 based on the
vacant space information obtained in the vacant

10 space information obtaining unit 31, the position
and direction of the car 2 obtained in the
vehicle information obtaining unit 32, and the
parking lot map which is map information in the
parking lot stored in the storage device 12 or

15 the like. More specifically, for example, a
space ID or position information of the vacant
space obtained from the vacant space information
obtained from the vacant space information
obtaining unit 31 isg verified with the parking

20 lot map, so as to determine the position
information of the vacant space. Then, the
vacant space determining unit 33 determines the
vacant space existing in the traveling direction
of the car 2 out o0f the position information of

25 the determined one or more vacant spaces from the
position and direction of the car 2 obtained in
the vehicle information obtaining unit 32 and the
route information of the parking lot map. The

image generating unit 34 generates a virtual



60 may be reverse of the order illustrated in Fig. 18, or may be simultaneous. The information
processing apparatus 1 receives the image, and comprehend and manage the position and direction 5
of the car in the parking lot.  In sequence SQ3, the information processing apparatus 1 determines a
vacant space existing in the traveling direction of the car 2 based on the vacant space information and
the position and 10 direction of the car comprehenc?@d and managed, and the parking lot map stored in
the storage device 12 or the like.,  In sequence 504, the information p,rocessing apparatus 1

generates a vRAEpaldRhge P15 the RRARHGHG v indiides ViR $P&E Sbject indicating
the vacant space andindicatesthe pgsition of the;vacantsgagey, accprding,to the,position of the

vacant space in the parking lot existirig in the traveling direCtion of the 20 car comprehended and
managed. dmdequeddeSQk and sequenes SQ6ihe ihformationspracessing apgaratus 1 transmits
the virtual space image to the car 2 via an antenna 4 near the position of the car. 25In sequence SQ7,
the car 2 perfGrRfsBAtS 8o fifat & RtuBICSHate iage fedelved idmaRe infdrmaffonigtocessing

apparatus 1 ispraiegted pn the displayof the car. o therehy display fhe, ;
direction of the car 2 which is determined in the
vacant space determining unit 33. Here, the
image generating unit 34 may determine the wvisual
fieid of the driver from the car 2 based on the
10 position and direction of the car 2 obtained in
the vehicle information obtaining unit 32, and
generate a virtual space image in the parking lot
which includes a vacant space object indicating
the wvacant space and indicates the position of
i5 the vacant space, according to the position of
the vacant space in the parking lot existing in
the traveling direction of the car 2 in the
vigual field.
The transmitting unit 35 transmits the
20 wvirtual space image generated in the image
generating unit 34 to the car 2 via an antenna 4
near the position of the car 2.
{pogs] Fig. 17 is a diagram illustrating an
example of a software structure of the car 2 of
25 Embodiment 3. In Fig. 17, among software
structures of the car, a software structure
related to this embodiment is illustrated, and
software structures relilated to control of an

engine and so on of the car are omitted. As



virtual space image in a manner overlaid on a 61 view in the parking lot from the display. @ The
processing illustrated in Fig. 18 is executed constantly or at predetermined intervals (for example, at
0.1-second intervals) until the 5 car enters the parking lot and is parked in a parking space. [0087]Fig.
19 is a diagram illustrating an example of overlay display on the display of Embodiment 3. As
illustrated in Fig. 19, a 10 virtual space image includ g a "vacant" object indicating a vacant space is
displayed on the display in a manner overlaid on a view in the parking lot from the display. Here, when

plural vacant SpatEs E46&thG h the tBdding Hitectibh 5 9fthe fard'SreHetfmindd, the information
processing appgraiys. . genetales the vigualspaca imags including vacant space objects with

different shapes or colors according to distances from the car 2 to the respective vacant spaces. 20 In
the example of &ige 19, itheyinfoimationlprecessiag dpparatas 1 makes sizesuot the vazant space
objects different according to the distances. Describing more specifically, the information processing
apmﬂmuslgemym§§§ receiving unit 41 receives a virtual
5 space image from the information processing
apparatus via the antenna 4. The display control
unit 42 controls the proiector 24 to project the
virtual space image received in the receiving
unit 41 on the display of the car, to thereby
10 display the virtual space image in a manner
overlaid on a view in the parking l1ct from the
display.
[0086] Fig. 18 is a seguence diagram
illustrating an example of processing in the
15 vacant space guidance system of Embodiment 3.
In sequence S$Q1, the sensors 3 disposed
regspectively in spaces {(car spaces) in the
parking lot transmit, for example, information on
whether a space is vacant or not to the
20 information processing apparatus 1 at
predetermined time interwvals. The information
processing apparatus 1 receives the information
and comprehend and manage the vacant space
information in the parking lot.
25 In sequence SQ2, the parking lot cameras 5
constantly transmit an imaged image wirelessly or
via wire to the information processing apparatus

1. Note that the order of the =sequence 501 and

the seguence SQ2 is not in guestion. The order



25 virtual space image in which a vacant space closer in distance to the car 2 is given a larger vacant
space object among the plural determined vacant spaces. In this manner, the driver of the car 2 can
intuitively recognize nearby vacant 62 spaces. Here, it is conceivable that when there are many
vacant spaces, many "vacant" objects indicating a vacant space as illustrated in Fig. 5 19 are
displayed on the display, and the visual field worsefh€ for the driver of the car 2. Accordingly, for
example, when the distance from a vacant space to the car 2 is more than or equal to a predetermined

distance, the RfYmEfon R Go&SsiRd afpirais T gendratet & VirlaFspatd infay which includes a
vacant space §afio objecfrepresenting.py #.c0lpr gy, the like-for examnle-the ¢atippf a vacant space to

the space inside a block in each of plural blocks dividing the 15 parking lot, and indicates the position
of the block. Qrrthe @othet handy phen theuwkistanceéslessrthan thegrededeymineddistance, the
information processing apparatus 1 may generate a virtual space image which includes a vacant

space 20 objeEPIBRIERBAtHY ARCam3PaEexidifig RARd trawhing ditectidrt 51théd 84 2 and |
indicates the %ofc,itl@% é)f @(?g'agq,gt shace IQISHE{E}? strygture, Whgn t_he car 2 is located away from '
vacant spaces, an object distinguished b)Fa 25 different color and indicating the vacant space ratio in
each block is displayedl osdka:@isptay. $hen, whees thenaas 2 getsiclase ta-the &/aeant gpaces, vacant
space objects each indicating one vacant space as illustrated in Fig. 19 are spread
apparatus 1 determines a vacant space existing in
the traveling direction of the car 2 based on the
vacant space information and the position and
10 direction of the car comprehended and managed,
and the parking lot map stored in the storage
device 12 oxr the like.
In seguence S04, the information processing
apparatus 1 generates a virtual space image in
15 the parking lot which includes a vacant space
object indicating the vacant space and indicates
the position of the vacant space, according to
the position of the wvacant space in the parking
lot existing in the traveling direction of the
20 car comprehended and managed.
In seguence 505 and seguence SQ6, the
information processing apparatus 1 transmits the
virtual space image to the car 2 via an antenna 4
near the pogition of the car.
25 In seguence SQ7, the car 2 performs control
so that a virtual space image received from the
information procegsing apparatus 1 is projected

on the display of the car, to thereby display the

virtual space image in a manner overlaid on a



63 and displayed. [0088] As described above, according to this embodiment, it is possible to provide a
technology allowing the driver to find and reach 5 a target vacant space without updating the map
information of the car navigation system mounted in each car or even when no car navigation system
is mounted in each car. [0089]<Embodiment 4> 10Hereinafter, Embodiment 4 will be described. In
Embodiment 4, differences from Embodiment 3 will%e described. Fig. 20 is a diagram illustrating

an example of a software structure of an information 15 processing.apparatus 1 of Embodiment 4. As
illustrated in Fig: 39 th& sdivar® 8Fdttite ofthé in?&%ﬁtimoésé)ﬁgg @pparatus 1 of Embodiment 4

further includes a roufe, detgrmiping YRik 31 as qqpanared o dhe spftware, strugtufe;of 20 the

information processing apparatus 1 of Embodiment 3. Based on a vacant space determined in the
vacant space determiniag unitc 33; thepdsition and dirgctiex efithernarrire the patléngvlatiebtained in the
vehicle information obtaining 25 unit 32, and the parking lot map stored in the storage device 12, the

route determinidgPEnitSedRerfined & rButd TrdfmIRE Bartd e Vaddri spadet e infige generating
unit 34 of this gmpodimentgeneratesdhe WA spRGE IAGE 5 5 parked in a

parking space.
[0087] Fig. 19 is a diagram illustrating an
example of overlay display on the display of
Embodiment 3. As illustrated in Fig. 19, a

10 wvirtual space image including a “vacant” object
indicating a vacant space is displayed on the
display in a manner overlaid on a view in the
parking lot from the display. Here, when plural
vacant spaces existing in the traveling direction

15 of the car 2 are determined, the information
processing apparatus 1 generates the virtual
space image including vacant space objects with
different shapes or colors according to distances
from the car 2 to the respective vacant spaces.

20 In the example of Fig. 192, the information
processing apparatus 1 makes sizes of the vacant
space obijects different according to the
distances. Describing more specifically, the
information procegsing apparatus 1 generates a

25 wvirtual space image in which a vacant space
closer in distance to the car 2 1is given a larger
vacant space object among the plural determined
vacant spaces. In this manner, the driver of the

car 2 can intuitively recognize nearby vacant



64 which includes a vacant space object indicating the vacant space, indicates the position of the
vacant space, and includes a guidance object indicating the route determined in the route 5
determining unit 51, according to the position of the vacant space in the parking lot existing in the
traveling direction of the car 2 which is determined in the vacant space determining unit 33. 10Further,
for example, when plural vacant spaces existing in fife traveling direction of the car are determined in
the vacant space determining unit 33, the route determining unit 51 determines a route from the car to
the vacant 15 $p&ceSthich is closest to the car among the plural vacant spaces. [0090]Fig. 21 is a

sequence diagram illusirating ap example REATPGESSiNg in&uacapi,snace guidance system of

Embodiment 4. 20In the sequence diagram of Embodiment 4 illustrated in Fig. 21, sequence SQ11 is
newly added asscompatadda thessequence diegnam diizmbaedimenti3jikustrated in Fig. 18. In the
sequence SQ11, the information 25 processing apparatus 1 determines a route from
indicating a vacant space as illustrated in Fig.
5 19 are displayed on the display, and the visual
field worsens for the driver of the car 2.
Accordingly, for example, when the distance from
a vacant space to the car 2 is mere than or egual
to a predetermined distance, the information
10 processing apparatus 1 generates a virtual space
image which includes a wvacant space ratio object
representing by a color or the like for example
the ratio of a vacant space to the space inside a
block in each of plural blocks dividing the
15 parking lot, and indicates the position of the
block. ©On the other hand, when the distance is
less than the predetermined distance, the
information processing apparatus 1 may generate a
virtual space image which includes a wvacant space
20 object representing a vacant space existing in
the traveling direction of the car 2 and
indicates the position of the vacant space. In
such a structure, when the car 2 is located away
from vacant spaces, an object distinguished by a
25 different color and indicating the vacant space
ratic in each block is displayed on the display.
Then, when the car 2 gets close to the vacant

spaces, vacant space objects each indicating one.

vacant space as illustrated in Fig. 19 are spread



the car to the vacant space determined in the sequence SQ3 based on the vacant space information
and the position and direction of the car comprehended and managed, and the parking lot 65 map
stored in the storage device 12 or the like. In the sequence SO4, the information processing
apparatus 1 generates the virtual space image which includes a vacant space object 5 indicating the
vacant space, indicates the position of the vacant s‘f)%lce, and includes a guidance object indicating the
determined route, according to the position of the vacant space in the parking lot existing in the
traveling 10 dREiofl bR T mprehended and managed. [0091]Fig. 22 is a diagram illustrating

an example of[%v(sag@yi display qn the display ogg@pgd’imggtcﬂb %t{lgé)v%r@y@ﬂggay of Embodiment 4

illustrated in Fig. 22, as compared 15 to the overlay display of Embodiment 3 illustrated in Fig. 19, an
arrow object ie atdef] ias<antexampleiod thecguidabde:ohject pndicating=a eoute to a vacant space close
to the car. As described above, according to this 20 embodiment, it is possible to provide a technology

allowing the dRF&HE-RIPERE rRadPA gt TaGINFLpEEE ok qdidkbAwitiddt diftafifly the map
informatign of the cay nayigafion system mauntediin £achcal QLENEN ¢ the map
information of the car navigation system mounted
in each car or even when no car navigation system
ig mounted in each car.
[0089] <Embodiment 4=
10 Hereinafter, Embodiment 4 will be described.
In Embodiment 4, differences from Embodiment 3
will be described.
Fig. 20 is a diagram illustrating an example
of a software structure of an information
15 ©processing apparatus 1 of Embodiment 4. As
illustrated in Fig. 20, the software structure of
the information processing apparatus 1 of
Embodiment 4 further includes a route determining
unit 51 as compared to the software structure of
20 the information processing apparatus 1 of
Embodiment 3. Based on a vacant space determined
in the wvacant space determining unit 33, the
position and direction of the car in the parking
lot obtained in the vehicle information obtaining
25 unit 32, and the parking lot map stored in the
storage device 12, the route determining unit 51
determines a route from the car to the wvacant
space. The image generating unit 34 of this

embodiment generates the virtual space image



25 when no car navigation system is mounted in each car. [0092]<Embodiment 5> Hereinafter,
Embodiment 5 will be described. In Embodiment 5, differences from above-described 66
embodiments will be described.  Fig. 23 is a diagram illustrating an example of a software structure
of an information processing apparatus 1 of Embodiment 5. As 5 illustrated in Fig. 23, the software
structure of the information processing apparatus 18t Embodiment 5 further includes a fixture
determining unit 61 as compared to the software structure of the information processing apparatus 10

1 of Embodim&RtF FulRér MRS pakitg Tt Map SR 288iti GO addv@-te&liibd information,

fixtures in the packing. lot{for example, anignyapceof & shar. ajgstiqom, anemergancy exit, and so
on) and position 15 information and so on related to locations of the fixtures are managed. The fixture

determining unit 6% deterpines:=g fixtwe (fonexandre; an eptranterof a shop, @aestroom, an
emergency exit, and so on) existing in the traveling 20 direction of the car based on the position and

direction of thé Rarif e pFkind Bt SRHiREd MEhe FehidkEitformatidhbtittdunit 32 and the
P B L 8 A e g e O 2 e
generates a virtual space image which includes a vacant space object indicating the vacant space, a
guidance objeghindi¢ating:ihe wptecdetarmineddn theraute detesniniag Usit 3haqand:a fixture object
indicating the fixture
the traveling direction of the car 2 which is
determined in the vacant space determining unit
33,
10 Further, for example, when plural vacant
spaces existing in the traveling direction of the
car are determined in the wvacant space
determining unit 33, the route determining unit
51 determines a route from the car to the vacant
15 space which 1s closest to the car among the
plural vacant sgpaces.
[c090] Fig. 21 is a sequence diagram
illustrating an exampie of processing in a vacant
space guidance system of Embodiment 4.
20 In the seguence diagram of Embodiment 4
illustrated in Fig. 21, seqguence SQ11 is newly
added as compared to the sequence diagram of
Embodiment 2 iliustrated in Fig. 18.
In the seguence 8011, the information
25 procesgssing apparatus 1 determines a route from
the car to the vacant space‘determined in the
sequence S5Q3 based on the vacant space

information and the position and direction of the

car comprehended and managed, and the parking lot



67 existing in the traveling direction of the car 2 determined in the fixture determining unit 61, and
indicates the position of the vacant space and the position of the fixture, according to the 5 positions of
the vacant space and the fixture in the parking lot existing in the traveling direction of the car 2
determined in the vacant space determining unit 33. [0093]Fig. 24 is a sequence diagram 10
illustrating an example of processing in a vacant sgate guidance system of Embodiment 5. In the
sequence diagram of Embodiment 5 illustrated in Fig. 24, sequence SQ21 is newly added as

compared to théBedqenté diagram-ctas Enioliffent & ihstFatdfinFrg. 22 L 3K e sequence
SQ21, the informatioprpr(%(ig%sigqE atus gSgt?rrgiﬁgs(?%%r%ﬁ)g@fcpﬁrking lot existing in the
[

traveling direction of the car based on the position and 20 direction comprehended and managed and
the parking lobmap storerkin thersteragecdavice 1P«t sheslike sNate that thetander of the sequence

SQ11 and the sequence SQ21 is not in question. The order may be reverse of the order illustrated 25

in Fig. 24, or ARPBE sikfiR@fRol$ 1 ch ke SBfichcé SNACHE InfRafién Flodessing apparatus 1

generateg the viral space image which includes e ¥acant space t o5 the
position of the vacant space, and includes a
guidance objeét indicating the determined route,
according to the position of the vacant space in
the parking lot existing in the traveling

10 direction of the car compreheﬁded and managed.
[0091] Fig. 22 1is a diagram illustrating an
example of overlay digplay on the display of
Embodiment 4. In the overlay display of
Embodiment 4 illustrated in Fig. 22, as compared

15 to the overlay display of Embodiment 3
illustrated in Fig. 19, an arrow object is added
as an example of the guidance object indicating a
route to a vacant space close to the car.

As described above, according to this

20 embodiment, it is possibkle to provide a
technology allowing the driver to find and reach
a target vacant space more guickly without
updating the map information of the car
navigation system mounted in each car or even

25 when no car navigation gystem is mounted in each
car.
[0092] <Embodiment 5>

Hereinafter, Embodiment 5 will be described.

In Embodiment 5, differences from above-described



object, the guidance object, and the fixture 68 object, and indicates the position of the vacant space
and the position of the fixture, according to the positions of the vacant space and the fixture in the
parking lot existing in the 5 traveling direction of the car comprehended and managed. [0094] Fig. 25
is a diagram illustrating an example of overlay display on the display of Embodiment 5. In the overlay
display of 10 Embodiment 5 illustrated in Fig. 25, a8 ompared to the overlay display of Embodiment 4
illustrated in Fig. 22, an object indi,cati'nge%n entrance of a_.shop and an object indicating a restroom are

added as exafPpRIDt THetixfird' 150bj SRS &esRiSkd above, according to this embodiment, it is
possible to provide adeghnology ﬁ_u,ov&aniW%éJ{jM%{ tq iind,andrgachstagget ¥agapbgnace more
or

appropriately without 20 updating the map information of the car navigation system mounted in each
car or even wheh no ear havigateonssystemts meuntéd aneath Carr Rertexample, the driver can park in
a parking space near the entrance of the shop.
procegsing apparatus 1 of Embodiment 5. As
5 illustrated in Fig. 23, the software structure of
the information processing apparatus 1 of
Embodiment 5 further includes a fixture
determining unit 61 as compared to the software
structure of the information processing apparatus
10 1 of Embodiment 4. Further, in the parking lot
map, in addition to the above-described
information, fixtureg in the parking lot (for
example, an entrance of a shop, a restroom, an
emergency exit, and so on) and position
15 information and so on related to locations of the
fixtures are managed. The fixture determining
unit 61 determines a fixture (for example, an
entrance of a shop, a restroom, an emergency
exit, and so on} existing in the traveling
20 direction of the car based on the position and
direction of the car in the parking lot obtained
in the vehicle information obtaining unit 32 and
the parking lot map stored in the storage device
12. The image generating unit 34 of this
25 embodiment generates a virtual space image which
includes a vacant space object indicating the
vacant space, a guidance object indicating the

route determined in the route determining unit

51, and a fixture object indicating the fixture



25[0095]<Embodiment 6> Hereinafter, Embodiment 6 will be described. In Embodiment 6, differences
from the above-described embodiments will be described. Fig. 26 is a diagram illustrating an example
69 of a software structure of an information processing apparatus 1 of Embodiment 6. Further, Fig. 27
is a diagram illustrating an example of a software structure of a car 2 of Embodiment 6. 5 The software
structure of the information processing apparatus 1%t Embodiment 6 does not include the image
generating unit 34 as compared to the software structure of the information processing apparatus 1 of
Embodiment 3 ¥ristati1 20 #e sbht®are SaUGdre™H tHdicaP 2 bl PRbOdimERS feéily ihcludes an
image generagréqtunit 34 as?cognlga elgléo @fg@gvj}/%rgégg%tgrg .of the ca{l% JQEE%]E)odiment 3. In the

r
structure of this embodiment, the information processing appara}ttrjlslfBgl fransmits'a vacant space

object and so gh o tha gar2. The canz perfosms eenrobo generatesansimage phekugling the received
vacant space object and so on and project the image on a display or the like. 20The transmitting unit
35 of this embatithehbgarsatits Bivasart Spddebjetkintit&ingac/aeart Spacetdetdritned in the
vacant space delerining un 33 egcposiion inormmaon represeqing e Resiion of re vacant
the parking lot existing in the traveling
direction of the car 2 determined in the wvacant
gspace determining unit 33.
[0093] Fig. 24 1is a sequence diagram
10 illustrating an example of processing in a vacant
space guidance system of Embodiment 5.
In the seguence diagram of Embodiment 5
illustrated in Fig. 24, sequence SQ21 is newly
added ag compared to the sequence diagram of
15 Embodiment 4 illustrated in Fig. 21.
In the seguence 50Q21, the information
procesging apparatus 1 determines a fixture of
the parking lot existing in the traveling
direction of the car based on the position and
20 direction comprehended and managed and the
parking lot map stored in the storage device 12
or the like. Note that the order of the sequence
S011 and the seguence S021 is not in guestion.
The order may be reverse of the order illustrated
25 in Fig. 24, or may be simultaneous.
In the sequence SQ4, the information
processing apparatus 1 generates the virtual

gpace image which includes the vacant space

object, the guidance object, and the fixture



25 the car 2. Then, the receiving unit 41 of this embodiment receives the vacant space object and the
position information from the information processing apparatus 1. Then, the image generating unit 34
of this embodiment generates a 70 virtual space image in the parking lot in which the vacant space
object received in the receiving unit 41 is displayed at the position indicated by the position information
received in the 5 receiving unit 41. Then, the displa§&ontrol unit 42 of this embodiment performs

control to project the virtual space image generated in the image generating unit 34 on the display of
the car, to theReBy ARplay Hidd §5ate fhade™ o iR @hdnhePowrtaitioh aAA&# thtthe parking lot

from the display, [0096]Fig. 28 is_a sequence dia illustrating an example of processing in a vacant
space guidanc%ps%/gteemag?%m %%in‘?eog? %t ﬁ%%ogé%r;ﬁé% éor%t %gt%leﬁgé S%?[ (?cc)) Eré%%%ﬁce SQ3 of
Embodiment & ijustrateddia Eige 28 issinaifar tonthe proeassingsfrane thesegquanee SQ1 to the
sequence SQ3 of Fig. 18, and thus description thereof is omitted. 20In sequence SQ31 and sequence
SQ32, accordihg ¢ the positior:ah@parkihy it i varahtshasd existing rethe traveling direction of

the car c%mpr%hendeq and mgrﬂ%egtthe mforg\a%%r(]E process&ngm?ﬁggrggug J transmits a 25 vacant

space object mdfi(‘?zi'fi%g %hneg\/acant spac:;LeoélndO position inftmation of the Vacarnt Space’to the car 2 via

an antenna 4 glgsgestg dhe position of the car.

[0094] Fig. 25.is a diagram illustrating an
example of overlay display on the display of
Embodiment 5. In the overlay display of

10 Embodiment 5 illustrated in Fig. 25, as compared
tc the overlay display of Embodiment 4
illustrated in Fig. 22, an object indicating an
entrance of a shop and an object indicating a
restroom are added as examples of the fixture

15 object.

As described above, according to this
embodiment, 1t is possible to provide a
technology allowing the driver te £ind and reach
a target vacant space more appropriately without

20 updating the map information of the car
navigation system mounted in each car or even
when no car navigation system is mounted in each
car. For example, the driver can park in a
parking space near the entrance of the shop.

25 [0095] <Embodiment &>

Hereinafter, Embodiment 6 will be described.
In Embodiment 6, differences from the above-
described embodiments will be described.

Fig. 26 is a diagram illustrating an example



In sequence SQ33, the car 2 generates a 71 virtual space image in the parking lot in which the vacant
space object received from the information processing apparatus 1 is displayed at the position
indicated by the position 5 information. In sequence SQ34, the car 2 performs control to project the
generated virtual space image on the display of the car, to thereby display the virtual space image in a
manner overlaid on a 10 view in the parking lot frofithe display. [0097] In the structure as in this
embodiment, it is possible to provide a technology allowing the driver to find and reach a target vacant

space Withouﬂfpd%tirfgotﬁé?f?aﬁe?nfﬁﬁrﬁﬁﬁﬁ bfthe 25 cAhaviyafoT & mounted in each car or
even when noﬁ%% gg\ggg%ﬁg S %\%lr%]ﬁ@ggntgd inLagh £ag [Q0981<Oher embodiments>

Hereinafter, other em nts be 20 described. When there exist plural cars in the parking
lot, the informatien. pracessisg apparatys 4nmaylieconfiguredite predict agarking stdtus after a
predetermined time (for example, after one 25 minute) based on contents of guidance to a certain car
(for example, #fidriiafiererefaldt e B b ate ¢ a YaGht space for HEPIR@ Y. BR# Ehdhge a destination of

uidance_to a yacant space for , . ,
9 5 %%e so%%warénggfﬁgrﬁre oﬁ the information

processing apparatus 1 of Embodiment 6 does not
include the image generating unit 34 as compared
to the software structure of the information
processing apparatus 1 of Embodiment 3. Instead,

10 the software structure of the car 2 of Embodiment
6 newly includes an image generating unit 34 as
compared to the software structure of the car 2
of Embodiment 3. In the structure of this
embodiment, the information processing apparatus

15 1 transmits a vacant space object and sc on to
the car 2. The car 2 performs control to
generate an image including the received vacant
space object and so on and project the image on a
display or the like.

20 The transmitting unit 35 of this embodiment
transmits a vacant space object indicating a
vacant gpace determined in the vacant space
determining unit 33 and position information
representing the position of the wvacant space to

25 the car 2. Then, the receiving unit 41 of this
embodiment receives the vacant space object and
the pogition information from the information
processing apparatus 1. Then, the image

generating unit 34 of this embodiment generates a



72 Further, when there exists a vehicle not complying with guidance based on images from the
parking lot cameras 5 and the like, the information processing apparatus 1 may be 5 configured to
switch the guidance to a next-best destination of guidance. Note that at this time, the information
processing apparatus 1 may be configured to change the prediction of parking status. 10Further, when
a blind corner or the like exists in the parking lot cafiferas 5, the information processing apparatus 1
may be configured to predict the parking status and compensate the blind corner based on entrance
15 informatiorY, £XiE fokm&lcHS End/BregifdahBe hidRriesérihé fkeldt thelphrkilig e  Further, the
information prglglessl/ng gg%%ratus 1 may l%e.con{,;gurred to.d\/@?&m&n& tlg%%izer hcei h,’gf ii%ht car, large

car) and so on 6f 203 car based on the C|Dm§geeco the car J(for example, a number pjlate or the like)

imaged at thegatranceiandyedfy dhem with infarmatien relatedite standards etibe yagsypt space
managed in the parking lot map, and determine vacant space 25 information corresponding to the size
of the vehicle t Jo098Ruithéro in the Slbsveadeseribet @abbdifténtsitheliformation processing
apparatug 1 dggeérglfsg tr[]g? pg%lij;!(%n %nld.dlre%%%nno’f tq-ﬁie display control
unit 42 of this embodiment performs control to
project the virtual space image generated in the
image generating unit 34 on the display of the
car, fo thereby display the virtual space image
10 1in a manner overlaid on a view in the parking lot
from the display.
[0096] Fig. 28 ig a sequence diagram
illustrating an example of procesgsing in a vacant
space guidance system of Embodiment 6.
i5 Proceésing from seguence 38C1 to sequence SQ3
of Embodiment 6 illustrated in Fig. 28 1is similar
to the processing from the sequence SQ1 to the
seguence SQ3 of Fig. 18, and thus description
thereof is omitted.
20 In seguence SQ031 and segquence SQ32,
according to the position in the parking lot of a
vacant space existing in the traveling direction
of the car comprehended and managed, the
information processing apparatus 1 transmits a
25 vacant space object indicating the vacant space
and position information of the vacant space to
the car 2 via an antenna 4 close to the position

of the car.

In sequence 8033, the car 2 generates a



73 car based on images from the parking lot cameras 5 or the like. However, the information
processing apparatus 1 may be configured to determine the position and movement (direction) 5 of the
car from wireless communication between the antenna 4, which is an example of wireless access

point, and the car 2. Further, when the car 2 is equg) ed with a camera, the information processing
apparatus 1 may be configured to 10 receive an im ge imaged by the camera of the car 2 via wireless
communication or the like, and determine the position and direction of the car based on the image.

Further, whenthé& EX2LhaSRAGPS tBAP4ssi(Br GBS r&R e BBtatty 15 ho&Hidf thformation of the
car (ongiuce, ALS) of 7,0V 0PRSS aaloing e leonal L cak Jne iormaton
e

processing apparatus 1 may be tonfigured 1o obtain the position information and direction of the car
20 from the car2pvéa-wielessrcopinicaiamty detgseninedham. Fuitherd thegrifarmadion processing
apparatus 1 may be configured to determine the position and direction of the car by combining these
plural methods. 25{0190PRttheE althotigR Hiedikfdfmanon pioteBsiig-&pparatus 1 is described to
perform vgireless J,:commugication with the car 2 via the antennas 4 in the above-described

. 1 QEMa oI, .
embodinménts; the fhfoHmation processing apparatus 1 may be

In seguence SQ34, the car 2 performs contrecl
to project the generated virtual space ilmage on
the display of the car, to thereby display the
virtual space image in a mannexr overlaid on a

10 wview in the parking lot from the display.
[0097] Trn the structure as in this embodiment,
it is possible to provide a technology allowing
the driver to f£ind and reach a target wvacant
space without updating the map information of the
15 car navigation system mounted in each car or even
when no car navigation system is mounted in each
car.
o098l <Other embodimentss>
Hereinafter, other embodiments will be
20 described.

When there exist plural cars in the parking
lot, the information processing apparatus 1 may
be configured to prédict a parking status after a
predetermined time (for example, aftexr one

25 minute) based on contents of guidance to a
certain car (for example, information reiated to
a route to a vacant space, or the like), and
change a destination of guidance to a vacant

space for another car.



74 configured to perform wireless communication directly with the car 2 without intervention of the
antennas 4. Further, the car 2 may be configured to 5 transmit speed information of itself to the
information processing apparatus 1. In such a structure, the information processing apparatus 1
determines a vacant space existing in the travelingTdirection of the car 2 according to the 10 speed
information of the car 2. Note that the information pr%cessing apparatus 1 may be configured to obtain
the speed informatiog of %I'E: car 2 Q%séeg on im%%es of Ihecc:sar § froe tQ% E)%rkirgg t_!ot cameras 5.

15Further, when the car 2 has an imaging dlé\?ice such'asa came¥a, he car 2 may be configured to

overlay an imaga,ip the: parking lohimpged By the imagiag device;anga-\drtyal spacerimage received
from the information processing 20 apparatus 1 and display the overlaid images on the display or the
like, or displaythelimage dnetthe ginteal space irrage bha displkag devite of a car navigation system
(that is, a non-transmissive displa}éor the like). 25Further, for example, in the above-described

embodiments & PrajEctar &f EBBSS e AeddBad 2l BF exarihie, blifit may be a transmissive
display. For example Jpaybe g human bedywearahle fype such.as a,Head Mounied: 75 Display, or

a non-human body wéarable type such as a windshield on which a transmissive liquid crystal film is
attached. For @xampleathe car 2displaysdlenvidual spaceamagesan the trahsmissivenkquid crystal

film, allowing seeing the virtual space image and a view in the parking lot from the windshield of the
car as overlaid fhfageB FIR&tB ot ARYrAERCSTIfe BuARPRkatus 1 may be

configured to change the prediction of parking
status.

10 Further, when a blind corner or the like
exists in the parking lot cameras 5, the
information processing apparatus 1 may be
configured to predict the parking status and
compensate the blind corner based on entrance

15 information, exit information, and/or guidance
histories or the like of the parking lot.

Further, the information processing
apparatus 1 may be configured to determine the
gsize (height, light car, large car} and so on of

20 a car based on the image of the car (for example,
a number plate or the like) imaged at the
entrance and verify them with information related
to standards of the vacant space managed in the
parking lot map, and determine vacant space

25 information corresgponding to the size of the
vehicle.

[0099] Further, in the above-described
embodiments, the information processing apparatus

1 determines the positicn and direction of the



10 image and the view in the parking lot may be performed in the information processing apparatus 1
or in the car 2. [0101] Note that the above-described embodiments may be combined arbitrarily and
implemented. 15Note that the above-described information processing apparatus 1 is an example of a
computer. [0102]<Embodiment 7> Hereinafter, Embodiment 7 will be described. 20Fig. 29 is a
diagram illustrating an example of a system structureof an image display system of Embodiment 7. As
illustrated in Fig. 29, in the image display system of Embodiment 7, a GPS compass (or GPS receiver)
2000 obtaining pasitloa 28dnfermativs 88 sHip, o iffBmativn Stofdhe delicé 80G0FSt6ring an
electronic mar'g‘ne chart jnclu iln}g(_:.seaﬂ%(rms”réa‘pe% an(%géide tap_lf%taré'ma e display device 4000, an
di Sp

image providing Flics100 providing an |mag@e to the |ma"bze1 a%y device 4000, a gyro

compass 700008 ehtainingthe disection glthe shipyanda crdise eenirekeevicg 6000 controlling
cruising of the ship are connected via a network. 5The GPS compass (or GPS receiver) 2000 as an

example of a pbsitieminformatibreoltaining tevicerobtaine pesiton infddiatien tdgitude, latitude) of

the ship. lote that an example oL the Posiion plormation cotaining device MY 2 n
the antenna 4, which is an example of wireless
access point, and the car 2. Further, when tfhe
car 2 1s equipped with a camera, the information
processing apparatus 1 may be configured to

10 receive an image imaged by the camera of the car
2 via wirelesgss communication or the like, and
determine the position and direction of the car
based on the image. Further, when the car 2 has
a GPS compass (or GPS receiver) obtaining

15 pogsition information of the car (longitude,
latitude) or a gyro compass obtaining the
direction of the car, the information procesgsing
apparatus 1 may be configured to obtain the
position information and direction of the car

20 from the car 2 via wireless communication to
determine them. Further, the information
processing apparatus 1 may be configured to
determine the position and direction of the car
by combining these plural methods.

25 [0100] Further, although the information
processing apparatus 1 is described to perform
wireless communication with the car 2 wvia the
antennas 4 in the above-degcribed embodiments,

the information processing apparatus 1 may be



10 a GPS compass or a GPS receiver, but for simplicity of description, the GPS compass is described
below for example. The gyro compass 7000 as an example of a direction obtaining device obtains
the direction 15 of a ship. The image providing device 1000 obtains the depth below sea level at
the position of the ship based on position information of the ship obtained in the GPS compass 2000
and the tide 20 table and the electronic marine chart’tored in the information storage device 5000.
Note that the tide table shows data representing times_and heights of the sea Jevel measured with

reference to atAroyfEphitHahiin BFthé fRdin 95 TEr&Sfon R B8RH FéskttoR Thiormation, and is
published by th¢ JapamGoagt Gyargior thedike. Fugthen, the elecipnic mayirg chartis, for example,

computerized map data of the sea published by the Japan Coast Guard or the like, 77 and is
categorized inpdagiousitypesdepending on purposes, such as nautical charts, special charts, basic

maps of the sea, topographic maps of coastal areas, land condition maps of coastal 5 areas, marine
geology maps, and sBBhE s eledtiohiciRdring cRa dB8Scribes! for @R&fple SRformation related to

depths r’n\_gaasulge%glllri ig}nrfger%rbcget(& amgrga%rrggr?(iﬁlﬁggtuglfor he like .statyses.of channels, ocean

currents and tid currents; signs, coast ons, and so on, and for example, the basic maps of
the sea include hathymetfic sharts-iepeesenting seafloartopagraphies with dapghcentours,

three-dimensional overhead view maps of the seafloor
structure, the information processing apparatus 1
determines a vacant space existing in the
traveling direction of the car 2 according to the

10 speed information of the car 2. Note that the
information processing apparatus 1 may be
configured to obtain the speed information of the
car 2 based on images cof the car 2 from the
parking lot cameras 5.

i5 Further, when the car 2 has an imaging
device such as a camera, the car 2 may be
configured to overlay an image in the parking lot
imaged by the imaging device and a virtual space
image received from the information processing

20 apparatus 1 and display the overlaid images on
the display or the like, or display the image and
the virtual space image on a display device of a
car navigation system (that is, a non-
trangsmissgive display or the like).

25 Further, for example, in the above-described
embodiments, the projector 24 of HUD type is
described as an example, but it may be a
transmissive displavy. For example, it may be a

human body wearable type such as a Head Mounted



15 topographies, and so on. The image providing device 1000 may obtain the depth by calculation
based on the position information, the tide table, and the information related to depths indicated on the
electronic marine chart, or may 20 obtain the depth from a table or the like in which the position
information, the tide table, and the information related to depths indicated on the electronic marine
chart are managed. Further, the image providing déVice 1000 creates 25 a virtual space image of a
seafloor shape below sea level at the depth at the position of the ship based on the position
information, tHeldtdiRed: depth Fel P Bead élet land AR elWGronfm&rine R &rt SieFdd in the
information 7§ Sstogaqgidﬁé?gﬁ gg_qod ag% prqr\l/i{je%thg vj__r'g:uaz{ll Sg,pafe_is@% to Eheuirlngge di§play device
4000. For example, three-dimensional overhead view maps ﬁlugira?mg seafloorqtopographles are
stored in 5 the-ip{pgrpation storage; devicebOB.and a three- dimgngianal manof a seaflpor
topography at the relevant position and depth is extracted from marine charts of the three-dimensional
overhead viewd maps ervcalculatedvdasbd o trEQFOSEON- 16 iforematidrignd the obtained depth below

sea level, so as to create the virtuﬂ_s%%c:e image of th% s%af?or Shafff belpw sea level at the depth at
the positi%n oﬁﬁé‘%ﬁﬁ\?&é%%t & ééie |6:r ?fiﬁiﬁﬁl evice fbooaper 8rins Coorthiate'd

the virtual space image and a view in the parking
lot from the windshield of the car as overlaid
images.
Note that alignment of the virtual space
10 image and the wview in the parking lot may be
performéd in the information processing apparatus
1l or in the car 2. |
[0101] Note that the above-described embodiments
may be combined arbitrarily and implemented.
i5 Note that the above-described information
processing apparatus 1 is an example of a
computer.
[0102] <Embodiment 7>
Hereinafter, Embeodiment 7 will be degcribed.
20 Fig. 29 is a diagram illustrating an example
of a system structure of an image display system
of Embecdiment 7. Ag illustrated in Fig. 29, in
the image display system of Embodiment 7, a GPS
compass (or GPS receiver) 2000 obtalining position
25 information of a ship, an information storage
device 5000 storing an electronic marine chart
including seafloor shapes and a tide table, an
image display device 4000, an image providing

device 1000 providing an image to the image



15 conversion of the image into an image of the view point from.a windshield or the like of the ship,
which will be described later, and provides the converted image to the image display device 4000. The
image providing device 1000 is also an 20 example of a computer. The image display device 4000
is, as will be described later, a display device of transmissive liquid crystal film or the like attached to a
windshield or the like of the ship, and displays 25 tH& virtual space image of the seafloor shape
provided from the image providing device 1000 in an overlaid manner below sea level on a view from

the windshiel@éritRé fike. iBieth& beSitds thd aBBveRd &<t 79 ihfattafidh, the information
storage devic%g(,ggpi%(igg% own éhia irlfgrg@{igg ogtfinggl gorg}@i&ggdeﬁ{@irg@dggﬁig% ar the like or
ede

calculated based on pr ermined information as disclosed 5 in tfie above-described prior art
literatures. Aseexamples ofithe dwa shipdnformationdhareaee stered positoroifotrhation, movement
information including a course, speed, and so on, draft information, cargo information, number of 10
passengers, titeiRfoRigtiof CaHuesoidi [JL0B)] RighsT-ig @altfagram illustrating an example of a

s ooh TGS ol etee e et Tt e,
storage device 1200, aad g gommynisationgievica 439Mhare cemnestedaviana bus 1400. The
device obtains position information (longitude,
latitude) of the ship. Note that an example of
the position information obtaining device may be
10 a GPS compass or a GPS receiver, but for
simplicity of description, the GPS compass is
described below for example. |

The gyro compass 7000  as an example of a

direction obtaining device obtains the direction
15 of a ship.

The image providing device 1000 obtains the
depth below sea level at the position.of the ship
based on position information of the ship
obtained in the GPS compass 2000 and the tide

20 table and the electronic marine chart stored in
the information storage device 5000. Note that
the tide table shows data representing times and
heights of the sea level measured with reference
to a hydrographic datum or the like in

25 correlation in certain position informaticn, and
is published by the Japan Coast Guard or the
like. Further, the electronic marine chart is,
for example, computerized map data of the sea

published by the Japan Coast Guard or the like,



control device 1100 is a CPU or the like, and 20 realizes functions of the image providing device 1000
by executing processing based on a program stored in the storage device 1200 or the like. The
storage device 1200 is a storage device such as RAM, ROM, or HDD which stores a program as 25
well as data and the like used by the control device 1100 when executing processing based on the
program. The communication device 1300 is in chafde of control of communication between the image
providing device 1000 and other devices in 80 the image display system. [0104]Fig. 31 is a diagram
illustrating an @R&MPIE of & h&dRErERdcthfe SfEliRATe BEPIRY dARRLATDOSASHUstrated in Fig.
31, the image dliis Iaélsdevice g%%%hagsa% anrd&vgrle structure, a structure iriwhich a control device
2100, a storaé)e «;}R/lceeﬁoo, A communication device 2%%8 and’a éﬁgﬁay dJevice 2400 are connected

via a bus 10 25Q8Q0: d he sarrobdevigeL 108 isaePYos thedike.canddealizes wagtions of the image
display device 4000 by executing processing based on a program stored in the storage device 2200 or
the like. The stdragede/ice1228@ &3Bstorags 45 devicel Suchas RAMVE ROM ot HBTWhich stores a

rogram as well as data and the like used by the
prog 5 areas, marghe geéﬁog& maps, and so on. The

electronic marine chart describes, for example,
information related to depths measured with
reference to a hydrogra?hic datum or the like,
gtatuses of channels, ocean currents éné tidal
10 currents, gigns, ccastal conditionsg, and so on,
and for example, the basic maps of the sea
include bathymetric charts representing seafloor
topographies with depth contours, three-
dimensional overhead view maps of the seafloor
15 topographies, and so on. The image providing
device 1000 may obtain the depth by calculation
based on the position information, the tide
table, and the information related to depths
indicated on the electronic marine chart, or may
20 obtain the depth from a table or the like in
which the position information, the tide table,
and the information related to depths indicated
on the electronic marine chart are managed.
Further, the image providing device 1000 creates
25 a virtual space image of a seafloor shape below
sea level at the depth at the position of the
ship based on the position information, the
obtained depth below sea level, and the

electronic marine chart stored in the information



control device 2100 when executing processing based on the program. The communication device
2300 is in charge of control of communication 20 between the image display device 4000 and other
devices in the image display system. The display device 2400 is a transmissive liquid crystal film or the

like attached on a windshield or the like of the ship a8nd displays an image and so on 25 provided by
the image providing device 1000 under control of the control device 2100. [0105]Fig. 32 is a diagram

illustrating an examgle of %software §t5%céure of the ima%'e.%%\gdig%gev\!rc}{er 000. 81 As
ng

illustrated in Fsi;gt. “the imgg\’élp{):r%vi I évicae%oﬁlfr?c udes &n Image provéfgn control unit 3100 as

a software stry H@e(fufﬁ%@él' sticure). Thedmage ppyisiop Scontrel ainif 33Q0, obtains the depth
below sea level at the position of the ship based on the position information of the ship obtained in the

GPS compas$ 2600 andithkdide tdbleeandihe eleetiormiamarineschiar stbretiif theviafoemation 10

storage device 5000. Generally, for example, , ,
illustrating seafloor topographies are stored in

5 the information storage device 5000, and a three-
dimensional map of a seaflcor topegraphy at the
relevant posgition and depth is extracted from
marine charts of the three-dimensional overhead
view maps or calculated based on the position

10 information and the obtained depth below sea
level, so0o as to create the virtual space image of
the seafloor shape below sea level at the depth
at the position of the ship. Note that the image
providing device 1000 performs coordinate

15 conversion of the image into an image of the view
point from a windshield or the like of the ship,
which will be described later, and provides the
converted image to the image display device 4000.
The image providing device 1000 is also an

20 example of a computer.

The image display device 4000 is, as will be
described later, a display device of transmissive
liquid crystal film or the like attached to a
windshield or the like of the ship, and displays

25 the virtual space image of the seafloor shape
provided from the image providing device 1000 in
an overlaid manner below sea level cn a view from
the windshield or the like.

Note that besgides the above-desgscribed



information related to a depth measured with reference to a hydrographic datum or the like on the
electronic marine chart is compensated with information related to the tide level at the 15 relevant time
and position managed in the tide table, so as to obtain the depth below sea level at the position of the
ship. Then, the image provision control unit 3100 extracts seafloor topography image data at the
position information 20 and depth from the bathymétfc charts of the electronic marine chart based on
the position information, the obtained depth below sea level, and the electronic marine chart stored in
the information stbrage alediea 5000 $o st eranteta 2B vittial space ithaye efthé 8§8dfloor shape
below sea level at the dei%th att e‘positio%]of the shig and provides the_virtual space image to the

image display?jE\ﬂEéEEO " Nofethat thé'i %55‘?)?0*/ s”i’bno hftd1 i 3f663|5férl%rms coordinate 82

conversion of fhe image inte; a-ignage Hh the visw point froma.windshield ef ihe, ship which will be
described later, and provides the image to the image display device 4000. 5The image provision

control unit 31b@ detérmmnegthe disualfreldfrom the Tisplay device 2400cdbased o= ¢ position of the
image display feviee S0000Le sty e Sy dgvee 1121 g Ilage display device

examples of the own ship information, there are
gtored pogition information, movement information
inciuding a course, speed, and so on, draft
information, cargo information, number of

10 passengerg, time information, and so on.
[c103] Fig. 30 18 a diagram illiustrating an
example ©0f a hardware structure of the image
providing device 1000.

Ag illustrated in Fig. 30, the image

15 providing device 1000 has, as a hardware
structure, a gstructure in which a control device
110G, a storage device 1200, and a communication
device 1300 are connected via a bus 1400. The
control device 1100 ig8 a CPU or the like, and

20 realizes functiong of the image providing device
1000 by executing processing based on a program
stored in the storage device 1200 or the like.
The storage device 1200 i1is a storage device such
as RAM, ROM, or HDD which stores a program as

25 well as data and the like used by the control
device 1100 when executing processing based on
the program. The communication device 1300 ig in
charge of control of communication between the

image providing device 1000 and other devices in



10 4000) determined by a relative positional relation from the position information as a reference point
of the ship obtained in the GPS compass 2000, the direction of the ship obtained in the gyro compass
7000, the size of the display 15 device 2400, and so on. Then, based on the determined visual field,
the depth below sea level, and the electronic marine chart, the image provision control unit 3100 may
extract seafloor topography image data at the positﬁﬂw information 20 and the depth in the determined
visual field from the electronic_ marine chart such as the three-dimensional overhead view maps
illustrating bathPfethif 2Rt totRer@By EréstESWirtual space image of a seafloor shape below sea

level 25 at the depiyin thepuisual field. Note, that the jmage;prqvisien.ganirglunit3100 may create a

virtual space image of a seafloor shape below sea level at the depth in the visual field, or may create a
virtual space immageplla seafloar shapel 83:belowseadevet-at the depile atithe gesition of the ship,
perform the coordinate conversion, and then extract an image in the visual field from the image on
which the coofthriRel 8ohveiohi€s pefdtmed.  Further, the image provision control unit 3100

obtains agdraft of theffgipialcjc_%rg@]g é%g] Cﬁ?@o’faf /or ghfz nugll?gr gf[rpg@é%enggrggof ship. For
IS

example, the draft information store in the information storage device 500 ompensated with

the weight of easga, @ad £0 on ta:ehiagin she drafhefthership. Thenutbe image provision control unit
3100 may calculate the difference between the depth below sea level and 15 the draft, that is, the
distance from Herlowést hart bitheBhipho the&eBfdoP shapebhsed er the draft, the position
information, the degth belogv sea Igvei,2 6! the_electronic marine x:hart,é:re_\rate a v%[y%lespace image of

a seafloor shasbté HefowSea1ével inwhich aase%ﬁéncg?%ﬂ%ﬁ:eaﬁteﬁgﬁ sex 16vel at the depth at the

position of the;ship whege gdisiance romalowes pay pkthe shipde theseafiaor shapeds within a
predetermined distance is emphasized and

10 250000, The control device 2100 is a CPU or the
like, and realizes functions of the image display
device 4000 by executing processing based on a
program stored in the storage device 2200 or the
like. The storage device 2200 is a storage

15 device such as RAM, ROM, or HDD which stores a
program as well as data and the like used by the
contrcl device 2100 when executing processing
based on the program. The communicétion device
2300 is 1in charge of control of communication

20 between the image display device 4000 and other
devices in the image display gystem. The display
device 2400 is a transmissive liquid crystal f£ilm
or the like attached on a windshield or the like
of the ship, and displays an image and so on

25 provided by the image providing device 1000 under
control of the control device 2100.
[0105] Fig. 32 is a diagram illustrating an

example of a software structure of the image

providing device 100Q00.



25 displayed, and provide the virtual space image to the image display device. Such a structure can
easily notify a shipman or the like of a seafloor shape having a hazard of collision. [0106] Fig. 33 is a
diagram illustrating an 84 example of a software structure of the image display device 4000. As
illustrated in Fig. 33, the image display device 4000 includes an image display control 5 unit 4100 as a
software structure (functional structure). The imagégaisplay control unit 4100 displays the virtual space
image of the seafloor shapeﬁrovided by the image providing device 1000 in an overlaid manner below

sea level on a view PoSrohthe HfspRy HRvieE 2400 Fig® 34 is W Fagrif Ifistrating an example of

displaying the virt1al $page image.of the, segflooy shapedn an oyeriajdhmanner Below 53 level on the
view from the display device 2400. For example, in Fig. 15 34, 5100 and 5200 are displayed as rocks

on the seafloof ©n tamdndshieid-at theystermdn a manfiercyverdaid omrawiewrfeom the windshield. In the
case of the structure to perform emphasizing display as described above, when the rock 5100 on 20
the seafloor existdMithiAFredatéritdd distance froffthé RvESt ParCot e sHib, the rock 5100 on

the seafI%or.is.ceomq_‘hi;igifeql as %ﬁ“}ﬁ%%d tc%tﬁ%ﬁor% 5%%060%@[? éﬁaﬂ%g& Note, t@gt as an example of
the emphasizing 1Ellsplay, a 25 character string such as "collisiont hazard!" may ge displayed near the
rock 5200, or thevreck 2200 may beutliped with Fedche ship based on the
position information of the ship obtained in the
GPS compass 2000, and the tide table and the
electronic marine chart stored in the information
190 storage device 5000. Generally, for example,
information related to a depth measured with
reference to a hydrographic datum or the like on
the electronic marine chart is compensated with
information related to the tide level at the
15 relevant time and position managed in the tide
table, so as to obtain the depth below sea level
at the posgition of the ship. Then, the image
provision control unit 3100 extracts seafloor
topography image data at the position information
20 and depth from the bathymetric charts of the
electronic marine chart based on the position
information, the obtained depth below sea level,
and the electronic marine chart stored in the
information storage device 5000 so as to create a
25 wvirtual space image of the seafloor shape below
sea level at the depth at the position of the
ship, and provides the virtual space image to the
image display device 4000. Note that the image

provision control unit 3100 performs coordinate



[0107] As described above, according to this embodiment, information which is beneficial while 85 the
ship is cruising can be provided in a manner that a shipman or the like can intuitively comprehend the
situation. [0108]<Embodiment 8> 5Hereinafter, Embodiment 8 will be described. In Embodiment 8,
mainly differences from Embodiment 7 will be described. Fig. 35 is a diagram illustrating an
example of a system structure of an image display 8%stem 10 of Embodiment 8. As illustrated in Fig.
35, the image display system of Embodiment 8 newly includes a radar 8000 as an example of a radar
device as companateto thecimagé display systan of Brbodimenti7a $5Thefimage proviging device

1000 of Embodiment 8 compares an image below sea level based on echoes of the_radar 8000 with
the electronic RatHé& cﬁcaﬁP n&cr‘%&fgé%e {a%/y%gstjé%’lg nd ﬂi@’lca‘l"fgols'ilth‘@ﬁe]ctr fic marine 20
chart is detectgd belowiseg levgh gvirtuahspace inage of the;seaflaps shapednclyging the obstacle
and provides this image to the image display device 4000. With the structure of Embodiment 8, an

image display device 4000.

5 The image provision control unit 3100
determines the wvisual field from the display
device 2400 basged on the position of the image
display device 4000 (more gpecifically, the
digsplay device 2400 of the image display device

10 40090) determined by a relative posgitional
relation from the position information as a
reference point of the ship obtained in the GPS
compass 2000, the direction of the ship obtained
in the gyro compasgs 7000, the sgize of the displav

15 device 2400, aﬁd so on. Then, based on the
determined vigual field, the depth below sea
level, and the electronic marine chart, the imacge
provision contrel unit 3100 may extract seafloor
topography image data at the position information

20 and the depth in the determined visual field from
the electronic marine chart such as the three-
dimensional overhead view maps illustrating
bathymetric charts, to thereby create a virtual
space image of a seafloor shape below sea level

25 at the depth in the wvisual field. Note that the
image provision control unit 3100 may create a
virtual gpace image cf a seafloor shape below sea
level at the depth in the visual field, or may

create a virtual space image of a seafloor shape



25 obstacle such as sunken ship, caisson, or the like which is not indicated on the electronic marine -
chart can be detected, and the obstacle can be displayed in an overlaid manner below sea level on a
view from the display device 2400. 86 Note that the radar 8000 of Fig. 35 may be a fish finder.
With such a structure, a virtual space image of a seafloor shape including a marine life, such as a
whale which can be an 5 obstacle to a cruising shi3,3can be created and displayed in an overlaid

manner below sea level on a_view from the display device 2400. [0109] <Emhodiment 9>
Hereinafter, EPfotineit 8 of & presdit fgqﬂ%)ve% igﬁ%%/illebié des&HbRE. ﬁ%%n%%dﬁ}n%ent 9, mainly

differences fram the.ahoye-described-embedimens wilkhe, describeds o Figs 3G:is adiagram
illustrating an example of a system structure of an image display system 15 of Embodiment 9. As
illustrated in Rigr 36, stherinage display systenn of Eimbodimentzd] a Hymwlsén$aor®000 detecting a
posture of the ship is newly included in the image display system as an example of a detecting device
ascompmedﬁ?ﬁelmage on which the cocordinate conversion is
5 performed.
Further, the image provision control unit
3100 obtains a draft of the ship according to the
cargo and/or the number of passengers of the
ship. For example, the draft information stored
10 in the information storage device 5000 is
compengated with the weight of cargo, and so on
to obtain the draft of the ship. Then, the image
provision control unit 3100 may calculate the
difference between the depth below sea level and
15 the draft, that is, the distance fyom the lowest
part of the ship to the seafloor shape based on
the draft, the position information, the depth
below sea level, and the electronic marine chart,
create a virtual space image of a seafloor shape
20 below sea level in which a seafloor shape below
sea level at the depth at the position of the
ship where a distance from a lowest part of the
ship to the seafloor shape is within a
predetermined distance is emphasized and
25 displayed, and provide the virtual space image to
the image display device. Such a structure can
eagily notify a shipman or the like of a seafloor

shape having a hazard of collision.

[06106] Fig. 33 4is a diagram illustrating an



20 image display system of Embodiment 7. The image providing device 1000 of Embodiment 9
performs coordinate conversion so that the sea level of a created virtual space image of a seafloor
shape and the sea level of a 25 view from the image display device become horizontal based on the
posture of the ship detected by the gyro sensor 9000, and provides the converted image to the image
display device 4000. 87  With the structure of Efbodiment 9, when the ship is in a swinging state,
the actual sea level and the sea level of the virtual space image of the seafloor shape are matched
and displayed ShaE wihdStield. [ PEOf*ESodihérit 165 Ferefafté EmbdaiAfent 10 will be
described. In %rEbodliment dlé) Tg@lyédéfgeéences from the above-described embodiments will be
10 described. %?g. isa giagram illustrating an example of a system structure of an image display

system of Embodiment 1Q. Asulustrated i Fig. 371 .the imagerdisplay systeof Empodiment 10, a
device 4000 includes an image display control
5 unit 4100 as a software structure {(functional
structure) . The image display control unit 4100
displays the virtual space image of the seafloor
shape provided by the image providing device 1000
in an overlaid manner below sea level on a view

10 from the display device 2400. Fig. 234 i1s a
diagram illustrating an example of displaying the
virtual space image of the seaflcor shape in an
overlaid manner below sea level on the view from
the display device 2400. For example, in Fig.

15 34, 5100 and 5200 are displaved as rocks on the
seafloor on a windshield at the stem in a manner
overlaid on a view f£rom the windghield. In the
case of the structure to perform emphasizing
display as described above, when the rock 5100 on

20 the seafloor exists within a predetermined
distance from the lowest part of the ship, the
rock 5100 on the seafloor is emphasgized ag
compared to the_rock 5200 on the seafloor. Note
that as an example of the emphasizing display, a

25 character string such as “collision hazard!” may
be displayed near the rock 5200, or the rock 5200
may be outlined with red.

[0107] Ag described above, according to this

embodiment, information which is beneficial while



15 receiving device 10000 receiving information is newly included in the image display system as
compared to the image display system of Embodiment 7. The receiving device 10000 receives 20
information related to other ships in the sea area where the ship is present from a marine traffic center
or the like for example. The image providing device 1000 of Embodiment 10 creates a virtual space
image 25 including information related to other shipsTeceived in the receiving device 10000, and
provides the virtual space image to the image display device 4000. The image display device 4000
displays the gshartualndmace %rn@g@léffﬁﬁé?@aﬂ@é? sh&pémﬁéiﬁiﬁué@pécéﬂ&ﬁgé fcluding the
g]\jg:lrg%tlon reli_ia}'?g 1_:[o gthsekifg sa\évlhlghrarg erzovidie](‘gleby ég% image Egoenfixlrn ld;zwce 1000 in a manner
comprehend the situation.
[cl08] <Embodiment 8>
5 Hereinafter, Embodiment 8 will be described.
ITn Embodiment 8, mainly differences from
Embodiment 7 will be described.
Fig. 35 is a diagram illustrating an example
of a system structure of an image display system
10 of Embodiment 8. Ag illustrated in Fig. 35, the
image display system of Embodiment 8 newly
includes a radar 8000 as an example of a radar
device as compared to the image display system of
Embodiment 7.
15 The image providing device 1000 of
Embodiment 8 compares an image below sea level
based on echoes of the radar 8000 with the
electronic marine chart, and cfeates, when any
obstacle not indicated on the electronic marine
20 chart is detected below sea level, a virtual
space image of the seafloor shape including the
obstacle and provides this image to the image
display device 4000,
With the structure of Embodiment 8, an
25 obstacle such as sunken ship, caisson, or the
like which is not indicated on the electronic
marine chart can be detected, and the obstacle

can be displayved in an overlaid manner below sea

level on a view from the display device 2400.



5 on a view from the display device 2400. The structure of Embodiment 10 allows a shipmen or the
like to intuitively recognize information related to other ships such as sizes and movements of other
ships even in a dense fog 10 or the like. [0111]<Embodiment 11> Hereinafter, Embodiment 11 will be
described. In Embodiment 11, mainly differences  from the above-described embodiments will be 15
described. Fig. 38 is a diagram illustrating an e%ple of a system structure of an image display

system of Embodiment 11. As illustrated in Fi%ﬂSS, in the image display system of Embodiment 11, as
20 compared to the iHaEE disPRY syém BRERBodNeR 704 rdda¥ 8060 altP reb&iviflg device

10000 of EmbSent 1 3% foscrv e fom SCGHRershis an b o 4 1t 4T ather Ship obtaned
by the other skip ané pasitiondnfermatiop aderedbis shipaetecteddherechogThen, the image
providing device 1000 of 89
marine life, such asg a whale which can be an
5 obstacle to a cruising ship, can be created and
displayed in an overlaid manner below sea level
on a view from the display device 2400,
[0109] <Embodiment 9>
Hereinafter, Embodiment 9 of the present
10 invention will be described. In Embodiment 9,
mainly differences from the above-described
embodiment will be described.
Fig. 36 is a diagram illustrating an example
of a system structure of an image display system
15 of Embodiment 9. Ag illustrated in Fig. 36, in
the image dispiéy system of Embodiment 39, a gyro
sensor 9000 detecting a posture of the ship is
newly included in the image display system as an
example of a detecting device as compared to the
20 image display system of Embodiment 7.
The image providing device 1000 of
Embodiment 9 performs coordinate conveision so
that the sea level of a created virtual space
image of a seafloor shape and the sea level of a
25 view from the image display device become
horizontal based on the posture of the ship
detected by the gyro senscor 9000, and provides

the converted image to the image display device

4000.



Embodiment 11 compares an image based on an echo of the radar 8000 with an image based on the
echo of the radar of the other ship received in the receiving device 10000 so as to create a virtual 5
space image including an obstacle detected by the echo of the radar 8000 and an obstacle which is
not detected by the echo of the radar 8000, and provides the created virtual space image to the image
display device 4000. At this time, since 10 the echd®ifnage of the radar of the other ship is generated
based on the position where this ship detected the echo, this image is aligned with the image detected

by the radar 8000 of ¥hetdwrtdhfp Fifg e véRived pSStimiBrndtioR and feh 158%8mpared.
The image disgi1 deyLige 49100adi quéiq 'rtléaé SRace i@ﬁ%e gfcttﬁ%aeaﬂg r.shape provided by the
83/& 00 %?N a?jélp ei %

image providing ice 1000 and the vir ace Image including the obstacle 20 detected by the
echo of the radarsB006 and 8w abstagle whichtis aotdetected by dhe echoiof theaadar 8000 in a
manner overlaid on a view from the display device 2400. With the structure of Embodiment 11, by 25
receiving an ebh& oferadarccapturdtPifartter SRip @A¢ BvetRgling thidchs SHth ke écho of the
radar of th own sg%]ktlo.ta%%the difference therebetween, an obstacle (a ship, a reef, a marine life
such as a Wha‘{fe}‘,%r e i?e) which 90 is not captured in the own ship can be identified, and a virtual

space image ipelydiag the obstacle car ke cregted and displayed. [0112] According to the
above-described 5 embodiments, information which is beneficial while the ship is cruising can be

provided in a mannekthatd siigmarror thenlikeccamn emtbitively coldprelizad the situation. [0113]In the

foregoing, the preferred ,
going &gscribed. In Embodiment 10, mainly differences

from the above-described embodiments will be
10 described.

Fig. 37 is a diagram illustrating an example
of a system structure of an image display system
of Embodiment 10. As illustrated in Fig. 27, in
the image display system of Embodiment 10, a

15 receiving device 10000 receiving information is
newly included in the image display system as
compared to the image display system of
Embodiment 7.

The receiving device 10000 receives

20 information related to other ships in the sea
area where the ship is present from a marine
traffic center or the like for example.

The image providing device 1000 of
Embodiment 10 creates a virtual space image

25 including infeormation related to other ships
received in the receiving device 10000, and
provides the virtual space image to the image
digplay device 4000.

The image display device 4000 displays the



10 embodiments of the present invention have been described in detail. However, the invention is not
limited to such embodiments and can be modified or changed in various ways within the scope of the
spirit of the present invention 15 which is described in the claims. For example, in the
above-described embodiments, what is called a transmissive display of non-human body wearable
type, such as a window or the like on which a trans@ssive 20 liquid crystal film is attached, is
described as an example, but a human body wearable type transmissive display such as a Head
Mounted Display ffay deé espioyed. Fubeér, the imhge disgidldevice=/08P May e almhébile

transmissive 25 or non-tfransmissive d|5£ﬁ WhIC:]p s held by a shipm £ or the like. In the case of the
non-transmissivé P §7 tR& RGHEtralSfHSsive tiispiy dishlays Sn age |Ir?1a§ec?by an imaging

device and a virialspage {mags dnan ovallaids 9% manners v« FYRther ;i dhe ahpvedgscribed
embodiments, the image display device 4000 is described as an example, but a projector projecting a

virtual 5 spaceiimage: tocarwmdadin nthé dikel orewhitl & lovwareflectimg fikr isattached inday be
e R S R A U PR

The structure of Embodiment 10 allows a
shipmen or-th@ like to intuitively recognize
information related to other ships such as sizes
and movements of other ships even in a dense fog

10 or the like.
[0111] <Embodiment 1ls>

Hereinafter, Embodiment 131 will be
described. In Embodiment 11, mainly differences
from the above-described embodiments will be

15 described.

Fig. 38 is a diagram illustrating an example
of a system structure of an image display system
of Embodiment 11. Ag illustrated in ¥Fig. 38, in
the image digplay system of Embodiment 11, as

20 c¢ompared to the image display system of
Embodiment 7, a radar 8000 and a receiving device
10000 receiving information are newly included in
the image display system.

The receiving device 10000 of Embodiment 11

25 receives from another ship an echo of a radar of
the other ship obtained by the other ship and
position information where this ship detected the

echo.

Then, the image providing device 1000 of



may be combined arbitrarily and implemented. 10 INDUSTRIAL APPLICABILITY [0114] The present
invention is used for a technology called augmented reality. 92 CLAIMS [Claim 1] An information
processing apparatus comprising an augmented reality presenting device capable of combining an
image in real space with 5 computer-graphics image data and displaying the combined image and a
managing device managing at least one of inventoBfinformation and sales information of respective
products posted on a flier, 10wherein the augmented reality presenting device comprises: an
imaging unit JBERAAG MREYE dath réRIRAS 8 HréductREa oRdReMer By iMagiRGHEnd a first
UanymﬁMng%U@ﬁ@ﬂ@g%Qg 8000 with an image based on the echo
of the radar of the other ship received 1in the
receiving device 10000 so as to create a virtual
5 space image including an obstacle detected by the
echo of the radar 8000 and an obstacle which is
not detected by the echo of the radar 8000, and
provides the created virtual space image to the
image display device 4000. At this time, since
10 the echo image of the radar of the other ship is
generated based on the position where this ship
detected the echo, thisgs image 1s aligned with the
image detected by the radar 8000 of the own ship
using the received position information and then
15 compared.
The image display device 4000 displays the
virtual space image of the seafloor shape
provided by the image providing device 1000 and
the virtual space image including the obstacle
20 detected by the echo of the radar 8000 and the
obstacle which is not detected by the echo cof the
radar 8000 in a manner overlaid on a view from
the display device 2400.
With the structure of Embodiment 11, by
25 receiving an echo of a radar captured by another
ship and overlaying this echo with the echo of
the radar of the own ship to take the difference

therebetween, an obstacle (a sghip, a reef, a

marine life such as a whale, or the like) which



15 image data related to the product obtained by the imaging unit to the managing device, wherein the
managing device comprises: a first obtaining unit determining, upon reception of the image data
related to the 20 product from the augmented reality presenting device, the product by analyzing the
image data related to the product, and obtaining at least one of the inventory information and the sales
information of the product; and 25a second transmitfthg unit transmitting at least one of the inventory
information and the sales information of the product obtained by the first obtaining unit to the
augmented rehfty prdseffiiytdetiRe, ahd ¢3¢ REEretAdaltienti reality presenting device

further compri§%se a Qriersgrét@g ugigt &orgbi.@ipg Eg@@utgggrg@higsmig\g e gﬁtglir,]ldé%%iﬁ]g at least one of

the inventory informafion and’the 5 salés information of'the product transmitted from the managing
device with an-image s thedlies incgal space-anchpresensingithe combined anage.  [Claim 23 The
information processing apparatus 10 according to claim 1,  wherein the managing device obtains by
the first obtainirldritlat I€asrsriecot rver#Bry ilfBrnidtion andlsaesiafoffation which are registered
at last, and trans[gcl)t%? the second 15 transmittin unrl{[ iaé Least orég, of thg {révlegacl)ry information and

I RN 1 € T . .
the sales informiation Which are rejgl% ered aattfas? o the augmen%e realﬁy presenting device.

while the ghip is cruising can be provided in a
manner that a shipman or the like can intuitively
comprehend the situation.
[0113] In the foregoing, the preferred

10 embodiments of the present invention have been
described in detail. However, the invention isg
not limited to such embodiments and can be
modified or changed in various ways within the
scope of the spirit cf the present invention

15 which is described in the claims.

For example, in the above-described
embodiments, what is called a transmissive
display of non-human body wearable type, such as
a window or the like on which a transmissive

20 liguid crystal film is attached, is described as
an example, but a human body wearable type
transmisgsive display such as a Head Mounted
Display may be employed. Further, the image
display device 4000 may be a mobile transmissive

25 or non-transmissive display which is held by a
shipman or the like. In the cage of the non-
transmissive display, the non-transmissive
display displays an image imaged by an imaging

device and a virtual space image in an overlaid



20[Claim 33 The information processing apparatus according to claim 1, wherein the augmented
reality presenting device transmits to the managing device a guidance information request from a user
on a 25 product illustrated in the computer-graphics image presented by the presenting unit, and
wherein the managing device further comprises a third transmitting unit transmitting information related
to a selling shop of the 94 product to the augmentetiireality presenting device in response to the
obtained guidance information request, and the presenting unit of the augmented reality presenting
device combirfea Brepiputer-graphics image data indicating the information related to the selling shop
which is obtained fro UEf}}%f{ganagir.1g}1d~:-;tvrilc(éa V\g@oaQ irp(?%es 'é‘ I[g%l @sgaceem%ng C{)reseng:s Str)e combined

image. 10[Claim 41 The"in Fritation protessing app%ra us tmen

the image display device 4000 is described as an
example; but a proijector projecting a virtual

5 space image to a window or the like on.which a
low-reflecting film is attached may be employed
for example.

Note that the above-described embodiments
may bhe combined arbitrarily and implemented.
10

INDUSTRIAL APPLICABILITY
[0124] The present invention is used for a

technology called augmented reality.



according to claim 1,

specifying operation on the product by a user,

wherein the augmented reality presenting device transmits by the first
transmitting unit the image data related to the product to the 15 managing device in response to a
wherein the managing device further comprises a
registering unit registering the product as a product to buy based on the image 20 data related to the
product which are received from the augmented redfty presenting device, and
result of analyzing the image data related to the product which are received subsequently from the
augmented reality 25 presenting device indicatés-thattRe product corresponding to the image data is

wherein when a

registered in tTn%EeagLsterT unlz_tX the fir, Ett obtalnln unlt qbtains, at. Ie stggg)gfggecmgentory information
C

and the sales

5‘35‘[&% aim SF‘Fhe informat

ormation of the proﬁu

cessing apparatus
according to cladidr i s i nWhareinthe augmentedrieality preserting Srilevieg fusther eamprises:
detecting unit detecting a specifying operatlon on the product by a user on the flier captured in an

a

angle of view okarsimaging Heviesaht 108 sédond BB@MINEFuUnit ©BainFRAMAg d4th related to the
product vghlch is the tar et of the ecgymggnogJerangn detecteg b}é the dletectln%uryh

10

15

20

25

computér-grapiic ata an

combined image and a managing device managing at
least one of inventory information and sales
information of respective products posted on a
flier,

wherein the augmented reality presenting
device comprises:

an imaging unit obtaining.image data related
to a product posted on the flier by imaging; and

a first transmitting unit transmitting the
image data related to the product obtained by the
imaging unit to the managing device,

wherein the managing device comprises:

a first obtaining unit determining, upon
reception of the image data related to the
product ffom the augmented reality presenting
device, the product by analyzing the image data
related to the product, and obtaining at least
one of the inventory information and the sales
information of the product; and

a second transmitting unit transmitting at
least one of the inventory information and the
sales information of the product obtained by the
first obtaining unit to the augmented reality

presenting device, and



wherein the first operating unit transmits 15 the image data related to the product obtained by the
second obtaining unit to the managing device. [Claim 6] An information processing method in an
information processing system which comprises an 20 augmented reality presenting device capable of
combining an image in real space with computer-graphics image data and displaying the combined
image and a managing device managing at least o4& of inventory information and sales information of
25 respective products posted on a flier, the information processing method comprising: an imaging
step of obtaining by HE @E§mhENtEY Feafity PFETRRfTY devite intagedats flfbtdd™d a product posted
on the flier by 96 imaging; first transmitting_step. of transmittin ‘ﬁ the mented reality
presenting de\%%g fh%gl’mgéler&gfg felated Portﬁggﬁrsodﬁct%gt%sneela lfng t %lr%ggf% step to the managing
device;  an gbtamingistep of seierrpivingdy dhmmarading.deyiceaunon Teceptienafibe image data
related to the product from the augmented reality presenting device, the product by analyzing the 10
image data refatedlte avetproditet, ahd obiningva feastaheist fiatimechicht infstshatidreand the sales
information of 08 R0 ¢ o A RE QAR APMIHL0 SER LIRS TIINgNY e Tgnagingdevice at
the managing device with an image of the flier in

real space and presenting the combined image.

[Claim 2} The information processing apparatus

10 according to claim 1,
wherein the managing device obtains by the

first obtaining unit at least one of inventory

information and sales information which are

registered at last, and transmits by the second
15 transmitting unit at least oﬁe of the inventory

information and the sales information which are

registered at last to the augmented reality

presenting device.

20 [Claim 3] The information processing apparatus
according to claim 1,
wherein the augmented reality presenting
device transmits to the managing device a
guidance information request from a user on a
25 product illustrated in the computer-graphics
image presented by the presenting unit, and
wherein the managing device further
comprises a third transmitting unit transmitting

information related to a selling shop of the



15 inventory information and the sales information of the product obtained in the obtaining step to the
augmented reality presenting device; and a presenting step of combining by the augmented reality
presenting device computer- 20 graphics image data indicating at least one of the inventory
information and the sales information of the product transmitted from the managing device with an
image of the flier in real space and presenting the €¥mbined image. 25 [Claim 7] A program causing a

computer to execute:

an imaging step of obtaining image data related to a product posted on a flier

by 97 imagingX®farfshitiiy $t8F oPtrEBRMTTthe ffdgs datPrefatsdtb #Eproduct obtained in the

device in response to the obtained guidance

information request, and the presenting unit of

the augmented reality presenting device combines

5 computer-graphics image data indicating the

information related to the selling shop which is

cbtained from the managing device with an image

in real gpace and presents the combined image.

10 [Claim 4] The information processing apparatus

according to claim 1,

wherein the augmented reality presenting

device transmits by the first transmitting unit

the image data related to the product to the

15 managing device in response to a specifying

operation on the product by a user,

wherein the managing device further

comprises a registering unit registering the

product as a product te buy based on the image

20 data related to the product which are received

from the augmented reality presenting device, and

wherein when a result of analyzing the image

data related to the product which are received

subsegquently from the augmented reality

25 presenting device indicates that the product

corresponding to the image data is registered in

the registering unit, the first obtaining unit

obtains at least one of the inventory information

and the sales information of the product.



imaging step to a managing device managing at 5 least one of inventory information and sales
information of respective products posted on the flier; and a presenting step of combining
computer-graphics image data indicating at least one of 10 the inventory information and the sales
information of the product transmitted from the managing device with an image of the flier in real space
and presenting the combined image. 15[Claim 8] Atrinformation processing apparatus, comprising:

a vacant space information obtaining unit obtaining vacant space information of a parking lot; 20a
vehicle information obtaining unit obtaining a position and a direction of a car in the parking lot; a

vacant space itermiping,unit determinipg ayacant soace £xisting 1.2 tayelng.dicegtion 25 of the car

u
based on the vacan%{snpacg information obtained in't acant space i tion obtaining unit, the
position and the disecdion gf the caria the parking lot obtained in the vehicle information obtaining unit,

and 98
wherein the augmented reality presenting
5 device further comprises:

a detecting unit detecting a specifying
cperation on the product by a user on the flier
captured in an angle of view of an imaging
device; and

10 a second obtaining unit obtaining image data
related to the product which is the target of the
specifying operation detected by the detecting
unit,

wherein the first operating unit transmits

15 the image data related to the product obtained by

the second obtaining unit to the managing device.

{Claim 6] An information preocessing method in zan
information processing system which comprises an
20 augmented reality presenting device capable of
combining an image in real space with computer-
graphics image data and displaying the combined
image and a managing device managing at least one
of inventory information and sales information of
25 respective products posted on a flier, the
information processging method comprising:
an imaging step of obtaining by the
augmented reality presenting device image data

related to a product posted on the flier by



information related to position information of respective vacant spaces of a parking lot map stored in a
storage device; an image generating unit generating a 5 virtual space image in the parking lot which
includes a vacant space object indicating the vacant space determined in the vacant space
determining unit and indicates a position of the vacant space; and 10a transmitting unit transmitting the
virtual space image generated in the image generafiftg unit to the car. [Claim 9] The information
processing apparatus 15 according to claim 8, further comprising a route determining unit determining
a route from tHe"ces 3 e vacant space based on the vacant space determined in the vacant space
determining unit, the£o§i1iion§nd the directi%rtl:of the car in thgg_o_@arkinsqnlg QCbtainquin the vehicle

information obtaining unit; an thg‘ informaton refatedto e posmoﬁ Thidrma |onlcr)]f9resp*\éctive vacant.

spaces of the parkingefmraprsiered-ithe storage slewse, 2awhereintheimage genergéng unit
generates the virtual space image further including a guidance object indicating the route determined
in the route dederiningedisitted to the product obtained in the

5 imaging step to the managing device;
an obtaining step of determining by the
managing device, upon reception of the image data
related to the product from the augmented reality
presenting device, the product by analyzing the

10 image data related to the product, and obtaining
at least one of the inventory information and the
gsales information of the product;

a second transmitting step of transmitting
by the managing device at least one of the

15 inventory information and the sales informaﬁion
of the product obtained in the obtaining step to
the augmented reality presenting device; and

a presenting step of combining by the
augmented reality presenting device computer-

20 graphices image data indicating at least one of
the inventory information and the sales
information of the product transmitted from the
managing device with an image of the flier in
real space and presenting the combined image.

25
[Claim 7] A program causing a computer to
execute:

an imaging step of obtaining image data

related to a product posted on a fliexr by



99 [Claim 10] The information processing apparatus according to claim 9, wherein when plural
vacant spaces existing in the traveling direction of the car are 5 determined in the vacant space
determining unit, the route determining unit determines a route from the car to the vacant space which
is closest to the car out of the plural vacant spaces. 10[Claim 11] The information processing
apparatus according to claim 8, further comprising Afixture determining unit determining a fixture in
the parking lot existing in the traveling direction of the car based on the position and 15 the direction of
the car in the pBI&RmYSt which are obtained in the vehicle information obtaining unit and the parking lot

map stored n the stqjage devige, wherelp (0 A0S geperalngGeREralos 20 the virtual space

image which further includes a fixture object indicating the fixture existing’in the traveling direction of
the car determined;is the:fbdure dleterrmining winit Aed indisdtes thecposiiam etthe macanespace and a
position of 25 the fixture. [Claim 12] The information processing apparatus according to claim 8,
wherein whenif@aivagantspRcdsexptifi1eging device managing at

5 least one of inventory information and salés
information of respective products posted on the
flier; and

a presenting step of combining computer-
graphics image data indicating at least one of
10 the inventory information and the sales
information of the product transmitted from the
managing device with an image of the flier in

real space and presenting the combined image.

15 .[Claim 8] An information processing apparatus,
comprising:

a vacant space information obtaining unit
obtaining vacant space information of a parking
lot;

20 a vehicle information obtaining unit
obtaining a position and a direction of a car in
the parking lot;

 a vacant space determining unit determining
a vacant space existing in a traveling direction

25 of the car based on the vacant space information
obtained in the wvacant space information
obtaining unit, the position and the direction of
the car in the parking lot obtained in the

vehicle information obtaining unit, and



in the traveling direction of the car are determined in the vacant space determining unit, the image
generating unit generates the virtual space image including the vacant space object 5 which differs in
shape or color corresponding to distances from the car to the vacant spaces. [Claim 131 The
information processing apparatus according to claim 8, 10wherein the image generating unit
generates, when a distance between the vacant sp%@e existing in the traveling direction of the car
determined in the determining unit and the car is more than or equal to a predetermined distance, a

virtual 15 spa@iﬁ%ﬁ@%kﬂ%cﬁﬂ%g B&Acdr? sPRR T EiPshject FpFEhtmyrh RAfio of vacant space
in one of predgtee%ﬁé g% nggks\s;%{\@(gjggthgﬁ;)ggg}g latand i‘%qﬁg%%pqsgigplgg?e one block, and

generates, when Istance is less than the 20 predetermined distance, a virtual space image which
includes a vacapbspage ohjest representiiag thewaeant space existing in the traveling direction of the
car determined in the determining unit and indicates the position of 25 the vacant space. [Claim 14]

An information proce3&ing BpSatattis EoRDhdiAG alAdant $faceRbMidiof obtaining unit

5 wvirtual space image in the parking lot which
includes a vacant space object indicating the
vacant space determined in the vacant space
determining unit and indicates a position of the
vacant gpace; and

10 a transgmitting unit transmitting the virtual
space image generated in the image generating

unit to the car.

[Claim 9] The information processing apparatus

15 according to claim 8, further comprising a route
determining unit determining a route from the car
to the vacant space based on the vacant space
determined in the vaéant gspace determining unit,
th@ position and the direction of the car in the

20 parking lot obtained in the vehicle information
obtaining unit, and the information related to
the position information of respective vacant
spaces of the parking lot map stored in the
storage device,

25 wherein the image generating unit generates
the virtual space image further including a
guidance object indicating the route determined

in the route determining unit.



101 obtaining vacant space information of a parking lot; a vehicle information obtaining unit
obtaining a position and a direction of a car in 5 the parking lot; a vacant space determining unit
determining a vacant space existing in a traveling direction of the car based on the vacant space
information obtained in the vacant space information 10 obtaining unit, the position and the direction of
the car in the parking lot obtained in the vehicle inféffnation obtaining unit, and information related to
position information of respective vacant spaces of a parking lot map 15 stored in a storage device;

and a transmittfag it trafsiting fo the QT FdcAMEpRELHSER it afmPRe Yadkht space
determined in th% qgﬁlgks?ag%d%tﬁgqimng unit and position information representing a position 20 of

ac ‘.. . . .
the vacant space.ﬁ aim 15] A system comprising an information processing apparatus and a car,
wherein the informatipRegrecessingappasatusy 23, corpfisas s p Ac@eard spaceiimfgrmation obtaining
unit obtaining vacant space information of a parking lot; a vehicle information obtaining unit

in the traveling direction of the car are

5 deterwmined in the vacant space determining unit,
the route determining unit determines a route
from the car to the vacant space which is closest

to the car out of the plural vacant spaces.

10 {Claim 11] The information processing apparatus
according to c¢laim 8, further comprising a
fixture determining unit determining a fixture in-
the parking lot existing in the traveling
direction of the car based on the position and

15 the direction of the car in the parking lot which
are obtained in the vehicle information obtaining
unit and the parking lot map stored in the
storage device,

wherein the image generating unit generates

20 the wirtual space image which further includes a
fixture object indicating the fixture existing in
the traveling direction of the car determined in
the fixture determining unit and indicates the
position of the vacant space and a position of

25 the fixture.

[Claim 12] The information processing apparatus
according to claim 8,

wherein when plural vacant spaces existing



102 obtaining a position and a direction of a car in the parking lot;  a vacant space determining unit
determining a vacant space existing in a traveling direction 5 of the car based on the vacant space
information obtained in the vacant space information obtaining unit, the position and the direction of
the car in the parking lot obtained in the vehicle information obtaining unit, and 10 information related
to position information of respective vacant spaces 6fa parking lot map stored in a storage device;
an image generating unit generating a virtual space image in the parking lot which 15 includes a
vacant space bbjettirdi¢ating theivagarst spgcetdeddminfed frithe Y¥a&art 5ace determining unit and
indicates a po(gtion of the vacant space; and a transrgittiglg unit transmittin%}pftvirtual 20 space

image genera & HEiRETe &élne%}i%'g‘ﬁ%ﬁ?ontﬁe ER7 S5 W fe

ereﬁ?ﬁenéar%%ompnses: a
receiving unit gegeiving Ayvdrtual spacs image from thedafounation grocgssingiappatatus; 25and  a
~display control unit performing control to project the virtual space image received in the receiving unit
on a display of hecar soasite disptal/ukie vigudl spacedmageinspaatepdpgct
5 which differs in shape or coloxr corresponding to

digtanceg from the c¢ar to the vacant spaces.

[Claim 13] The information processing apparatus
according to claim 8,

190 wherein the image generating unit generates,
when a distance between the vacant space existing
in the traveling direction of the car determined
in the determining unit and the car is more than
or equal to a predetermined distance, a virtual

15 @gpace image which includes a vacant space ratio
object representing a ratio of vacant space in
one of predetermined blocks dividing the parking
lot and indicates a position of the one block,
and generates, when the distance is less than the

20 predetermined distance, a virtual space image
which includes a vacant space cbiect representing
the wvacant space existing in the traveling
direction of the car determined in the
determining unit and indicates the position of

25 the vacant space.

[Claim 14] An infeormation processing apparatus,
comprising:

a vacant gpace information obtaining unit



overlaid on a view in the parking lot from the display.  [Claim 16] A system comprising an
information 5 processing apparatus and a car,  wherein the information processing apparatus
comprises: a vacant space information obtaining unit obtaining vacant space information of a
parking 10lot;  a vehicle information obtaining unit obtaining a position and a direction of a car in the
parking lot; a vacant space determining unit deterfifhing 15 a vacant space existing in a traveling
direction of the car based on the vacant space information obtained in the vacant space information
obtaining unitoté pasitididardaie difecE®6fthd Bdran the hardhgddt obtatdedkia B 20 vehicle
information o t%iging unit, and information related to position information of respective vacant spaces
of a parking lot map stored in a storage device; and a transmitting unit transmitting to the car 25 a

vacant space object indicating-the vacant space determined inthe, yacaptigpace determining unit and
position information representing a position of the vacant space, and wherein the car comprises: 104
obtaining a position and a direction of a car in
5 the parking lot;
a vacant space determining unit determining
a vacant space existing in a traveling direction
of the car based on the vacant space information
obtained in the vacant gpace information
10 obtaining unit, the position and the direction of
the car in the parking lot obtained in the
vehicle information obtaining unit, and
information related to pesition information of
respective vacant spaces of a parking lot map
15 stored in a storage device; and
a transmitting unit transmitting toe the car
a vacant space object indicating the vacant space
determined in the vacant space determining unit
and position information representing a position

20 of the wvacant space.

[Ciladim 15] A gystem comprisgsing an information
processing apparatus and a car,
wherein the information processing apparatus
25 comprises:
a vacant space information obtaining unit
obtaining wvacant space information of a parking
lot;

a vehicle information cobtaining unit



a receiving unit receiving the vacant space object from the information processing apparatus and the
position information; an image generating unit generating a virtual space image in the parking lot in
which the vacant space object received in the receiving unit is displayed at a position indicated by the
position information received in the receiving unit; and 10a display control unit performing control to
project the virtual space image generated in the indége generating unit on a display of the car so as to
display the virtual space image in a manner overlaid on a view in the parking lot from the 15display.
[Claim 17] AnPi6@ictibR Broee$siyinidtAdd exduted B R TFdrmatiGpdcssding Bpparatus, the
information pro %ssin%rnp{efhod orqp(ising: 20a vacant space information obtaining step of obtaining
vacant space mfornmation ofna?parﬁng lot; a vehicle information obtaining step of obtaining a

position and a direction 4 a sarn 3p hesagkingleti i n.1 A yacant spage detexmining gtep of
determining a vacant space existing in a traveling direction of the car based on the vacant space
information obtainediatlie ¥arante existing in a traveling direction

5 of the car based on the vacant space information
obtained in the wvacant space information
obtaining unit, the position and the direction of
the car in the parking lot obtained in the
vehicle information obtaining unit, and

10 information related to posgition information of
respective vacant spaces of a parking lot map
stored in a storage device;

an image generating unit generating a
virtual space image in the parking lot which

15 includes a vacant space cbject indicating the
vacant space determined in the vacant space
determining unit and indicates a position of the
vacant space; and

a transmitting unit transmitting the wvirtual

20 space image generated in the image generating

unit to the car, and

wherein the car comprises:

a receiving unit receiving a virtual space
image from the information processing apparatus;

25 and

a display control unit performing control to
project the virtual space image received in the
receiving unit on a display of the car so ag to

display the virtual space image in a manner



105 space information obtaining step, the position and the direction of the car in the parking lot
obtained in the vehicle information obtaining step, and information related to position 5 information of
respective vacant spaces of a parking lot map stored in a storage device; an image generating
step of generating a virtual space image in the parking lot which includes a vacant space object
indicating the 10 vacant space determined in the va8ant space determining step and indicates a
position of the vacant space; and . atransmitting step of transmitting the virtual space image
generated in tA¥ firdgeld GEhefatig 8¥p dthé Bar. RAZIRLIBY Ak fHformafidh prd&essing method
executed by ap .iryﬁ:ﬂa ion processing apparatus, the information processing method comprising: 20a
vacant space nformation obtaining step of obtaining vacant space information of a parking lot; a
vehicle information obtaining step of obtaining a position and a direction of a car in 25 the parking lot;
a vacant space determining step of determining a vacant space existing in a traveling direction of the
car based on thé }aéant Space iAfoRTiBA BbIAMER Tithé Dacant information

5 procegsing apparatus and a car,

wherein the information processing apparatus
comprises:

a vacant space information obtaining unit
obtaining vacant space information of a parking

10 lot;

a vehicle information obtaining unit
obtaining a position and a direction of a car in
the parking lot;

a vacant gpace determining unit determining

15 a vacant space existing in a traveling direction
of the car based on the vacant space information
obtained in the vacant space information
obtaining unit, the position and the direction of
the car in the parking lot obtained in the

20 vehicle information cobtaining unit, and
informationlrelated to position information of
respective vacant spaces of a parking lot map
stored in a storage device; and

a transmitting unit transmitting to the car

25 a vacant space object indicating the vacant space
determined in the wvacant space determining unit
and position information representing a position
of the vacant space, and

wherein the car comprises:



106 space information obtaining step, the position and the direction of the car in the parking lot
obtained in the vehicle information obtaining step, and information related to position 5 information of
respective vacant spaces of a parking lot map stored in a storage device; and a transmitting step
of transmitting to the car a vacant space object indicating the vacant space determined in the vacant
space determining 10 step and position informatior ¥épresenting a position of the vacant space.
[Claim 19] A vacant space guidance method in a system comprising an information processing 15
apparatus and a car&hé& §&@ht sgage BHlidancehrethod-EopridfgY 2 © aWhcati &fdce information

obtaining step_qf obtajning by the infor 'ow essing atus yacant, e information of a
parking lot; 20%%vjeﬁi((::ljce irr]%rcalﬁnat%ﬁp%bm%?n% ste%{i of olﬁtaﬁg:]glr%gcr by t%eiﬁn ormation processing
apparatus a pgsitioncaingl pdieectian-ef aicar #nthe parking lot; a vacant space determining step of 25

determining by the information processing apparatus a vacant space existing in a traveling direction of

the car based on thed/cdnt apacedffoaiation BBtalied in ®ie WasaE df5Ee Iformation obtaining

Sprhefoggqgggéwaspace image in the parking lot in which
the vacant gpace object received in the receiving
unit is displayed at a position indicated by the
position information received in the receiving
unit; and

10 a display control unit performing control to
project the virtual space image generated in the
image generating unit on a display of the car so
as to display the virtual space image in a mannerxr

overlaid on a view in the parking lot from the

15 display.

[Claim 17] An information procesging method
executed by an information processing apparatus,
the information processing method comprising:

20 a vacant space information obtaining step of
obtaining vacant space information of a parking
lot;

a vehicle information obtaining step of
obtaining a pogition and a direction of a car in

25 the parking lot;

a vacant space determining step of
determining a vacant sgpace existing in a
traveling direction of the car based on the

vacant space information obtained in the vacant



107 direction of the car in the parking lot obtained in the vehicle information obtaining step, and
information related to position information of respective vacant spaces of a parking lot map 5 stored in
a storage device; an image generating step of generating by the information processing apparatus
a virtual space image in the parking lot which includes a vacant space object indicating the vacant
space 10 determined in the vacant space determirfif§ step and indicates a position of the vacant

space; a transmitting step of transmitting b)t/gthe information processing apparatus the virtual space
image generafstfifi thelimbge feriekatmgABistehtd Be &SP« a FéteivitigStdp st feceiving by the

car a vir.tual sg%c(ﬁ i%?b%e g%n% éhetigf(g)lrlm%t' n ﬁ[loeceé%itr%g g@pa@yés;csgqu 9@ lay 8gntrol step of
performing control 20 by the ¢ar to project the virtual space image received in the receiving step on a
display of the sar-spiasde display the vidual space image-n aimannecevesaitd DA view in the parking

lot from the display. 25
step, and information related to position
5 information of respective vacant spaces of a
parking lot map stored in a storage device;
an image generating step of generating a
virtual space image in the parking lot which
includes a vacant space object indicating the
106 vacant space determined in the wvacant space
determining step and indicates a position cof the
vacant space; and
a transmitting step of transmitting the

virtual space image generated in the image

15 generating step to the car.

[Claim 18] An information processing method
executed by an information processing apparatus,
the information processing method comprising:

20 a vacant space information obtaining step of
obtaining vacant space information of a parking
lot;

a vehicle information cbtaining step of
obtaining a position and a direction df a car in

25 the parking lot;

a vacant sgpace determining step of
determining a vacant space existing in a
traveling direction of the car based on the

vacant space information obtained in the vacant



[Claim 201 A vacant space guidance method in a system comprising an information processing
apparatus and a car, the vacant space guidance method comprising: 108 a vacant space
information obtaining step of obtaining by the information processing apparatus vacant space
information of a parking lot; a vehicle information obtaining step of 5 obtaining by the information
processing apparatus a position and a direction ofleP€ar in the parking lot;  a vacant space
determining step of determining by the information processing 10 apparatus a vacant space existing in
a traveling diré&tidfi of the karBmsbd on st ARt ispaceSikfomation ©biafrie i #e vacant space

information obtaining step,.the position and the direction of the c¢ar in the parking lot obtained 15 in the
vehicle inform%ﬂcg)in gb g’lniﬁé gt%ﬁ,scaln%qnf%rﬁtmgt%ﬁ rélated %onpo(és?}i%n Iiljn'—:i'cj)}?}r{nla Ion ((‘)Eforqéspective vacant

spaces of a pa/king lot eapistored, i aslerage device; 8 #ansmiding step:of frapsmitting by the 20
information processing apparatus to the car a vacant space object indicating the vacant space

determined inglie pacastispaderdetemaiting step ahd pesitionanfpmsstion sepresenting a position of
the vacant space; 25a receiving step of receiving by the car the vacant space object from the

information prbEé%s%ﬁBaanjz?rﬁtug End tHERSOStioN fofMERdhT aff RRsyRyeRrafing step of generating

by parking lot map stored in a storage device; and
a transmitting step of transmitting to the
car a vacant space object indicating the wvacant
space determined in the vacant space determining
10 step and position information representing a

position of the vacant space.

[Claim 19] A vacant space guidance method in a
system comprising an informaticn processing

15 apparatus and a car, the vacant space guidance
method comprising:

a vacant space information obtaining step of
obtaining by the information processing apparatus
vacant space information of a parking lot;

20 a vehicle information obtaining step of
cbtaining by the information processing apparatus
a position and a direction of a car in the
parking lot;

a vacant space determining step of

25 determining by the information processing
apparatus a vacant space existing in a traveling
direction of the car based on the vacant space
information obtained in the vacant space

information obtaining step, the position and the



109 the car a virtual space image in the parking lot in which the vacant space object received in the
receiving step is displayed at a position indicated by the position information received in 5 the
receiving step; and a display control step of performing by the car control to project the virtual
space image generated in the image generating step on a display of the car so as to display the virtual
10 space image in a manner overlaid on a view in%Aé parking lot from the display. [Claim 21] A

program causing a computer to execute: a vacant space information obtainin% 15 step of obtaining
vacant space difE@faioR Bf ®parkifg I082T  &Nelfigg ilGHatdtBobt&king Sted bR66taining a

position and a,direction of g,cat inthe parking 19t 202 vagant space leferminingsiep of determining a
vacant Space existng In aetravellng d:ILI’eCtIOI’] O?t e car based on the'vacan space information
obtained in theyaeant spacsinferapsier gbtawingsiep: thepositign2mand the dsection of the car in

the parking lot obtained in the vehicle information obtaining step, and information related to position
respective vacant spaces of a parking lot map
5 stored in a storage device;

an image generating step of generating by
the information processing apparatus a virtual .
space image in the parking lot which includes a
vacant space object indicating the vacant space

10 determined in the vacant space determining step
and indicates a position of the vacant space;

a transmitting step of transmitting by the
information processing apparatus the virtual
space image generated in the image generating

15 step to the car;
| a receiving step of receiving by the car a
virtual space image from the information
processing apparatus; and

a display control step of performing control

20 by the car to project the virtual space image
received in the receiving step on a display of
the car so as to display the virtual space image
in a manner overlaid on a view in the parking lot
from the display.

25
[Claim 20] A wvacant space guidance method in a
system comprisging an information processing
apparatus and a caxr, the vacant space guidance

method comprising:



information of respective vacant spaces of a parking lot map stored in a storage device; 110 an
image generating step of generating a virtual space image in the parking lot which includes a vacant
space object indicating the vacant space determined in the vacant space 5 determining step and
indicates a position of the vacant space; and a transmitting step of transmitting the virtual space
image generated in the image generating step to th€&ar. 10 [Claim 22] A program causing a
computer to execute: a vacant space information obtaining step of obtaining vacant space
information of a parkthgVEStRnt g RaKsi€e iitdrialicri-diainia seep ol ditaifih§ @ poSition and a
direction of a car in the parki qu%% vacantfs ace dgtelrlmining g,teg o{ 20 deterrginingg vacant space
existing in a tr%vézl%é%ﬁrelﬁion f the Carbased on 1fheovacgn% spgceslnf%ﬁnéat%ﬁ obtained in the vacant

space informafige Qhtainigstep, themesitian archthe glirgctign pkthe garip the parking lot 25 obtained
in the vehicle information obtaining
a vehicle information obtaining step of
5 obtaining by the information processing apparatus
a position and a direction of a car in the
parking lot;
a vacant space determining step of
determining by the information processing

10 apparatus a vacant space existing in a traveling
direction of the car based cn the vacant space
information obtained in the wvacant space
information obtaining step, the position and the
direction of the car in the parking lot obtained

15 in the vehicle information obtaining step, and
information related to position information of
respective vacant spaces of a parking lot map
stored in a storage device;

a transmitting step of transmitting by the

20 information processing apparatus to the car a
vacant space object indicating the vacant space
determined in the vacant space determining step
and pogition information representing a position
of the vacant gpace;

25 a receiving step of receiving by the car the
vacant space object from the information
processing apparatus and the position
information;

an image generating step of generating by



step, and information related to position information of respective vacant spaces of a parking lot map
stored in a storage device; and a transmitting step of transmitting to the 111 car a vacant space object
indicating the vacant space determined in the vacant space determining step and position information
representing a position of the vacant space. 5 [Claim 23] An image display system comprising a
position information obtaining device obtaining poéiﬁgn information of a ship, an information storage
device storing an electronic marine chart 10 including seafloor shapes and a tide table, an image

display device: AAd G/ Tm&ge providifg d&RESFovidiAg &n ihthgb 16 thRarhage dispiQ)- device,
wherein the ijage, providing davice,oblains 3 1 deptiy pelow sea levelat a position. gfghe ship based
on the position information of the ship obtained in the position information obtaining device, the tide
table, and infarmatonretadedeto elppths indicated ®pdhe electeoniwasarinéon

indicated by the position information received in

5 the receiving step; and
a display control step of performing by the

car control to project the virtual space image

generated in the image generating step on a

display of the car so as tc display the virtual

10 gpace image in a manner overlaid on a view in the

parking lot from the display.

[Claim 21] A program causing a computer to
execute: a vacant space information obtaining

15 step of obtaining vacant space information of a
parking lot;

a vehicle information obtaining step of
obtaining a position and a direction of a car in
the parkihg lot;

20 a vacant space determining step of
determining a vacant space existing in a
traveling direction of the car based on the
vacant space information obtained in the vacant
gspace information obtaining step, the position

25 and the direction of the car in the parking lot
obtained in the vehicle information cbtaining
step, and information related to posgition
information of regpective vacant spaces of a

parking lot map stored in a storage device;



20 chart, creates a virtual space image of a seafloor shape below sea level at the depth at the position
of the ship based on the position information, the depth below sea level, and seafloor topography
image data indicated on the 25 electronic marine chart, and provides the virtual space image to the
image display device, and wherein the image display device displays the virtual space image of
the seafloor shape provided by the image providiné%lgvice in a 112 manner overlaid on a view from
the image display device.  [Claim 241 The image display system according to 5claim 23,

wherein the image pfoViditgHédicE BBanS Qdrdt SFiRe sifg ackordimtb Lt Radt one of information
related to cargpiarngdréfgrnéaéigg Lelated to.numbper Rgpa&ggqgfﬁsgofﬂ&ets%\y@ﬁh 10 are stored in the
information storage device, treates a virtual space image of a seafloor shape below sea level in which
a seafloor shapea belodesea devebatdhe depils atdhe pgsition of theishiptwhege a distance from a

lowest part of the 15 ship to the seafloor shape is within a predetermined distance is emphasized and
displayed bas¥@ 6/ the dFf&re @fe SEsitR ThieYffatidn! tHé'GepPietidit séPRE&, and the electronic

marine clgart, 8%‘4;%r]9}{1i9%5ithe virtgal Zoaiggcel %rgﬂgg jio) Ehg irga%e %iﬁ@@g%evgcg. 1g%llgim 25] The
image display system accor i%g To Q&im , further comprising a direction o taining device obtaining
the direction of theant space; and

a transmitting step of transmitting the

virtual space image generated in the image

generating step to the car.

10
[Claim 22] A program causing a computer to
execute:
a vacant space information obtaining step of
obtaining vacant space information of a parking
15 lot;

a vehicle information obtaining step of
obtaining a position and a direction of a car in
the parking lot;

a vacant space determining step of

20 determining a vacant space existing in a
traveling direction of the car based on the
vacant space information obtained in the wvacant
gpace information obtaining step, the position
and the direction of the car in the parking lot

25 obtained in the vehicie information obtaining
step, and information related to position
information of respective vacant spaces of a
parking lot map stored in a storage device; and

a transmitting step of transmitting to the



25ship, wherein the image providing device determines a visual field from the image display device
based on the position information of the ship obtained in the position information 113 obtaining device
and the direction obtained in the direction obtaining device, creates a virtual space image of a seafloor
shape below sea level at the depth within the visual field based on the 5 determined visual field, the
depth below sea level, and seafloor topography irn]ajg% data indicated on the electronic marine chart,
and provides the virtual space image to the image display device, 10 [Claim 26] The image display

system accor(fifig tocldi AR urtABPOMoRSIAG & Fadar device: 2 Iufihéin YieGAabe providing
device compajesalimade Deiawyeeq eyl haged 0o g pfolRetSadndeYiee gh seafloor

topography image data indicated on the electronic marine chart, and creates, when any obstacle not
indicated onte& ep and position information representing a

position of the vacant sgpace.

[Claim 23] An image display system comprising a
position information obtaining device obtaining
position information of a ship, an information
storage device storing an electronic marine chart
10 including seafloor shapes and a tide table, an
image display device, and an image providing
device providing an image to the image display
device,
wherein the image providing device obtains a
15 depth below sea level at a position of the ship
based on the position information of the ship
obtained in the position information obtaining
device, the tide table, and information related
to depths indicated on the electronic marine
20 chart, creates a virtual space image of a
seafloor shape below sea level at the depth at
the position of the ship based on the position
information, the depth below sea level, and
seafloor topography image data indicated on the
25 electronic marine chart, and provides the virtual
space image to the image display device, and
wherein the image display device displays
the virtual space image of the seaflocor shape

provided by the image providing device in a



electronic marine chart is detected below sea level, a virtual space image of the seafloor 20 shape
below sea level including the obstacle, and provides the virtual space image to the image display
device. [Claim 27] The image display system according to 25 claim 23, further comprising a
detecting device detecting a posture of the ship, wherein the image providing device performs
coordinate conversion so that a sea level of the créated virtual space image of the seafloor shape 114
becomes horizontal with a sea |level of the view from the image display device based on the posture of

the ship detectéd* i te FXECHRG 4EVICE? afid BroFitied hetomitited TRSSe 16 HiES fage display
device. [CIair‘a@@]jf‘I;}Ee image display system according to claim 23, further comprising a receiving
device receiving information, 10wherein the receiving device receives information of other ships in a
sea area where the ship is present from a marine traffic center, wherein the image providing device
creates a virtual space image including the information of 15 other ships received in the receiving
device and [Claim 24] The image display system according to
5 claim 23,
wherein the image providing device obtains a

draft of the ship according to at least one of

information related to cargo and information

related to number of passengers of the ship which

10 are stored in the information storage device,

creates a virtual spacé image of a geafloor shape

below sea level in which a seafiocor shape below

sea level at the depth at the position of the

ship where a distance from a lowest part of the

15 ship to the seafloor shape is within a

predetermined distance is emphasized and

displayed based on the draft, the position

information, the depth below sea level, and the

electronic marine chart, and prevides the wvirtual

20 space image to the image display device.

[Claim 25] The image display system accoxrding to
claim 23, further comprising a direction
obtaining device obtaining the direction of the
25 ghip,
wherein the image providing device
determines a visual field from the image display
device based on the position information of the

ship obtained in the position information



provides the virtual space image to the image display device, and wherein the image display device
displays the virtual space image of the seafloor shape 20 provided by the image providing device and
the virtual space image including the information of other ships in a manner overlaid on a view from
the image display device. 25[Claim 29] The image_display system according to claim 23, further
comprising: a radar device; and a receiving devicelr]e%eiving information, wherein the receiving device
receives from 115 gnother Srr% an echo of raglar dciavice of the othe]g hip whigh IS obtained by the
other ship, °Rhareinthe i %%b?&/i devite coﬁﬁf)gr%g Jaﬁrllmgge $55ET on the echo of the radar

device 5 with ag image/hased g thsyeche pfithe raday device of the,qthey shipyegaivegiby the

space image of a seafloor shape below sea level
at the depth within the visual field based on the

5 determined vigual field, the depth below sesa
level, and seafloor topography image data
indicated on the electronic maxine chart, and
provides the virtual space image to the image
display device.

10
{Claim 26] The image digplay system according to
claim 23, further comprising a radar device,

wherein the image providing device compares

an image below sea level based on an echo of the

15 radar device with seafloor topography image data
indicated on the electronic marine chart, and
creates, when any cbstacle not indicated on the
electronic marine chart is detected below sea
level, a virtual space image of the seafloorx

20 shape below sea level including the obstacle, and
provides the virtual space image to the image

display device.

[Claim 27] The image display system according to
25 claim 23, further comprising a detecting device
detecting a posture of the ship, |
wherein the image providing device performs
coordinate conversion so that a sea level of the

created virtual space image of the seafloor shape



receiving device to thereby create a virtual space image including an obstacle which is detected with
the echo of the radar device and an 10 obstacle which is not detected with the echo of the radar
device and provides the created virtual space image to the image display device, and wherein the
image display device displays the virtual space image of the seafloor shape 15 provided by the image
providing device and the virtual space image inclua%‘b the obstacle which is detected with the echo of
the radar device and the abstacle which_is nat detected with the echo of the radar device, in a manner

overlaid on a 96 GRRFONTRE MREJE Aspldy deNicd. RE8im 0] &n ifdge displalR&thod in an image
display systema comprising g pasitiondnfarmation ghtaining dgyige gbtginingyposition information 25 of

a ship, an information storage dévice storing an electronic marine chart including seafloor shapes and
a tide table, ap imagerdispldy deviee saniandmage prdiding deviee providing andgmage to the image
display device, the image display 116 method comprising: a step of obtaining a depth below sea

level at a posii6 dftRe sRiB BasSaVRtAE Soditth ifBrAtLH BFthe BRiE Dbfathel T the position 5
informatign okit%igi g dg\iig% ig%,tid&et@q[l%,eand information related to depths indicated on the
i e al spa

electronic marin art, creating’a virtual space image of a seafloor shape below sea level at the depth
at the position of the ship based on the

[Claim 28] The image display system according to

¢laim 23, further comprising a receiving device

receiving information,

10 wherein the receiving device receives
information of other ships in a sea area where
the ship is present from a marine traffic center,

wherein the image providing device creates a
virtual space image including the information of

185 other ships received in the receiving device and
provides the wvirtual space image to the image
display device, and

wherein the image display device displays
the virtual space image of the seafloor shape

20 provided by the image providing device and the
virtual space image including the information of
other ships in a manner overlaid on a view from

the image display device.

25 [Claim 29] The image display system according to
claim 23, further comprising:
a radar device; and
a receiving device receiving information,

wherein the receiving device receives from



10 position information, the depth below sea level, and seafloor topography image data indicated on
the electronic marine chart, and providing the virtual space image to the image display device by the
image providing device; and 15a step of displaying the virtual space image of the seafloor shape
provided by the image providing device in a manner gverlaid on a view from the image display device
by the image display device. 20 [Claim 31] A prog}&ﬁl causing a computer to execute: a
measuring step of obtaining a depth belc()%\i sea level at a position of a ship b S%%g” 25 position

information oftRESHIS % tite thbl& and fitcrniatiod refdt Bths fdicated onan electronic marine
chart; and A geR-olgealing @ viriual spage imageni aisgalioge shapg delowiseg level at the depth

at 117 the position of the ship based on the position information, the depth below sea level calculated
in the measuring step rayndsseaflcon éopbgrapgky mage datariadicktedicrethe eteptor@emarine 5 chart,
and providing the virtual space image to an image display device. .
an image bkased on the écho of the radar device
5 with an image based on the echo of the radar
device of the other ship received by the
receiving device to thereby create a virtual
space image including an obstacle which is
detected with the echo of the radar device and an
10 obstacle which ig not detected with the echo of
the radar device and provides the created virtual
space image to the image display device, and
wherein the image display device displays
the virtual space image of the seafloor shape
15 provided by the image providing device and the
virtual space image including the obstacle which
igs detected with the echo of the radar device and
the obstacle which i1s not detected with the echo

of the radar device, in a manner overlaid on a

20 view from the image display device.

[Claim 30] 2An image display method in an image
display system comprising a position information
obtaining device obtaining position information
25 of a ship, an information storage device storing
an electronic marine chart including seafloor
shapes and a tide table, an image display device,
and an image providing device providing an image

to the image display device, the image display



10

i5

20

25

116

method comprising:

a step of obtaining a depth below sea level
at a position of the ship based on the position
information of the ship obtained in the position
information obtaining device, the tide table, and
information related to depths indicated on the
electronic marine chart, creating a virtual space
image of a seafloor shape below sea level at the
depth at the position of the ship based on the
position information, the depth below sea level,
and seafloor topography image data indicated on
the electreonic marine chart, and providing the
virtual space image to the image display device
by the image providing device; and

a step of displaying the virtual space image
of the seafloor shape provided by the image
providing device in a manner overlaid on a view
from the image display device by the image

digplay device.

[Claim 31] A program causing a computer to
execute:

a measuring step of obtaining a depth below
sea level at a position of a ship based on
position information of the ship, a tide table,
and information related to depths indicated on an
electronic marine chart; and

a step of creating a virtual space image of

a seafloor shape below sea level at the depth at



117

the position of the ship based on the position
information, the depth below sea level calculated
in the measuring step, and seafloor topography
image data indicated on the electronic marine
chart, and providing the virtual space image to

an image display device.



