"1117111111111111111111111 *159 59* DESCRI PTI ON | NPUT DEVI CE, APPARATUS FOR
MONI TORI NG AREA AROUND VEHI CLE, METHOD FOR SELECTI NG AND
PROGRAM 5Techni cal Field [0001] The present invention mgmmmmmmm%mmk i nput
devi ce, a vehicle environnment nonitoringl apparatus, an 1cgn swtch

sel ection nethod, and a program Particularly, the—presenfﬁﬁ%venrron—
relates to an input device for selecting an icon switch to enter a desired
i nstruction, a vehicle environment nonitoring apparatus conprising the

i nput device, an 10 icon sw tch selRESCRiPTI®MNod for selecting an icon
switch di splayed on a screen, and a programused with a controller

control | i ng INPUTSPE®YCHEAPRPARA T[S BORIJONITORING AREABAR OFMNID MERIGLH, 0002] A
navi gati on device nounted on a vehicle such as an ordinary car or a vehicle
15 envi ronment nMONMBTHOR FQRSEREAGTINGITCON SWITChHE AND PROGRAM of a vehicle
I s operated generally by making a selection anmong nmultiple icon swtches

di spl ayed on a screen via a renote operation device such as a renote
controller or a touch panel. [0003]1In sonme of the above kind of devices, a
renote operation device provided w ThhaicgeFetd i on switch such as a joystick
Is used to place an instruction marker such as a 20 pointer displayed on
the screen@olp deghé prbsétPivenribh £dlatéPtoam ihputdelicsta tdhelé edroaieheh. To do
so, the user has to watch the screen carefully for a certain anmount of tine

whi | e oper glohfiBrifd 8ppdRitiss 8n icon switch selection method, and a program.  Particularly, the
present invention relates to an input device for selecting an icon switch to enter a desired
instrucfioh, a vehicle environment monitoring apparatus comprising the input device, an
10 icon switch selection method for selecting an icon switcﬁ displayed on a screen, and a

program used with a controller controlling a display device displaying information.

Background Art
[0002] A navigation device mounted on a vehicle such as an ordinary car or a vehicle
15 environment monitoring apparatus monitoring the environment of a vehicle is operated
generally by making a selectioln among multiple icon switches displayed on a screen via a
remote operation device such as a remote controller or a touch panel.
[0003] In some of the above kind of devices, a remote operation device provided
with a selectiqn switch such as a joystick is used to place an instruction marker such as a
20 pointer displayed on the screen on a desired icon switch so as to select the icon switch.
To do so, the user has to watch the screen carefully for a certain amount of time while
operating the device. |
[0004] Then, recently, from the viewpoint of redu'cin.g the user workload, various
methods for assisting the user operation in moving an instruction marker onto an icon
25 switch to reduce the amount of time for which _the user has to watch the screen carefully

have been proposed (for example, Patent Literature 1 to 3).
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'[0004] Then, recently, fromthe viewpoint of reducing the user worKkl oad,
vari ous nmet hods for assisting the user operation in noving an instruction
mar ker onto an icon 25 switch to reduce the amount of tine for which the
user has to watch the screen carefully have been proposed (for exanple,
Patent Literature 1 to 3). 11111111111111111111111111111111111111 *G00002*
2 Prior Art Docunents Patent Literatures [0005]Patent Literature 1:
Unexam ned Japanese Patent Application KOKAI Publication No. 2004-252760;
SPatent Literature 2: Unexani ned PaprAedodiateatst Application KOKAI
Publ i cation No. H10-240445; and Patent Literature 3: Unexam ned
Japanese Patent Application KOKAl Pafeht CadratmresNo. H8- 87395. 10Di scl osure of
I nvention Problemto be Solved by the Invention [0006] The nethod descri bed
i n the Pat gunsli t ePateht Eitetatumkle $deRamined Japneseslatery Appéication KOKAI
Publication No. 2004-252760;
5 Patent Literature 2: Unexamined Japanese Patent Application KOKALI
Publication No. H10-240445; and
Patent Literature 3: Unexamined Japanese Patent Application KOKAI

Publication No. H8-87395.

10 B | Disclosufe of Invention
Probfem to be Solved by the Invention
[0006] The method described in the Patent Literature 1 mékes the user operating the
remote operation means feel a resistance force according to an icon switch corresponding
to the position of the instruction marker when the user moves the instruction marker to a
15 desired icon switch.
[0007] The method described in the Patent Literature 2 moves the instruction marker
onto an icon switch when the instruction marker is located in a region including the icon
switch on the screen. The method described in the Patent Literature 3 calculates the
distance between each icon switch and the instruction marker on the screen and moves the
20 instruction marker to the nearest icon switch.
[0008] However, in the above methods, when the user tries to position the instruction
marker on any one of the icon switches on the screen, the user has to be aware of the
position of the instruction marker even in the region between icon switches on the screen.
[0009] The present invention is invented in view of the above circumstances and a |
25 ﬁrst exemplary object of the present invention is to provide an input device for easily
entering a desired instruction in a short time.

[0010] A second exemplary object of the present invention is to provide an easily



‘rendte operation neans feel a resistance force according to an icon swtch
corresponding to the position of the instruction marker when the user noves
the instruction marker to a 15 desired icon switch. [0007] The net-hod
described in the Patent Literature 2 novés the instruction marker onto an
icon switch when the instruction marker is located in a region including
the icon switch on the screen. The method described in the Patent
Literature 3 cal cul ates the di stance between each icon switch and the

i nstruct i onperablkechigle enmizorwensamonitotingepparatube 20 i nstruction marker to the
nearest icon switch. [0008] However, in the above nethods, when the user
tries to podlitljon #hthirdresemplaty cjectwf kerpresenaimyentiva isto plogideanncaviwitthes on
the screen, the user has to be aware of the position of the instruction

mar ker evenselectionheethedyfor radibt seketing g desiedii¢arhawtabnn alsbors tmeen. [ 0009] The
present invention is invented in view of the above circunstances and a 25
first exem®ERZY objreburtbexérthplapr eyentof theveedentinverstidnds fr provde agmogramud
device for easily entering a desired instruction in a short tine. [0010] A
second exebpkmecytedljyectonablléhmnpoimgritdispiamestréanrfor sasilp sgedingdedaitedashl y 3
oper abl e vehicle environnment nonitoring apparatus. [0011]A third exenplary
obj ect of sWwaclpimessholt timeention is to provide an icon switch selection

met hod for easily selecting a desired icon switch in a short tinme. [0012] A
fourth exenplary object of the present invention is to provide a programto
5 be executed by a controller controlling a display screen for easily
selecting a desired icon sw t Cieafis fr Sbivirdg the Peoblem :

[0013] The input device according to a first exemplary aspect of the present

10 invention is an input device for entering instructions into a given device, comprising a
display means defining an invisible pointer moving on.a screen according to input from
an external source and displaying multiple icon switches corresponding to the instructions
and to >which processing contents different from each other are assigned in multiple
regions defined by dividing the screen on a one-by-one basis; a selection meaﬁs selecting

15 the icon switch displayed in the region containing the position of the pointer; and an
butput means outputting a signal indicating the icon switch.selected by the selection
means.
[0014] The sizes of the regions may be defined according to the frequencies of use of
the icon switches displayed. |

20 [0015] The vehicle environment monitoring apparatus according to a second

exemplary aspect of the present invention is a vehicle environment monitoring apparatus
for monitoring vehicle environment, comprising the abové input device and an imaging
means capturing images of the vehicle environment, wherein the display means displays
images captured by the imaging means on the screen of the input device in a

25 superimposed manner on the icon switches.
[0016] The icon switéh selection method according to a third exemplary aspect of the

present invention is an icon switch selection method for selecting one of multiple icon



Mearis for Solving the Problem [0013] The input device according to a first
exenpl ary aspect of the present 10 invention is.an. input device for
entering instructions into a given device, conprising a display neans
defining an invisible pointer noving on & screen according to input froman
external source and displaying multiple.icon switches corresponding to the
instructions and to which processing contents different fromeach other are
assigned in nultiple regions defined by dividing the screen on a one-by-one
basi s; a sskrdics displugedisn g street, iimdudibg thedollowingstups:odividirgphayaden to t he
region containing the position of the pointer; and an output neans

out put t i ngdefirei muléble ragibaatdchgohtamingare cfith¢ won switeledspdefbyng feinssitdet i on
nmeans. [0014] The sizes of the regions may be defined according to the

f requenci epoi@ifer uf theddcrdeh pddtedding positioh fomh st jinaynatle sé2ber| WiitihthéE Ipeinvehi cl e

envi ronment nonitoring apparatus according to a second exenpl ary aspect of

t he presenidenfifiiipt thefedicén orntifingltiee poswioncomie scre@medragsparglimppahatetsctedr
moni toring vehicle environment, conprising the above input device and an
i magi ng SNBadiGorCiairitatiog dndrgiestiny tht hedynwehich lcentained intheaddntifieb esgiom t he
di spl ay neans di spl ays i nmages captured by the inmaging neans on the screen
of the inp[Uo1dpvi CEhé Prograd asdopding P Sagthraxem@larp dspebieofitiiopreson irneason

[ 0016] The 1 con switch selection nmethod according to a third exenpl ary

aspect of thepBpRaeMht AW dodftoilér RtrblRE aSdMépl SN aleaidpl SangBifbrathtibar
selecting one of nultiple icon 4 swtches displayed on a screen, including

the fol | owigekesiitebiss folbwirfhl precddifesSEikREfE the seiebh bEthedispiay! Rviced aefnecach
contai ning one of the icon switches; defining an invisible pointer on the

screen; dehREHIOLRAS! disMByihphR dHRAsWadh 9N eddhe FHEd BERipUSicpbnk; R IRMIgHNET ;
identifying the region contarning the position on the screen correspondi ng

to the dgf gRigsle poR@tiohi tROsdr&nY MR di8Play a8 c8 ReRetingBositith infithativh be khe
contained in the identified region.
screen using the pointer; identifying one of the multiple regions that corresponds to the

detected position information; and selecting the icon switch contained in the identified

region.

15 ‘ Effect of the Invention
[0018] A desired instruction can easily be entered in a short time. Furthermore, the
amount of time for which the user has to carefully watch the screen on which multiple

icon switches are displayed can be reduced.

20 ' ' Brief Description of Drawings
| [0019] | [FIG. 1] A block diagrarri ofa navigation device according to an embodiment
of the present invention;
[FIG. 2] A plane view of the display device;
[FIG. 3] A flowchart for explaining the vehicle environment monitoring
25 procedure executed by the controller;
[FIG. 4] An illustration showing a screen displayed while the imaging device

is operated;



'[0017] The program according to a fourth exenplary aspect of the present
invention is a programthat allows a controller controlling a display

devi ce displaying information to execute the foll ow ng procedures: dividing
the screen O the display device to defime nultiple regions; displaying an
icon switch in each of the nultiple regions; defining an 10 invisible

poi nter on the screen of the display device; detecting position information
on the screen using the pointer; identifying one of the nultiple regions

t hat corresponds t [FIGhé] detidestration bgiexplomingtherenmt sviteh saleetioremedoilapdt he
icon switch contained in the identified region. 15Effect of the Invention

[ 0018] A desi red i nBilGu6l Aonllustratiemshidwing e nedifagdeeinbadimentrod atscreene .
Furthernore, the anount of tinme for which the user has to carefully watch
t he scr eendisplaydt whilerthletimpgiegidevine swipetdtas ar e di spl ayed can be reduced.
20Bri ef Description of Draw ngs [0019][FIG 1] A block diagramof a

navi gati on devi ce according to an enbodi nent of the present invention;
[FIG 2] A plane view of the display device; [FIG 3] A

fl omcharts for expl ai ni ng t BestMbdefoe Canyingdburehd Inventidror i ng 25 procedure
executed by the controller; [FIG 4] An illustration show ng a screen

di spl ayed {@2bg t haniemegidimerd ef tleepresentipeeiondyill te describefd Fleféaften with
illustration for explaining the icon switch selection nethod; and [FIG 6]
An i || ust r sdfé¢reficestb BMGBQ1 & 5o dA niaeigaterbdeliceel ioh davise mepentedioaplvahett whi | e
the i magi ng device is operated. _

. such as an ordinary car. As shown in FIG. 1, the navigation device 100 according to this

embodiment has a remote operation device 20 outputting infrared or other radio signals
10 modulated in accordance with input from the user and a system body 10 operating based
on the signals output from the remote operation device 20.
[0021] The system body 10 includes an interface 11; an' information receiver 12, a
location detection sensor 13, an external memory 14, an imaging device 15, an
information storage 16, a controller 17, a display device 18, and an audio output device
15 19.
[0022] The interface 11 receives radio signals output from the remote operation
device 20, converts the received radio signals to electric signais, and outputs them to th;:
controller 17.
[0023] The information feceiver 12 receives signals from satellites carrying the GPS
20 (global positioning system) and outputs the current location information of a vehicle
carrying the navigation device 100, the cufr_ent time, and so on to the controller 17. Here,
the information receiver 12 may include a VICS (vehicle information and communication
system) information receiver obtaining traffic information using FM multiple
broadcasting, radio beacon, or optical beacon, and/or a communication device capéble of
25 information communication with ATIS (advanced traffic information service) and other
information centers and other vehicles via an information communicagion terminal such

as a cell-phone.



'5Best Mbde for Carrying Qut the Invention [0020] An enbodi nent of the
present invention will be described hereafter with reference to FIGS. 1 to
5. A navigation device 100 is a device nmounted on a vehicle such as an
ordinary car. As shown in FIG 1, the nawigation device 100 according to
this enbodi nent has a renote operation device 20 outputting infrared or
other radio signals 10 nodul ated in accordance with input fromthe user and
a system body 10 operating based on the signals output fromthe renote .
operation [¥2#te 20he [eatda] detectiopstrnor b dhcludds vasdusdensoansuchiegedtite 11, an
information receiver 12, a location detection sensor 13, an external
menory 14, magnétivesgnsogs, ged asdrs, andrvehicfeapret sensorst ofbglecdtén detestingr ol | er

17, a display device 18, and an audi o output device 15 19. [0022] The

i nterface $hsoelBedotass thaduantgty gfiehangeint thatpositiomas the vebivkt movgsemd outprtsdevi ce
20, converts the received radio signals to electric signals, and outputs

t hem t o t hinferamtionlindudidg the[d2G28}d uentityfod chatge oo theapairvier 172 recei ves _
signals fromsatellites carrying the GPS 20 (gl obal positioning systen) and
out put s tShE0026T r enThé extatnabmemiofyot srstused toadecard o btdonciacluginggndphe

navi gati on device 100, the current tine, and so on to the controller: 17.

Her e, the  inférianieh) wich hedestivietionl@atarad tegitenetEpa@ntylde Wseed forabweisedrchr amat | on
and comruni cation systen) information receiver obtaining traffic

i nfor mat i ofouts guidarfely] NThé extb@abmhemdeabs canthe, fadikampramooptical dispsichails a
beacon, and/or a comuni cation device capable of 25 information

communi cat Cor(camphctAldcpatdDVANQRgitdl vadshiile disef, harkdisqor slastvinempryand ot her
information centers and other vehicles via an information comruni cation
term nal spuR6ps aTaelhagii@device 5 104 eXtpleps pdit ONcatieire&cirovidedongmr 13

i ncl udes various sensors such as earth nmagnetic sensors, gyro sensors, and

vehi cl e Rpeefcle @860 srord bEsile aatrbRAndougts ifAgs aifsMiatiba capluaeits thoe
guantity of change in the position as the vehicle noves and out puts

i nf or mat i oparhé&as tthegodthglederect ed quantity of change to the controller 17
5 [0025] The external nenory 14 is used to record informati-on including map
[0027] The information storage 16 is composed of, for example, a SDRAM
(synchronous dynamic random access memory) or HDD (hard disc drive) and stores
various programs for route search, route guidance, and vehicle environment monitoring

15 with the use of the above-mentioned data stored in the external memory 14.
Furthermore, the information storage 16 successively stores, for example, information
containing operation contents entered By the user and history information such as
information containing vehicle travel routes.
[0028] The display device 18 is composed of, for example, a liquid crystal display

20 and displays information supplied from the controller 17.  As shown in FIG. 2, the
display device 18 has a rectangular screen 18a. For examplé, an X-Y coordinate system
having the point of origin (0, 0) at the bottom left corner in FIG. 2 is defined on the screen .
18a. A i)osition on the screen is identified by the coordinate values ranging from thc
point of origin (0, 0) to the coordinates (xm, ym) at the top right corner.

25 [0029] Returning to FIG. 1, the audio output device 19 is composed of a speaker or

the like and produces audio output of information such as route guidance supplied from

the controller 17.



‘information, such as destination data and registered points data used for
route search and route gui dance. The external nenory 14 can be, for

exanpl e, an optical disc such as a CD (conpact disc) and DVD (digital -
versatile disc), hard disc, or flash nenbry. [0026] The i magi ng device 15
has, for exanple, a pair of cameras provided on the 10 vehicle door mirrors
or side mrrors and outputs inmage information captured by the caneras to
the controller 17. [0027] The information storage 16 is conposed of, for
exanmpl e, a[OBRAM ( Theeontotleus? thyaempiosed efridoRY desnérsb pigeesing)ung) oHbplikpar d
disc drive) and stores various prograns for route search, route guidance,
and vehi cl €heouitroblentixeeuses progiamg sigedin the infermationsforageel Gafiop vantersaardhoned
data stored in the external nmenory 14. Furthernore, the information storage
16 successandetoptesguidanse afidoutputaipd resultsid thendisplandeoes B aridrapdispeutpati on
contents entered by the user and history information such as information
cont ai ni ngdatadd I9.e travel routes. [0028] The di splay device 18 is conposed
of, for exanple, a liquid crystal display 20 and di splays infornmation

suppl i ed 5f 31} he Thatenodte eperifion devicdmomprises, Gor Xamphe agospklagndlevi ce 18
has a rectangul ar screen 18a. For exanple, an X-Y coordi nate system having
t he poi nt afultiplé gish HubtonOinchidirngesdbatibobuttaf.t Quaraterg thejdysi@k proveledief i ned
on the screen 18a. A position on the screen is identified by the coordinate
val ues r angliengmbtepeidtion [devioe 20fthonsegican §dect @)futiation fo theamviiatian devi¢ex]1 00" y. )
at the top right corner. 25 [0029] Returning to FIG 1, the audi o out put
devi ce 19 bsemarpdsanativh add Sparak esnditiorshietol th&k eordmodlept Ddiadlesingutico 1 but put  of
i nformati on such as route guidance supplied fromthe controller 17. 7

[ 0030] The puom3byol | Fhe dperhtorc@ethod o tiefnadigattbh (eded G havimpcths abovg unit) or
the like. The controller 17executes prograns stored in the information

st or age 106 corfiguiNishevitierrdeberitied hereafier. gWHanhe navigatinit gavice 1100ds s@isatetls t o
the di splay device 18 and audi o output device 19. 5 [0031] The renote
operation gR\oaRoRE 1GXBAItEEFarioud propxaiPitered dn fHeyisfonakticandormpt 16 phd push
buttons including a selection button. Operating the joystick provided to
the renot eopaRkdkd Qirdd€locaRor?6X thé Néhitle dascdann thelRratiorinferfivtive supplied fiwm

navi gati on device 100 or enter a destination and search conditions into the

control | er thbhnforRatibierdcbilv e fACErhEA, the controller 17 corrects the obtained current
location based on, for example, information from the location detection sensor 13. The
15 display device 18 displays the corrected current location along with map information on
the screen 18a. Here, for example, multiple icon switches 18b; to 18bs including an icon
'switch 18b; for monitoring the vehicle environment and a pointer P for making a
selection among the multiple icon switches 18b; to 18bs are displayed on the screen 18a
of the display device 18. The icon switches 18b; to 18bs an.d pointer P are displayed on
20 the screen 18a of the display device 18 under the control of the controller 17.
[0033] Here, in order for the user to monitor the vehicle environment using the
imaging device 15, he/she operates the joystick of the remote operation device 20 to move
the pointer P aﬁd place it on the icon switch 18b;. The icon switch 18b, is an icon for
starting monitoring the vehicle environment. Then, in this state, he/she presses down the
25 selection button of the remote operation device 20. In response to that, the controller_ 17
executes programs shown in the ﬁowchart in FIG. 3 to start monitoring the vehicle

environment.



'[0032] The operation method of the navigation device 100 havi ng the above 10
configuration will be described hereafter. Wen the navigation device 100
is activated, the controller 17 executes various prograns stored in the
information storage 16 and obtains the clirrent |ocation of the vehicle
based on the location information supplied fromthe information receiver

12. Then, the controller 17 corrects the obtained current |ocation based .
on, for exanple, information fromthe | ocation detection sensor 13. The 15
di spl ay deMi034] 18 . Birstpinaths firsh Stapok etheednizelter d A displayasen ritiali seregnwb t h nmap
information on the screen 18a. Here, for exanple, nultiple icon swtches
18b t o 18bhawrcintRiGng oarnhé sorenshtia of thekBilay davieeoli t dysishgwnhe Fliket, the
environnment and a pointer P for naking a selection anong the nmultiple icon
swi t ches 1BfitaltseredBisGoamesali ol wehade envitonmestinegn cdBaredbyttheiniging dgvictevi ce
18. The icon switches 18bl to 18b6 and pointer P are displayed on 20 the
screen 18al®fantiben diisghl 13yndl ew icoa sbdchiAde Astshews onFiol4, ohen the ioitiat scoédner 17.
- [0033] Here, in order for the user to nonitor the vehicle environnent using
t he i magisng digiliyed, W rebiohs eregipa it asl 4 fegionayl tarccdefmid bhehe eraend 8aper at i on
device 20 to nove the pointer P and place it on the icon switch 18bl. The -
i con swit ciThd & sivitches I e drerdisplaaed imthemegionsoAl agd ARcrewsitiivele.
environnment. Then, in this state, he/she presses down the 25 selection
button of {du35] enolethparnividimentdeicieaie nd@isibla borisfmese divadd thascre¢thiato the
controller 17 executes progranms shown in the flowhart in FIG 3 to start
noni t or i Ngréghéhsveehind £2 enFor xanBiy, the BnfrO0@4[7Fdefints the regitreAl iasat St ep 101,
the controller 17.displays an initial screen as shown in FIG 4 on the
screen 18arQfankiifr fighdl @M} gidg HoaethtPoirksf SHAWT0) 0) thtHs codrditdies (xfiytj) ahd screen .
i s conposed of a vehicle environnment inage captured by the inmaging device
15, an i gPthebibs M2las detadiuliGefios tarlgidy #omAbe SdtRdMates (Xt G 0)dwhishéas t he
initial screen 5 is displayed, two regions, a region Al and a region A2,

are defi ne¢gheoR chbRimed eie dater (AR thC@BrdMitbLBE Sy, baNding, & the dbGplnasd i n
the regions Al and A2, respectively. [0035]In this enbodinment, there is no

vi si bl e boygder] § Rghetbydhd btfre ke D¢ (RARrdeN iPaskiped RAINRT Y regivds Alle For

exanple, the ¢controll ér 17 defines the region Al as a rectangul ar region
rangi ng fromishes Pod A2 o (4 tgbyy (0, 0) to the coordinates (xi, ym) and 10
t he region as a rectangul ar region ranging fromthe coordi nates (x1+1,

0), which 'P(ﬁ%ﬁg he X3 8ROt NAE oIS 19HBRA &R antiliSibldhBrteA Postitard §the( X1, YM
by 1 unit, 'to the coordinates (xm yn), whereby the entire range of the

oL | B SR, e KRR s e bRl
pointer P sértegi? The virtual pointer P’ is invisible to the user; however, it moves on the screen
according to position information output from the remote operation device 20.
[0037] In the next Step 102, the controller 17 detects the coordinates (x, y) of the
position of the virtual pointer P’ defined on the screen 18a of the display device 18 and
20 determines whether the position coordinates (x, y) are in the range from (0, 0) to (X1, Ym),
in other words whether the position coordinates of the pointer P’ are in the region Al.
The controller 17 proceeds to Step 103 if the determination turns out to be affirmative
while it proceeds to Step 104 if the determinatioh turns out to be negative.
[0038] In Step 103, the controller 17 selects the icon switch 1 displayed in the region
25 Al. On the other hand; in Step 104, the controller 17 selects the icon switch 2 displayed

in the region A2. In the navigation device 100 of this embodiment, the selected icon

switch is displayed in a color different from the display color before the selection or



'15 virtual pointer P hereafter) at any position on the screen, for
exanpl e, at the center of the screen. The virtual pointer P is invisible
to the user; however, it noves on the screen according to position
information output fromthe renote operaion device 20. [0037]In the next
Step 102, the controller 17 detects the coordinates (x, y) of the position
of the virtual pointer P defined on the screen 18a of the display device
18 and 20 determ nes whet her the position coordinates (x, y) are in the
range fronhighligidgd tvith(tkick oyiling so that gtienmediatdly obvétuser Int thes was ithe wner can
coordinates of the pointer PP are in the region Al. The controller 17
proceeds t easB égentifBthiefselietied d@hesmitchat i on turns out to be affirmative while
it proceeds to Step 104 if the determi nation turns out to be negative.
[0038] I n S[®BIL03, It the nexrBtewl 05 thelcbnsrellexct Bddtdreninesomhesivartpobitidn di spl ayed in
the region 25 Al. On the other hand, in Step 104, the controller 17 selects
t he icon suifordintidnds spéiay®fomthé Fendte gpanbtidildevice 200 e Tha\posgiaibh dafodeatione 100
of this enbodinent, the selected icon switch is displayed in a col or

di fferents témamé iffoihitiph ay teotcidibatto(€ vy fensBhimcd payiticar on hebeghi.i gWithd
with thick outline so that it is imediately obvious. In this way, the user
can easi | ytHedgat dfeyating@hsplystidkgiiovidedtosthe tdfote bPE3Q¢H devide20)ehet poSitiop 105,
the controller 17 determ nes whether position information is received from
t he renot ejFoaioh ot fedin A remdé: GRedtion@eviceR0r NBbt @Bicbutdditaidisg, the
information on the coordinates (x, y) identifying a position on the screen.
Wth ' thecolsi@inaRp aifainh Antduput Gyt the keri6te vbeil@toh Bevibe2( aticeeiogEbathicon
device 20, the position information is output fromthe renote operation

devi ce 20. o5ifolRAST & tetiiliBhS tRBREd doortiliAtes @RIy hBRLRS:. | Nf B MeickRhatibh put
fromthe renote operation device 20 and received by the controller 17 is

termed tfeniREOIE He GERMALPSEStef X05,Y0 ofheF RBFdsEf thelpbsitibR ifein@dtinnat i on 10
turns out to be affirmative in Step 105, in other words if the position

i nformati o, GYRiR thé RQetvBE c658RNS kGO BEAXEE $hel contrbller 17 hE6&RI tHEHirtubne
controller 17 noves the virtual pointér P to the position on the screen

correspondp,5gdr @ (@ pBSIBLY Bf 1RORFRh RBFESHohding¥d tHRMEC RIdWobAliAResxEP) 102.
The procedures of Steps 102 to 105 are repeated until the determ nation

turns out o4 ReuNERAEEY G0N ﬁeeﬂo%resjo:rfSE Q40 X169 sreeledh@Nfinel Tt he

determ nation turns out to be negative in Step 105,
determination turns out to be negative in Step 105.

15 [0040] On the other hand, if the determination turns out to be negative in Step 105,
the controller 17 proceeds to the next Step 106.
[0041] In Step 106, the controller 17 determines whether the selection button
provided to the remote operation device 20 is pressed down. This determination is made,
for example, by determining whether a given signal output from the remote operation

20 device 20 is received.
[0042] If the determination turns out to be negative in Step 106, the controller 17
returns to Step 102 and repeats a series of procedures of Steps 102 to 106 until the
determination turns out to be affirmative in Step 106. In this way, with the user
operating the joystick, the virtual pointer P’ moves, for example, from the region Al to

25 the region A2 along an arrow Ya shown in FIG. 5. Then, as the virtual pointer P’ moves,
the icon switch 1 displayed in the region Al having contained the virtual pointer P’ is

deselected and the icon switch 2 displayed in the region A2 containing the moved virtual



"the ‘controller 17 proceeds to the next Step 106. [0041]In Step 106, the
controller 17 determ nes whether the selection button provided to the
renote operation device 20 is pressed down. This determnation is nade, for
exanpl e, by determ ning whether a givenl8ignal output fromthe renote
operation 20 device 20 is received. [0042]1f the determ nation turns out to
be negative in Step 106, the controller 17 returns to Step 102 and repeats
a series of procedures of Steps 102 to 106 until the determ nation turns
out to be péihter Raisinewly selSited 1@6thelother ped,vimihe cabe wherim the sirtvepeeiater ng t he
joystick, the virtual pointer PP noves, for exanple, fromthe region Al to
25 t he r egPbmoxd fadronle mgioarAbte tita regimnA 1 j the ilo@switch Prdisplayed in the region ual
pointer P* noves, the icon switch 1 displayed in the region A having

cont ai ned ABRédavingtcoatainedithnd ertusll poirge®’sie dessleetbdaand théigon swiicls Widisplayad in

di splayed in the region A2 containing the noved virtual 10 pointer P is
new y sel edteadgiofDa It doatairiihg thehmontd viirtudl ipeintarde inerlgisalettiad aythetvirdhal poi nt er
P' nmoves fromthe region A2 to the region Al, the icon switch 2 displayed
in the regpointeAP’ hmvesig contai ned the virtual pointer P is deselected and
the icon switch 1 displayed in the region Al containing the noved virtual
poi nter P [0033hew On el @hérdaind st tHealetirminsion Surpe bt terbeRAffimmmtivs in PGEHATHON
the other hand, if the determination turns out to be affirmative in Step
106, the cemrtcoatrbler 17 hitsith tise next Step 198xt St ep -107. [0044] I n step 107, the
controller 17 outputs to the display device 18 a signal indicating the icon
swi t ch t haf0044] sel acétesl 10t elne édnerotel ECoutputs buthe displiy delizerl8nmsignal O
operation device 20 is pressed down and starts a procedure corresponding to

the icon swidi&king H€bon abit@rthespdledtedghehthepelectisihdtontdfeheeniotol | er 17
returns to Step 101.
10 operation device 20 is pressed down and starts a procedure corresponding to the icon
switch. Then, after completing the procedure, the controller 17 returns to Step 101.
[0045] - In the subsequent processing, screens corresponding to the procedure in Step
107 are displayed on the screen 18a of the display 18. .Then, operating the remote
operation device 20, the user selects an icon switch corresponding to each process and
15 displayed on the screen 18a as appropriate so as to execute various operations of the
imaging device 15, whereby he/she can view images captured by the imaging device 15
on the screen 18a.
[0046] In order to discontinue the operation of the imaging device 15, an icon switch
assigned to discontinuation of the operation of imaging device 15 is displayed on the
20 screen 18a of the display device 18 so that the user can select that icon switch. -
[0047] As described above, in this embodiment, the screen 18a of the dispiay device
18 is divided into two regions Al and A2 and the icon .switch displayed in the region
containing the virtual pointer P’ is selected. In this way, either the icon switch 1 or the
icon switch 2 displayed on the screen 18a is selected at any time. Then, for example
25 unlike in conventional devices, the user does not have to watch the screen carefully and
perform an operation for moving an instruction marker such as a visible pointer to a

desired icon switch. Therefore, the user can easily select a desired icon switch in a short



'[0045] I n. the subsequent processing, screens corresponding to the procedure
in Step 107 are displayed on the screen 18a of the display 18. Then,
operating the renpte operation device 20, the user selects an icon switch
correspondi ng to each process and 15 di dpl ayed on the screen 18a .as
appropriate so as to execute various operations of the inmaging device 15,
wher eby he/ she can view i mages captured by the inagi ng device 15 on the
screen 18a. [0046]1n order to discontinue the operation of the imaging
devi ce 15, timea. i Eotthesmbte; kn thssway ¢k wssr cinsenderta desiaed mwtregtiontveithope watching of

i magi ng device 15 is displayed on the 20 screen 18a of the display device
18 so t hat thielsereens earefidlly fored lacge anhatnt o€ tmes wilherkforé, ahetwpkdoadaddhé beed catbove,
in this enbodi nent, the screen 18a of the display device 18 is divided into
two regi onse &lduesdd A2 and the icon switch displayed in the region
containing the virtual pointer P is selected. In this way, either the icon
switch 1 of00dBE i cBuartlsasinbed) irPthik apbaiy@dntono visiblsmseartioh8earke sseh ecd ed at
any time. Then, for exanple 25 unlike in conventional devices, the user
does not Shpaiatet ¢ digilayedtonahs soresamn] Saarfelicdibylaypdeipet § while dre impengtdevice f or
nmovi ng an instruction marker such as a visible pointer to a desired icon
swi tch. Thes a&f@emted. hdhgsasibitignofeasiiage sgiteret by thkesnapgit davire 1Svantich in a
short 11 tine. Furthernore, in this way, the user can enter a desired

i nstructi odisplay et theatiebi hgp ishet svneerdcahatby thy vigibiliey dfar displayrobjast of
time. Therefore, the workl oad of the user can be reduced.

[0048] Fur t Bigplapédeon §he stiieess iscfiposhiede nFurthemors ithd &/siefsbadyclioi is opératel daseluch
as a 5 pointer is displayed on the screen 18a of the display device 18
whil e the prawiwBudPsintd clén ivhile Bey @hede enMi®nitiest WBinkdritpredil & thisrags, the
captured by the imaging device 15 and di spl ayed on the screen 18a Is not
obst r uct@dusepgs fb)itdMBe velgtRiehikonm@ént avithoGPAm)stabpeteklinkd i wife cheamlehe
screen is inproved. Furthernore, the systembody 10 is operated based on

t he virtuabp@gbiltyess AvRALNID $hicha Wehle bRit@ Y hded ToRsPerdtigtROdévaseLd. | N
this way, the 10 user can nonitor the vehicle environment w thout any

strange feg@i0499 aneh Wid dnbdiemeRMBe0B6RWIpkiativn d6vibaR0 GablRinfofm¥irch a
visible pointer is used for operating the device. [0049]1n this enbodi nent,
the renot e RARYR theRostaMiatd (£0) Qe tiuiftudl HoRtt&rH’l OBlowever, the remote operation
device 20 is not restricted thereto and can be configured to output signals including
15 information for increasing/decreasing the coordinates of the current position of the virtual
pointer P’.  In such a case, with the X-coordinate value ;a.nd Y-coordinate value of the
virtual pointe_r P’ being increased/decreased, the virtual pointer P’ successively moves on
the screen 183 of the display device 18 in accordance with instructions from the user.
Then, the icon switch in the region containing the position of the virtual pointer P’ is
20 selected in sequence.
[0050] Furthermore, the remote operation device 20 of this embodiment 'comprises a
joystick and a selection button. However, the remote operation device 20 is not
restricted thereto and can comprise a jog dial, direction keys, a cross-shaped button, and
so on in place of a joystick. What matters is that the remote operation device 20 is
25 configured to have the capability of outputting the position information of the virtual

pointer P’ or increasing/decreasing the coordinates of the position of the virtual pointer

P’.



i ncluding the coordinates (x, y) of the virtual pointer P . However, the
renote operation device 20 is not restricted thereto and can be configured
to output signals including 15 information for increasing/ decreasing the
coordi nates of the current position of tlBe virtual pointer.P. In such a
case, with the X-coordinate value and Y-coordi nate value of the virtua
pointer P being increased/ decreased, the virtual pointer P successively
noves on the screen 18a of the display device 18 in accordance with

i nstructi o951t om Fimthermere, imMthenembdiementpthegambistoperativhdeyieg 2 and system ni ng
the position of the virtual pointer P is 20 selected in sequence.

[ 0050] Fur t bedynir egmmhmicate ytnecanp ef wireless dgnalc@oéxaoiple, ifsaredbhglt). ment
conprises a joystick and a selection button. However, the renpte operation
devi ce 20 Heweetr, thestmbtetopdratibe detioe 20 dnd systepobgdyi Heara nptigsttictdd, thefetoect i on
keys, a cross-shaped button, and so on in place of a joystick. Wiat matters
i s that thend encdetd@dlydiciconnaead gea 2blé snddwnoomiicge viadhe cabilav eThihies a
capability of outputting the position information of the virtual pointer P
or i ncr edsking/ofedredasinog dohgoll@rexdivdmzasudfpanblaypospdratoon devidekhe vi rt ual
pointer 12 [0051] Furthernore, in this enbodinment, the renote operation
devi ce 20 pud2pyst Emthatipre n dosembodiment, the sorand 8obf the dedpbrysiesicgridlis (f or
exanple, infrared light). However, the renote operation device 20 and

syst em bodyividtddn® thotregiond o thhadotrbgivas sredefin&bon tkacicen t8d dsyshbendennect ed
by a cable and communicate via the cable. This is a 5 kind of wired renote
contr ol | er FE3.c3. udiidigevie, s Bhwan & FIG/ Beitapposaiblcoto divide desscrded 082 ]t trbeomor e,
in this enbodi nent, the screen 18a of the display device 18 is divided into
tWo regi ONgosOrdettnk ahdlispRE iiehSswitclesBtd Narthe Respb@ivegegens. 1&dsam suahwn i n
FIG 5. However, as shown in FIG 6, it is possible to divide the screen

18a i nt o1(t BAsRELhe ficoM¥etch AgipRiyed ailthe degiPh BynthiGig thpdsiti@boflthe Oirfhal poihfee
respective regions. Also in such a 10 case, the icon switch displayed in

t he regi onpcaneRiciel RfalyemPask ub@RaR basilf8elélt 4 dRlre®@WoRsRitchPand,s sel ected at
any tinme; the user can easily select a desired icon switch and,

consequent kynsedit@t1¢NRE Binodht dfithiEe fop Wwhikh 1B ubdFevaSRE thibdcrdes TatefdlyScan@Rn
carefully can be reduced. [0053] Furthernore, the size of a region in which

an icon swidghRed. s di spl ayed can be 15 determ ned according to the frequency
of use and/or inportance of the displayed icon switch. In this way, a

frequently Fo&@qi | COArtBMcrd) thesit®bCa R30n!iN whidtes! 186 sWiteH ReisplSLdehBe t he
operation [oad of the user. In such a case, for exanple, the controller 17

takes thes sL@mbd GcoRfinf (PMUIRGHARY B8 Hl/dGRIBoRMIIER diSiifj@Sodmem | n
the information storage 16, and changes the sizes of icon swtches based on
the statisiffsh MR thi®%HYPA Frequently used icon switch is more easily selected, further
reducing the operation load of the user. In such a case, for example, the controller 17
takes the statistics of frequency of use of icon switches, stores them in the information
storage 16, and changes the sizes of icon switches based on the statistics. For example,
20 if two icon switches are used with a frequency ratio of 7:3, the controller 17 creates the
fegions in which the two icons are displayed with a size ratio of 7:3.
[0054] Furthermore, a resistance force can be applied to the joystick of the operation
device when a different icon switch is selected. In this way, the user can easily
recognize that a different icon switch is selected, whereby the user can select a desired
25 icon switch with higher accuracy. Here,. a technique for applying a resistance force to

" the joystick of the remote operation device 20 is described in detail, for example, in

Patent Literature 1 (Unexamined Japanese Patent Application KOKAI Publication No.



20 i'f two icon switches are used with a frequency ratio of 7:3, the
controller 17 creates the regions in which the two icons are displayed with
a size ratio of 7:3. [0054] Furthernore, a resistance force can be applied
to the joystick of the operation deviceldhen a different icon switch is
selected. In this way, the user can easily recognize that a different icon
-switch is selected, whereby the user can select a desired 25 icon switch
wi t h higher accuracy. Here, a technique for applying a resistance force to
t he j oyst i 200462527h8). r eviotespopifically, whenithei igug pointerd dos mosed framgaeregion, f or
exanple, in Patent Literature 1 (Unexam ned Japanese Patent Application
KOKAI  Publ focwhich theNorrentlB s €ded 262 3603h bélbngs teprethél regionyn whidhre ddsaedi r t ual
poi nter P* has noved froma region to which the currently selected icon
swi t ch bel mogswitch anbsphereds efiron(resistavvie dbrca) Weasiurretheijgyeticls of thehemete

di spl ayed, a force (resistance force) to return the joystick of the renote
oper ati on omratim Bideid0ttdttdly thdresen sethemoutrdl eoridioh issdpphied.i t inchisiveayappl i ed.
In this way, 5 operating the joystick according to the resistance force,

t he user Sceperatasy thy joystiek ddeerdmg toitht rqstiante fortg thdweser e aanilg onwvaihe ng a
desired icon switch and sinply select the desired icon swtch.

Al t er nat i veirtyal pdigtetitoethe esgiorcamtdimug atdesitéd itod bveit¢ghoarsitsimplyasghicntht dedised

resi stance force so as to nove the virtual pointer to another region.

[ 0055] Fur t fvenrwiteh. | Altérhatévedyrhlcsee tin canfiaue tor tiluthe jpwstiok egaifdt thesresistatce
However, it 10 is possible that no virtual pointer is defined and the
control.l er foted & d¥itoasovehige ciaaldionte® anbthar pgiont i on at whi ch an
intrinsically visible pointer is displayed and selects the icon switch in
the regi on[®3s} ai NFaghdrerd) asthid @abalimbmethecieed poitdr S pomddngHowet digit
recogni zed coordi nate val ues. [0056] Furthernore, the icon switch selection
met hod ajdisi poigsibledimine &/ ithes poinbeds détinkd ahd ki @nroldértRfdrmares tisditdoadihgten ot
only for vehicle environment nonitoring apparatuses but al so for

envi r onmenbf PNt AtvehiPRARTHAINLSRSy Weseisle Poinker ¢ Bigplayabindeciesls icon
Furt hernore, besides environnment nonitoring apparatuses, they are al so

sui tabl e f git@EiaRs f@fbonontERiRg BM fosiRS ol tEOLAYEoRRsFondaR to M et OgniAdd an
i n-vehicle camera display screen. 20 [0057]1n sonme cases, the icon swtch

sel ection pydrBRdicaAficsNput devi ce according to the present invention can be
used for selecting an icon swtch displayed on screens in the course of

vehi cl e nayj3a} i ONFudkahors 1tk 06K S9RcH lecBbh B AdIRsitidedict ascABed At her
conditions for route search and a screen displaying a nmap and the current

| ocat i ony5f af;s ERYSEmEH H28GEbLMA Oniyfos VONCIEREEionh & ntH@brif@BpRshdey bae! ect .
a desired icon swtch and, 25 conséquently, the anount of tine for which

the user walgRGSent Ponm&ltHEthiGAnE hPpdriuSRhsBE with Yufes thoblil nidags.nor e,
deterioration in the visibility of a-screen due to an instruction marker

such as athﬁf?é?m%}e? Bl?ﬁ&%dengﬂomgnﬁﬁ&ﬁ%ng%szggtuééé?{hQ§ dre also suitable for
selection of icon switches displayed on a rear monitor and an in-vehicle camera display
screen.

20 [0057] . In some cases, the icon switch selection method and input device according to
the present invention can be used for selecting an icon switch displayed on screens in the
course of vehicle navigation, such as a screen for entering a destination and other
conditions for route search and a screen displaying a map and the current location for
route guidance. Also in such cases, the user can easily select a desired icon switch and,

25 consequently, the amount of time for which the user watches the screen carefully can be
reduced. Furthermore, deterioration in the visibility of a screen due to an instruction

marker such as an icon displayed on the screen can be avoided.



14 [0058] The present application is based on Japanese Patent Application
No. 2008-300197 filed on Novenber 25, 2008, of which the specification,
scope of clainms, and drawings are entirely incorporated herein by
reference. 5lndustrial Applicability [0089] The i nput device according to
the present invention is suitable for various input devices. Description of
Ref erence Nunerals 10 [0060] 1 to 3 ... icon switch 10 ... system body 11
... interface 12 ... information receiver 1513 ... |ocation detection
sensor 14 [0058kxt eThebresentopplickBon is basedhen fapanieseiPetent Appligatign Aans)
2008-300197 filed on November 25, 2008, of which the specification, scope of claims,

and drawings are entirely incoi'porated herein by reference.

5 Industrial Applicability
[0059] The input device according to the present invention is suitable for various

input devices.

Description of Reference Numerals

10 [0060] |

1 to 3 ... icon switch

10 ... system body

11 ... interface

12 ... information receiver
15 13 ... location detection sensor

14 ... external memory

15 ... imaging device (imaging means)

16 ... information storage

17 ... controller (selection neans, processing means, control means)
20 18 ... display device (display means)

18a ... screen

18b ... icon swi.tch

19 ... audio output device

20 ... remote operation device
25 100 ... navigation devicé :

Al, A2 ... region

P ... pointer



16 ... information storage 17 ... controller (selection neans,

processi ng neans, control neans) 2018 ... display device (display neans)
18a ... screen 18b ... icon switch 19 ... audio output device 20 ... renote
operation device 25100 ... navigation dd¥ice A1, A2 ... region P ..
pointer P ... virtual pointer 16 CLAIMS 1. An input device for entering

instructions into a given device, conprising: a display neans defining an
invisible pointer noving on a screen according to input froman external
source and di Ipl.awirigalpointérpl e i con switches corresponding to the



"5 instructions and to which processing contents different from each other
are assigned in nmultiple regions defined by dividing the screen on a
one-by-one basis; a selection neans selecting the icon switch displayed in
the region containing the position of tHé pointer; and an out put
means outputting a signal indicating the icon switch selected by the 10

sel ecti on neans. 2. The input. device according to Caim1l1, wherein the
sizes of the regions are defined according to the frequencies of use of the
i con switches displayed. 3. A vehCtiAdMEnvi ronnment nonitoring apparatus
for nonitoring vehicle environnent, conprising: 15the input device

accordi ng to dd.ai mAh;inpndeeice foragianmgnesmsticmsphtora gigen deues cahptisieg:vehi cl e
envi ronnent, wherein t he di splay neans di'splays i nages captured by the
i magi ng neans odisplhg neanedfiniig drhiavisibheipoidey imoeingronsa sugearacopdsgdo igruner on
the icon sw tches. 4. An icon switch selection nmethod for selecting
one of mul fiopl & éxt@nalselice ard dikPlagingphullipkd icon swikheeenresparalingliorthe t he
foll ow ng steps: dividing the screen to define nmultiple regions each
cont ai ni rigimtactidns ahé td whith prédesdiigscontiaitd diffecenafrommack btheeapassigiead ion t he
screen; detecting position information on the screen using the pointer;

25i dent i f y mi@tiplé fegi@gidefinedby dividimgtheRereposn hione-bgsont besiscr een

correspondlng to the detected position information; and
a selection means selecting the icon sw1tch displayed in the region containing the
_position of the pointer; and
an output means outputting a signal indicating the icon switch selected by the
10 selection means.
2. . Theinput device according to Claim 1, wherein the sizes of the regions are
defined according to the frequencies of use of the icon switches aisplayed.
3. A vehicle environment monitoring apparatus for monitoring vehicle
environment, comprising:
15 the input device according to Claim 1; and
an imaging means capturing images of the vehicle environment, wherein
the display means displays images captured by the imaging means on the screen of
the input device in a superimposed manner on the icon gwitches.
4, An icon switch selection method for selecting one of multiple icon switches -
20 displayed on a screen, including the following steps:
dividing the screen to define multiple regions each containing one of the icon
swi-tches; |
defining an invisible pointer on the screen;
detecting position information on the screen using the pointer;
25 identifying the region containing the position on the screen corresponding to the
detected position information; and

selecting the icon switch contained in the identified region.



‘selecting the icon switch contained in the identified region. 17 5. A
programthat allows a controller controlling a display device displaying
information to execute the follow ng procedures: dividing the screen of the
di splay device to define nultiple regiong; displaying an icon switch in
each of the nmultiple regions; 5defining an invisible pointer on the screen
of the display device; detecting position information on the screen using
t he pointer; identifying one of the nmultiple regions that corresponds
to the detected poaipgrogmmi thitalloetiagontralivt confralting agisphey degme dsspidyirig
contained in the identified region.

information to execute the following procedures:

dividing the screen of the display device to define multiple regions;
displaying an icon switch in each of the multiple regions;
5 defining an invisible pointer on th.e-s_creen of the display device;
detecting position information on the screen using the pointer;
identifying one of the multiple regions that corresponds to the detected position
information; and

selecting the icon switch contained in the identified region.



