DESCRIPTION INPUT DEVICE, VEHICLE ENVIRONMENT MONITORING APPARATUS, ICON
SWITCH SELECTION METHOD, AND PROGRAM 5Technical Field [000 1 ]The present invention
relates to an input device, a vehicle environment monitoring apparatus, an 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 instruction, a vehicle efvironment monitoring apparatus comprising the
input 10 device, an icon switch selection method for selecting an icon switch displayed on a screen,
and a program used with a controller controlli@%@%mé@ vice displaying information. Background
Art 15[0002]Aqavigatipn feviogrnoante s RIv sR(ERIGIENS U0V @S BrORTG AR R UEhIKION

environment monitoring apparatus monitoring the envi en g?a Qi I% perated generally by
making a selection among ﬁ%&@%&?&%&&%@h%ﬁi (‘aﬁg c?\é% é‘;}ll A Z\}Ir)emote 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 20with a selection siitigﬁsu%g.a]%ajoystick Is used to place an instruction
marker stich as a pointer displayed on the scr 57814 déSifed icon switch so as to select the icon

switch. To dojggy the usgmbasdrivwatebithenselean casefulyfacaicertamtanoamtioftimeivhile

st e et 0 Thn e e VLB AR, v

i# SVitig An instruction MArKer onto an icon Switch to
reduce the a"f%@z‘dEﬁtQBUBﬁ@icﬁﬁﬁﬂﬁﬂ@b‘cﬁﬁﬁquﬁgﬁmmevﬁatsﬂdbémﬁémmﬂﬂ]ythav@eb@en proposed

for example, Patent Literature | to 3).. 2 . o s .
( P desired instructtion, a veggcle environment monitoring apparatus comprising the input
10 device, an icon switch selection method for selecting an icon switch displayed on a
screen, and a program used with a controller controlling a display device displaying

information.

Background Art
15 [0002] A navigation device mounted on a vehicle such as an ordinary car or a
vehicle environment monitoring apparatus monitoring the environment of a vehicle is
operated generally by making a selection 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
90  with a selection switch such as a joystick is used to place an instruction marker such as
a 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 reducing the user workload, various
95  methods for assisting the user operation in moving an instruction marker onto an icon
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).



Prior Art Documents Patent Literatures [0005]Patent Literature 1: Unexamined Japanese Patent
Application KOKAI Publication No. 2004-252760; 5Patent Literature 2: Unexamined Japanese Patent
Application KOKAI Publication No. H10-240445; and Patent Literature 3: Unexamined Japanese
Patent Application KOKAI Publication No. H8-87395. 10Disclosure of Invention Problem to be Solved
by the Invention [0006]The method described in the Batent Literature 1 makes 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 PIptenAIr_titsrature 2 moves the instruction marker onto an
icon switch when the instruction marker is located‘in aor%lé]ilgﬁtlsncluding the icon switch on the screen.
The method described in the Patent Literaturg 3 caleulatgs.dbe distance between each icon switch and
the instruction marker on the screen and moves the 20 instruction marker to the nearest icon switch.
[0008]Howevanamsthe alravatmetiodss Wherethmiise T ipescte pasitiotphidnstnuCicimarker on any
one of the icon switches on the screen, the user has to be aware of the position of the instruction
marker even iRublcpegioNbefiéel? #6h; switches on the screen. [0009]The present invention is

invented in view of the ac)pove ircumstances and.a 25 first exemplar oﬁ'e 1 of resent invention is
to provide an input device 151 Aé%ﬁfﬁt%rﬁ?gﬁﬁﬁeéa elgﬁ%e% fSitic i%tr%}%n%lpg J%?%‘%‘Fn%@%%ﬁeom second

exemplary objsghof, the RIESeN-KNRRkoR,$ to provide an easily

Patent Literature 3: Unexamined Japanese Patent Application KOKAI

Publication No. H8-87395.

10 Disclosure of Invention
Problem to be Solved by the Invention
[0006] The method described in the Patent Literature 1 makes 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



3 operable vehicle environment monitoring apparatus. [0011]A third eX(_-:'mpIary quec_t of the present
invention is to provide an icon switch selection method for easily selecting a dgswed icon switch in a
short time. [0012[A fourth exemplary object of the present invention is to prov[de a program 5tp be
executed by a controller controlling a display screen for easily selecting a de_swed icon switch in a short
time. Means for Solving the Problem [0013]The input#evice according to a first gxemplary aspect of
the present invention is an input device for entering instructions into a gi_ven device, characterlz_ed
10by comprishmred)kéisplaylermammﬁl&)rdeﬁhsﬂmgr&rgimhm@oirger moving onda} sc[e(irr]l a_cccirdlrtlg t(;
input from an mal s ' [ ltiple icon switches corresponding to.the instruction
ar?d to which p{?rgq?egsingggg%%ggtlgegﬁk eﬁ%ﬁ%@n@%ﬁ bt SgPalrré_Vgrsléf)gnnlésgﬁrg f ﬁﬁ#ﬁ@r‘é@fbns d_efined by
dividing the sEPakHh &l drremgliibibrstsily sdrsdngrnirssied (27 seléchingatldcdimswitch displayed
in the region {&ri@taining the-postéarppiihepreiemeyrrdhihgRAIOR f @gﬁ@%‘?@%%%? Ifgg‘;egrfg
the icon gwit (0)\Y]| that the position of the pointer is contained in one of the mu ] X

an outpu?m%angg(%%%gg ting Og%i(égrk]%rl M %&%%%6 ?hgelsslgﬁ SWiteh éleéacct‘iﬁ S(?éfﬂﬁ’él%éléﬁ% means
(17). [0014] THOBIPEHf itha vagfibHEfay be defined according to the frequencies of use 200f the icon

switches displayed. The icon switches W@q&ig@}@y@tmq@gﬁl%the regions. [0015]The vehicle
environment f@B%t]oring f‘gg ?J;?ﬁ?ﬁe(vlg)e %gggrr(glr?ggtctpoa I?Set%?(g?nplary aspect of the present

invention is an input device for entering instructions into a given device, characterized

10 by comprising: a display means (18) 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 means (17) selecting the icon switch displayed in the region

15 containing the position of the pointer, even if the position of the pointer is not moved to
the icon switch provided that the position of the pointer is contained in one of the
multiple regions; and an output means (17) outputting a signal indicating the icon
switch selected by the selection means (17).
[0014] The sizes of the regions may be defined according to the frequencies of use

20 of the icon switches displayed. The icon switches may be displayed in parts of the
regions.
[0015] The vehicle environment monitoring apparatus ( 10) according to a second
exemplary aspect of the present invention is a vehicle environment monitoring
apparatus (10) for monitoring vehicle environment, characterized by comprising the

25 above input device and an imaging means (15) capturing images of the vehicle
environment, wherein the display means (18) displays images captured by the imaging
means (15) on the screen of the input device in a superimposed manner on the icon
switches.
[0016] The icon switch selection method according to a third exemplary aspect of

30 the present invention is an icon switch selection method for selecting one of multiple
icon switches displayed on a screen, characterized by including the following steps:
defining an invisible pointer moving on a screen according to input from an external
source; displaying multiple icon switches to which processing contents different from
each other are assigned in multiple regions defined by dividing the screen on a one-by-

35 one basis; and selecting the icon switch displayed in the region containing the position



exemplary aspect of the present invention is a vehicle environment monitoring apparatus (10) for
monitoring vehicle environment, characterized by comprising the 25above input device and an imaging
means (15) capturing images of the vehicle environment, wherein the display means (18) displays
images captured by the imaging means (15) on the screen of the input device in a superimposed
manner on the icon switches. [0016]The icon switch s&lection method according to a third exemplary
aspect of 30 the present invention is an icon switch selection method for selecting one of multiple icon
switches displafyted priacteen,iCharacterizedhiidpoiidingsthe: lalbowdng stepss:dafining an invisible
pointer moving, i & 3qel egeaifing A 4nutiiom. A sl sauee dispiving muliple joon
switches to which processing contents different from each other are assigne IR My bi&’ regibns
defined by divifiRG s Reaxy &S divnieveyimBBenedsabistegitnselecting the icon switch displayed in the
region containtig e positionrdg@hithedpaiigreyeniing aapisnehtiesinterds.apt moved to the
icon switch provided that the positign of the pointer is,contained in one of the multiple regions. The
icon switghesmr%/ae{/1 be displayed in %lgheslﬁoofWé)él ?88{50215(?%681%%% %Bé%%%@é%?cﬁ?ﬁﬁ{?é”%ourth
exemplary aspéetipfiiee presmigineditorkisieipeodafol i pwsca wertdiferiognimotiigisdisplay
device displayipaiiarmation.characarizestim exeayling:the fallondng procedures;defiping an invisible
pointer movinﬁﬂ? alrscreen a(t: ordinggigﬁi%ut rom an external source; displaying multiple icon
switches to whigH Brotedsivg €Brtdnt ENEHONE 88’&?‘?%@%@“&%‘?@}1%@ fiffe regions
defined by divigig¢Hénsergénloncgione defionktyatisdansit beseteeting theriedry switthadisplayed in the
region cpptaining:the pesiion &l e Qgigl‘ésfedef‘ﬁeﬂﬂéfr _&oc%ﬁ%n%%?ghepénoﬁiﬁgﬂso?%er.nov g to the icon
u

switch provided that the position of the pointer is contained in one tiple reglgﬁg The icon

switches may B& disapea i Pl PHAIFE §idKs MEsvee: s Ipvshtitsh DENOIS)Adeived instruction
can easily beenterecbiftreghonidintecdnuithetritosec thexameunef tipefor whichdhewserhas to

carefully Wat%a@%esﬁfﬁﬁgygﬁ ylx{r}jggsrg%lkﬂ@lreeljgc%gQS;Witches are displayed can be reduced.
Effect of the Invention
15 [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.
Brief Description of Drawings
[0019] [FIG. 1] A block diagram of a navigation device according to an
20  embodiment of the present invention;
[FIG. 2] A plane view of the display device;
[FIG. 3] A flowchart for explaining the vehicle environment monitoring

procedure executed by the controller;

[FIG. 4] An illustration showing a screen displayed while the imaging
25 device is operated;



Brief Description of Drawings [0019][FIG. I] A block diagram of a navigation device according to an
20embodiment of the present invention; [FIG. 21 A plane view of the display device; [FIG. 3] A
flowchart for explaining the vehicle environment monitoring procedure executed by the controller;
[MG. 4] An illustration showing a screen displayed while the imaging 25device is operated; 5 [FIG.
5] An illustration for explaining the icon switch selectign method; and [FIG. 6] An illustration showing a
modified embodiment of a screen displayed while the imaging device is operated. 5Best Mode for
Carrying Out the Invention [0020]An embodiment of the present invention will be described hereafter

with reference to FIGS.i 5, A nayigation device 100.is a device mounted on a vehicle such as an
ordinary car. As shown i ﬁl%b?ﬁ‘?ﬂf\g‘%g\%é%igoﬁ g \3%%31%%‘%%%)&8%&0?3 S S%ﬁ?r%é&ﬁrf as a

remote operation device Z@-oyiputtingsipfrarechekaiberfadin gnalsdidmaesulaigd,in accordance with
input from the user and a system body 10 operating based on the signals output from the remote

operation devigep2d:00Rillttheisystamdeody kOirehtetes 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 radjo signal from [
5 gnals output fro @e%trmgéefoorpfggglon% Out the Invention

[06020] An embodim_ent of the present invention will be described hereafter with

reference to FIGS. 1to 5. A navigation device 100 is a device mounted on a vehicle

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 modulatéd 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, édisplay 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 signals, and outputs them to the

- controller 17.

[0023] The information receiver 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 current 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 capable of
25 information communication with ATIS (advanced traffic information service) and other

information centers and other vehicles via an information communication terminal such

as a cell-phone.



device 20, converts the received radio signals to electric signals, and outputs them to the controller 17.
[0023]The information receiver 12 receives signals from satellites carrying the UPS 20 (global
positioning system) and outputs the current location infonation of a vehicle carrying the navigation
device 100, the current time, and so on to the controller 17. Here, the information receiver 12 may
include a VICS (vehicle information and communicatgn system) information receiver obtaining traffic
information using FM multiple broadcasting, radio beacon, or optical beacon, and/or a communication
device capable of 25 information communication with ATIS (advanced traffic information service) and
other infonnat[%%%intersrggp otheré{ehict:les via a gogfn&;[ion communication termmlal such as a

({catlo etection sensor n GS various sensors such as e .
cell-phone. 6 ]The Tocation detection sensor 13'includes various sensors such as earth magnetic

Sensors, gyro SensQls: e Vet SRERISANAIS Thelrsalion detgction.aspaei-ld detects the
guantity of change in the position as the vehicle moves and outputs information including the detected

quantity of chaagertd3tiet@onthelterniity> {0204 hetextewiadmeanieryeh s used tadennrdtiinformation
including map information, such as destination data and registered points data used for route search

and route guidaiseaativiciestisiinathseisisrird 4weatithe! hrasainphs capttplsEaidisc such as a CD

(compact disc DVD, (digital versatile disc), hard disc, or flash memory, [0026]The imaging device
15 has, for §x Or?i% , a Ip?glgi‘re c%f( f:eénrf? é?grsn%%\%les Soerg %ﬂéﬁ%@éﬁ%@%ﬁ%%ﬁ#’éﬁ%&%de mirrors and

outputs Image {RfOFMARNON CRAIES DY hcicAMEI 3stodhe dgeﬁlt{soﬂ% 14490201 kbsipfarmation storage

16 is composed of, for example, a SDRAM (synchronous dynamic random access memory) or HDD
(hard disc drive)tandidtares Vahioaspnagramsfol fautebsefincty aoute guidanebdianduvkhicie
environment monitoring 15 with the use of the above-mentioned data stored in the external memory

14. Furthermdr®, @eamietisti oAt YA elesdeesédndin s tirdsdifsr exarmbReBimation containing

operation con entered by the user.ang.history information such as information, containing vehicle
el outos. (BUDHITho HAFHEEE S5 % o o B TP S b En A i Sopiay 20 and

displays infarmatian R RisR LMt ARRFOIRE ddinis ShQWRHR G2 ditidignigydevice 18 has a

rectangular screen 18a. For example, an X-Y coordinate system having the point of origin (0, 0) at the
bottom left cotare:iss kdGec2imtefired .on the screen 18a. A position on the screen is identified by the
coordinate values ranging from the point of origin (0, 0) to the coordinates (X’"’}%X at the top right
comer. [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 example, 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 position on the screen is identified by the coordinate values ranging from the
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.



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. 7
[0030]The controller 17 is composed of a CPU (central processing unit) or the like. The controller
17executes programs stored in the information storage 16 for route search and route guidance and
outputs the results to the display device 18 and audig output device 19. 5 [0031]The remote operation
device 20 comprises, for example, a joystick and multiple push buttons including a selection button.
Operating the joystick provided to the remote operation device 20, the user can select a function of the

navigation detle 00 ongater s desiaaton s sesrshserdilons e e caniplien i the

interface 11. | The operation method of the navigation device aving the above 10

configuration will be.gegefibrg hereafeiz\Mhanthe navigatiamdemcatR issastivaiadkdhercontroller
17 executes various programs stored in the information storage 16 and obtains the current location of

the vehicle based-andleidocationdinfopmiatiorrsupplie thfrdisptie deforeridtion redeiver2. Then, the
controller 17 corrects the obtained current location bascd on, for example, information from the
location detect®ifééfsor 13. The 15 display device 18 displays the corrected current location along

with map informatjon on %%scr en 18a. Heye, for,example, multiple icon switch b: to 18b6
including arfboigg?w% ﬁvitchli i o(r()atr‘en0 ?{Srll%ng t Véc\%eahsigloem ﬁ%ﬁ%rﬁgﬁ%&% ‘a 6%%?2;?%1 or making a
selection amopgithe. pudtipledsrnwitehes kil Biihe are gispiayengpirissreanctia of the
display device 18. The icon switches 18131 to 18b6 and pointer P are displayed on 20 the screen 1Sa
of the display tlevoe & prderthiedond®dlthé ther cantyalter A nfO0BI]Hbraravi tdlaY dovitied User to
monitor the vehicle environment using the ima%ing device 15, he/she operates the joystick of the

remote operafibfPHEHEEsSoAH s tRE D STRER P tiophiceo Rt Ehd Fodh BAARA 28D The icon
switch | 80 s apuifon fortayling FONIGHNAL PR SRS SR AP AR ERR o I state, hefshe
presses dowrrthe
10 configuration will be described hereafter. When the navigation device 100 is activated,
the controller 17 executes various programs stored in the information storage 16 and
obtains the current location of the vehicle based on the location information supplied from
the information receiver 12. Then, 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 18bg 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 18bg are displayed on the screen 18a
of the display device 18. The icon switches 18b; to 18be and 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 and 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 flowchart in FIG. 3 to start monitoring the vehicle

environment.



25 selection button of the remote operation device 20. In response to that, the controller 17 executes
programs shown in the flowchart in FIG. 3 to start monitoring the vehicle environment. 8 [0034]First, in
the first Step 101, the controller 17 displays an initial screen as shown in FIG. 4 on the screen 18a of
the display device 18. As shown in FIG. 4, the initial screen is composed of a vehicle environment
image captured by the imaging device 15, an icon swich 1, and an icon switch 2. As shown in FIG. 4,
when the initial screen 5 is displayed, two regions, a region Al and a region A2 are defined on the
screen 18a. The icon switches 1 and 2 are displayed in the regions Al and A2, respectively. [0035]In
this embodiment, there is_no visible borderline to divide the screen into the regions Al and Al. For

example, the oiedlier 17ietrndbefsratinn At ¢ seueelspliatiFR P PARGIAG S e point of origin
(0, 0) to the Coﬁ{g&’}gg% Ly Xﬁl}%ﬁ‘s%réé’n%a B%Qi%”dé%@? &5%%%%“'1%{1{1?&1% anging fem the

coordinates (x1+1, 0), which has the X-coordinate value greater than the coordinates (xi, yin) by | unit,

to the coordinatgsadestein is ¥WhaIeRY e eatiterange ehtheiscieenisassigngd 1o one;ektha regions

(the regions Al and A2 in this ease). [0036]In this state, the controller 17 defines an invisible virtual
pointer P' (the 1% sirioe poitited Riddereafieyvdatdniy pdsitibnvonithid Scfeehefoihexatimlesretnthe center
of the screen. The virtual pointer P is invisible to the user; however, it moves on the screen according

to position infolhiLRbH IR FFEIANhE TS bRTATES aR ide DI tHB%Y i s fiast $38p 102, the

controlle 17 defects I So0Idales (s, 1 2108 APBIIQNALIDS VML PO defined on the screen
evi et (

18a of the display device 18 and 20 determines w er the position coordinates (X, y) are in the range
from (0, 0) to (Koy3). in athervwasisiwhatheetbe Resitign cosrdinaies @i e pRItRSR ke the region
Al. The controller 17 proceeds to Step 103 if the determination turns out to be affirmative while it

proceeds to Stegid@4f tiel determimationpigrbeowntooberriégttives [DO 883 3tépsl03, the controller 17

selects the icon switch 1 displayed in the region o )
rectangular region ranging from the point of origin (0, 0) to the coordinates (x1, ym) and

10 the region A2 as a rectangular region ranging from the coordinates (x;+1, 0), which has
the X-coordinate value greater than the coordinates (x;, yn) by 1 unit, to the coordinates
(Xm» Ym), Whereby the entire range of the screen is assigned to one of the regions (the
regions Al and A2 in this case).

[0036] In this state, the controller 17 defines an invisible virtual pointer P’ (the

15 wvirtual pointer P’ hereafter) at any position on the screen, for example, at the center of the
screen. 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 determination 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



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 9 highlighted with thick outline so that it is
immediately obvious. In this way, the user can easily identify the selected icon switch. [0039]In the
next Step 105, the controller 17 determines whether position information is received from the remote
operation device 20. The position information 5 contains information on the coordinates (X, y)
identifying a position on the screen. With the user operating the joystick provided to the remote
operation device 20, the position information is output from the 1%emote op%hsation device 20. For easier

understandingM R EISFHE Y O HRRIEh BRI T PR TR SherRtidh SR OB Ed T eceived

by the controllggsg@ jaeﬁg)qgetpe%?&ﬁg&gsg&%qﬁnates (X, y) hereatfter. If the determination 10 turns
out to be affirmative in Steép 105, in other words if the position information containing the received

coordinates (Xj(3is receivied: thecagiroie iy exasthe ditualipeirtaeRetpdiadqposition on the
screen corresponding to the received coordinates (X, y) and returns to Step 102. The procedures of
Steps 102 to liofuretiepésatetivedifivre detemaivsatismatirndoitadbe hbgatvidiin SteprrOsn 15
[0040]On the other hand, if the determination turns out to be negative in Step 105, the controller 17
proceeds to the& HBIASSHAFPAR o441 ﬁogliglﬁaﬁ%(,xﬂ?; EERHBIBE 1 PULEPSMES SR eter %ﬁlé{lselection

button pfovide{ﬂé%&é}eo%%%aﬁ%@m%?a/é%e&@oiﬁlen%mg Aanol s fetssmingian i made, for

example, by determini hera given signal output from the remote operation 20 device 20 is
received. [0042}i$thedatersiipatiepdutnsaubkodpernegativeds Hteprbbaihe eantlletidy fieturns to

Step 102 and repeats a series of procedures of Steps 102 to 106 until the determination turns out to
be affirmative fsdaptes &1 fintthisowaytpuithiothdhegemoperatirigichajoipstikandeogieived pothéer P' moves;
for example, fom (e region A110 32 (12, GR0A% 000,20 QAT PRUILLEIR, 3, Then. as he
virtual pointer BHHONES! - ¥)
10 turns out to be affirmative in Step 105, in other words if the position information
containing the received coordinates (x, y) is received, the controller 17 moves the virtual
pointer P’ to the position on the screen corresponding to the received coordinates (X, y)
and returns to Step 102.  The procedures of Steps 102 to 105 are repeated until the
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 A1 having contained the virtual pointer P’ is

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



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 virtuaJ 10 pointer]' is newly
selected. On the other hand, in the case wherein the virtual pointer P' moves from the region A2 to the
region Al, the icon switch 2 displayed in the region A2 having contained the virtual pointer P' is
deselected and the icon switch 1 displayed in the region Al containing the moved virtual pointer P is
newly selected as the virtual 5 pointer 1" moves. [0043]On the other hand, if the determination turns
out to be affirmative in Step 106, the controller 17 shifts to the next Step 107. [0044]In step 107, the

controle 17 ouputs 0 he display device 18 2 signal indaing he gon such fha s seected hen

. om
the selection Bjut on of there operation device IS presse own an artg a procedure

correspondingpta {he.IComsWiLGReithen AftsE cmplatinetherrasaduseithe centalletdkioreturns to
Step 101. [0045]In the subsequent processing, screens corresponding to the procedure in Step 107

are displayed an Haeisgreanih8a tht thewispiayt 8. Thénecleperbtmitikbecramoetelopdistiopedavice 20, the
user selects an icon switch corresponding to each process and 15 displayed on the screen 18a as
appropriate séhgsesiexedutenBgsIBPAES HEBrIREIHFAGING BRIt eSS sHRe [BB Y HEMhe can view

images captured i% .tlne imaging device 15 on the screen 18a. [0046]In order to discontinue the
. OINICT F.° MOVES, . .
operation o tHe imaging device 15, an icon switch

[0043] On the other hand, if the determination turns out to be affirmative in Step 106,
the controller 17 shifts to the next Step 107.
[0044] In step 107, the controller 17 outputs to the display device 18 a signal
indicating the icon switch that is selected when the selection button of the remote

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 corrésponding 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 display 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



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 display 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 s¢reen 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. Theref{)re, thlguyﬂsler can eaﬁg% sele%a desired icon switch.in a short 11.time. FLJhrthermore, in

. me. TIOTE, 111. wa .uSer can enter a desired ruction without yat
this way, the user can enfer a desire mé’t’ruc [o]g] WI%HOU wa cqnmg tlﬁe screen care uWy For i§ Iarge

amount of timg, Thereforerthe werdnad ahthgiusemncan hadediced dQAdRIFIrthermnaig. dnthis

embodiment, no visible instruction marker such as a 5 pointer is displayed on the screen 18a of the
display devicebd Btfede. the imaging device 15 is operated. The visibility of an image captured by the
imaging device 15 and displayed on the screen 18a is not obstructed, whereby the visibility of a
display objectl8fé8iayedBrtbsEnssre Bntidsimproddientirrarsr@stre iy sekBolF 688 operated
based on the virtual Ps%rgt?r even %hlle theu\{ggwg envir nrgent is onl.ilor%d.. In this way, the 10 user

. 0InLEL . aved on SCrecn a, vice 18 whi € 1mmagin .
can monitor tA8 VehidIE &niAonment without any strange feeling and wi R the Same operability as

navigation in which a visible pointelysiHssefonapealingdns deviss . Ja/alinthis embodiment, the
remote operation device 20 outputs information including the coordinates (x, y) of the virtual pointer P'.
However, the demajedopataticreeeViea 20bisohgtueasttjetbe-dhe tbto sitdlggn hedtpidigobgdtto output
signals including 15 information for increasing/decreasing the coordinates of the current position of the
virtual pointerd®playedieh thecsseenvist P Yt oot Hifisie0sub arstyicbefuiHate apsrals b virtual

pointer P’ beln% CHécreas d/decreased, the %ﬂrtb‘%}lj&%mter P successweijtg na[ov S &Qstvr‘}g zﬁjreen 18a of

. egriual pointer even while enpvironment 1S m red, e .
the display deVicé“18 i aleordance Wl}%h instructions from the user. Then, theicon switch in the region

containing e, Rosition afithandiurl ROIIEF Rnisn2Q ARIGEIRS W-seauRRsSs: IAASPIRWtheraore, the

remote operation device 20 of this embodiment comprises a
operability as navigation in which a visible pointer is used for operating the device.

[0049] In this embodiment, the remote operation device 20 outputs information
including the coordinates (x, y) of the virtual pointer P’. However, 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 and Y-coordinate value of the
virtual pointer P’ being increased/decreased, the virtual pointer P’ successively moves on
the screen 18a 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



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 12 [0051]Furthermore, in this embadiment, the remote operation device 20 and
system body 10 communicate by means of wireless signals (for example, infrared light). However,the
remote operation device 20 and system body 10 are not restricted thereto and can electrically be
connected by a cable and communicate via the cable. This is a 5 kind of wired remofie controller

excluding toudibamel typE BSERAiGAHE B B e R enns & SRR YR AMBACH & S creen 18a
of the display feyich 1aisAdscniaduo degions.sathal g edigns aigaelinedgn the screen 18a

as shown in F . However, as shown in FIG. 6, it is possible to divide the screen'18a into three or

more regions R isplay ican ewitehesd de i the desprstivedegians nAlsesil sucthadd case, the
icon switch displayed in the region containing the position of the virtual pointer P' is selected at any
time; the user aErc@asitytseiéot = desiesttiton svwhtheandovonsd cpie rthy/ththeabimouhlisfitite for which
the user watches the screen carefully can be reduced. [0053]Furthermare, the size of a region in which

an icon switthE B ITATA T b Eo st SHAHBRRACLEh AF 1O BT REBLRNGS Bise and/or importance
of the disp'aygggi%n Wi {Da0iR e 2d1BAUERLY URedeican Atis MaIe casibesalgeted further

reducing the ion load of the user. In such a case, for example, the controller 17 takes the

statistics of freguepemef Maerefisanswiches raties tbastidhs ntormations sieragevata and changes
the sizes of icon switches based on the statistics. For example, 20 if two icon switches are used with a
frequency ratiblof 3;3, eeveontraslighovn orddtedthia yegieibicirpwhidle theswesicbrisiziretfisptayed with a
size ratio of 7:3. [0054]Furthe§i{'{ﬁigre. a resistance force can be applied to the joxstic.k of the operation

device when é“&fﬁé?éfﬂ%?ﬁ‘ii LY S L RIEHERES h (s R RSP BSO8Ry L BhTHR dhat a
different 199 SALIRRISTIRS &%ﬁﬁ%ﬁ%ﬁ%ﬁ?@%ﬁ&t HSRIRS 234000 Wite R it higher

accuracy. Here, a technique for ap rce to the'joystick of the remote operation
device 20 is dpsgrierd:ia deltail ok exanlesdn Ratgntliiesaterieed iddnexaatinad, Japanese Patent

Application KOKAI Publication No.
consequently, the amount of time for which the user watches the screen carefully can be
reduced.
[0053] Furthermore, the size of a region in which an icon switch is displayed can be
15 determined according to the frequency of use and/or importance of the displayed icon
switch. In this way, a 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
regions 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 seleéted. 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.



13 2004-252760). More specifically, when the virtual pointer P' has moved from a region to which the
currently selected icon switch belongs to another region in which a desired icon switch is displayed, a
force (resistance force) to return the joystick of the remote operation device 20 tilted by the user to the
neutral position is applied. In this 5 operating the joystick according to the resistance force, the user
can easily move the virtual pointer to the region contgining a desired icon switch and simply select the
desired icon switch. Alternatively, the user can continue to tilt the joystick against the resistance force
So as to move the virtual pointer to another region. [0055]Furthermore, in this embodiment, the virtual
pointer P' is used. However, it 10 is possible that no virtual f)ointer IS ?gfinedganfg the controller

determines the Wotai4ls of L 5SRR-MC y%ﬁiﬁﬁ“&%‘ﬁﬁ’fﬁﬁg R TidibEBIRET ILBIhISFS and

selects the icop gwitghyin %HSJ%%‘%QI&%E%BW%& RBIQN QN ADE SSESTh GRUSSACDEIRG JP the

recognized coordinate values. [0056]|Furthermore, the icon switch selection method and input device
described in 1dhissembrdimaniare ssitablesRahoalpies) ehielenehyioRmeimMmenianng apparatuses
but also for environment monitoring apparatuses used with other mobile means. Furthermore, besides
environment mpeitong appatatiisesh ks iaee tal e sgittibledeitiselscivticst icbntBwitaties displayed on
a rear monitor and an in-vehicle camera display screen. 20 [0057]In some cases, the icon switch

: ehicl [
selection metBEAMEIMSIP WAL ASIBREifoE TR BRESENE i HTRSh BRI B VY $dPSelecting an
con switch dIspiaue 0 AN a9IER03 I e SRMISS:of JRNIANAYARIR D SUEH A>RiBG BRI (B ntering 2

destination an conditions for route search and a screen displaying a map and the current

location for rousenguidamncesdseain Sychheasesatheousancanieasdysetest adesitte iegnaseitch and,
25 consequently, the amount of time for which the user watches the screen carefully can be reduced.
Furthermore, fleterioratiominvwhévigibilypoftestrepntiiedgian instruction marker such as an icon
displayed on the screen can be avoided, 14 [0058]The present application is based on Japanese

Patent ApplicatidiNo. 2bBaSEEYS7Hif8H SHIASIRMLIPLBETHBORBIENNich 1S spBEHESoH, scope of
claims and,grawings ar¢ entirely, NFRrRRLAted herein iy d&iesansR A ndusiHal ApplicaRili

* of a position at which an intrinsically visible pointer is displayed and selects the icon
switch in the region containing the position on the screen corresponding to the recognized
coordinate values. |
[0056] Furthermore, the icon switch selection method and input device described in

15 this embodiment are suitable not only for vehicle environment monitoring apparatuses but
also for environment monitoring apparatuses used with other mobile means.

Furthermore, besides environment monitoring apparatuses, they are 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.



[0059]The input device according to the present invention is suitable for various input devices.
Description of Reference Numerals 10 [0060] Ito 3 ... icon switch 10 ... system body 11 ... interface 12
., information receiver 1513 ... location detection sensor 14 ... external memory 15 ... imaging device
(imaging means) 16 ... information storage 17 ... controller (selection means, processing means,
control means) 2018 ... display device (display meang) 18a . screen 18b ... icon switch 19audio output
device 20 ... remote operation device

[0058] The present application is based on Japanese Patent Application No.

2008-300197 filed on November 25, 2008, of which the specification, scope of claims,

and drawings are entirely incorporated 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]

1to 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 means, processing means, control means)
20 18 ... display device (display means)

18a ... screen

18b ... icon switch

19 ... audio output device

20 ... remote operation device -
25 100 ... navigation device

Al, A2 ... region

P ... pointer



25100 ... navigation device Al, A2 ... region Ppointer P'... virtual pointer MCS LLP 16 CLAIMS 1. An
input device for entering instructions into a given device, characterized by comprising:  a display
means (18) defining an invisible virtual 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 payts of multiple regions defined by dividing the
screen on a oneby-one basis for each of the multiple regions; a selection means (17) selecting the
icon switch displayed in the region containing 10the position of the pointer; even if the position of the
pointer is not moved to the icon switch provided that the position of the pointer is contained in one of
the multiple regionéj; and’ létbz?lo%%ggﬁﬁg means (17) capable of starting a process of outputting
information containing a processing content assigned to the icon switch selected by the selection
15means (17) to the given device even if the pointer does not overlap with the icon switch,



wherein the entire area of the screen is assigned to any one of the multiple regions. 2. The input
device according to Claim 1, characterized in that the sizes of the region%%rg ?Jined according to
the frequencies of use of the icon switches displayed. 203.A vehicle environmen*’ monitoring apparatus
(10) for monitoring vehicle environment, characterized by comprising: the input device according to
C_Iaim I; and an imaging means (15) capturing imagé&s of the vehicle environment, wherein the
dlsplay_means (18) displays images captured by the imaging means (15) on the 25screen of the input
device in a superimposed manner on the icon sWitehB4S 4.An icon switch selection method for

selecting one of muitple on wiches cjsplaved an A SHERN ROREClsrESd LY diskiiag the folowing

. - . mput !
steps: deflnmg an .In.VISI.b?éD\_/II’ ual pointer moving on a screen according to input from an external
source; 30displayingiriugdtiple icon switches to which processing contents different from each other are

assigned in parts oh WyUBle [RgionS anA Sne b ons hasis ar sach ofle muliplaregions, e

multiple_ regio_ns belndj 'flne iding the screen such that'the MCSLLP 17 entire area of the
screen is assigneditg anyosdiohta wikiphs segienand displaying Tetieln with disslayed in the

region containing, (e RR3THOMOL I RelBer RMEWLIPROSeR O LG RAIRIBL I8 gt RovRd to the icon
switch prowcfedr Rat t e‘%osm_on of the pointer is contained in one of the multiple regions; and
other are assigned in parts of multiple regions defined by dividing the screen on a one-
by-one basis for each of the multiple regions;
a selection means (17) selecting the icon switch displayed in the region containing
10 the position of the pointer, even if the position of the pointer is not moved to the icon
switch provided that the position of the pointer is contained in one of the multiple
regions; and
a processing means (17) capable of starting a process of outputting information
containing a processing content assigned to the icon switch selected by the selection
15  means (17) to the given device even if the pointer does not overlap with the icon switch,
wherein
the entire area of the screen is assigned to any one of the multiple regions.
2. The input device according to Claim 1, characterized in that the sizes of the
regions are defined according to the frequencies of use of the icon switches displayed.
20 3. A vehicle environment monitoring apparatus (10) for monitoring vehicle
environment, characterized by comprising:
the input device according to Claim 1; and
an imaging means (15) capturing images of the vehicle environment, wherein
the display means (18) displays images captured by the imaging means (15) on the
95  screen of the input device in a superimposed manner on the icon switches.
4. An icon switch selection method for selecting one of multiple icon switches
displayed on a screen, characterized by including the following steps:
defining an invisible virtual pointer moving on a screen according to input from an
external source;
30 displaying multiple icon switches to which processing contents different from each
other are assigned in parts of multiple regions on a one-by-one basis for each of the

multiple regions, the multiple regions being defined by dividing the screen such that the



outputting information containing a processing content assigned to the selected icon switch to a given
device even if die pointer does not overlap with the icon switch.  5.A programdiaai alows a controller
controlling a display device displaying information, characterized by executing the following
procedures: defining an invisible virtual pointer moving on a screen according to input from an
10external source; displaying multiple icon switches to which processing contents different from each
other are assigned in part of multiple regions on a one-by-one basis for each of the multiple regions
the multiple ¢agionscbeifithelefirred bwsﬁigdﬁdeW@S@F@é?ggﬁcﬁlﬂlﬁéﬁlﬁt@éﬁﬁﬁé area of the screen is ,

assigned o any one. of 1, IHIPIS 5G1ORS; 1 38eCHBALL 6<on aHtel displavedinih region

containing the position didie pointer, even It the position of the pointer is not moved to the icon switch

provided thajdhecpasitioifoheptimer iheontaikeis irbme it Hiumtle aBREC WA MBLtputting
information %t?“ta'r}(;t‘o%%t@{ﬁéggﬁt?& ronientassignad Lo themelgptedkicensswiteh to a given device

. £ POS . !
even if the pomPer oes not overlap with the icon switch. 20
5 outputting information containing a processing content assigned to the selected

icon switch to a given device even if the pointer does not overlap with the icon switch.

5. A program that allows a controller controlling a display device displaying
information, characterized by executing the following procedures:

defining an invisible virtual pointer moving on a screen according to input from an

10  external source;

displaying multiple icon switches to which processing contents different from each
other are assigned in part of multiple regions on a one-by-one basis for each of the
multiple regions, the multiple regions being defined by dividing the screen such that the
entire area of the screen is assigned to any one of the multiple regions;

15 selecting the icon switch displayed in the region containing the position of the
pointer, even if the position of the pointer is not moved to the icon switch provided that
the position of the pointer is contained in one of the multiple regions; and

outputting information containing a processing content assigned to the selected

icon switch to a given device even if the pointer does not overlap with the icon switch.

20



