[ Desi gnation of Docunent] SPECI FICATION [Title of the

I nvention] | NFORVATI ON OQUTPUT APPARATUS [ Techni ca
wo-2@@327¢D001] The present invention rel ates tBCEHSG2006/000267

medi um havi ng printed thereon dot patterns and an

i nformati on output apparatus thereof. [Background Art]

[ 0002] There is known a nmap, serving as a nedium on

whi ch an identifier, such as a barcode or the like, is
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y a reading unit, 1t is registered as a destination

by, t he_car..navigation device. On a display of the car
[Tﬁ§9Fé%??o lggébce, a present |ocation, direction and

dist?gég o a destination, and the |ike are displayed

(for ﬁLIe, see JP-A- b-103498) [0003] Further,

there is suggested an,information display nethod that
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[Background Art]

[0002]

There is known a map, serving as a medium, on which an
identifier, such as a barcode or the 1like, is provided. In
a car navigation device, positional data, such as latitude or
longitude, is recorded in the identifier on the map. " Then,
if the identifier is read by a reading unit, it is registered
as a destination by the car navigation device. On a display
of the car navigation device, a present location, direction
and distance to a destination, and the like are displayed (for
example, see JP-A-6-103498)

[0003]

Further, there is suggestedan informationdisplaymethod
that stores information corresponding to the identifier on the
map in a memory of a computer or a memory card and, if the
identifier is read by a reading unit, displays the information
corresponding to the identifier on an electronic apparatus,

such as a computer or a cellular phone. For example, barcodes



such as a conputer or a cellular phone. For exanple,

barcodesare printed at tourist attractions on the map
w@e7/08¥74m barcode is read, the expl anati on onP@I/SG2006/000267

tourist destination is displayed as a video (for

exanpl e, see JP-A-2004-54465) . [Patent Docunment 1 ]

JP-A- b-103498 [ Pat ent Docunent 2 ] JP-A-2004-54465

[ Di scl osure of the Invention] [Problemthat the
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JP- A: 2004- 54465, the f ti ned fromthe

|den{%?F%?t Qo ??%%?Edif cgggb‘éﬁﬁéﬁﬁéﬁ on of facilities

or t like. That is,. jt be | le to obtain

desi Fg‘at?]?ﬁ OPARETIAE a%L tJF’E"ﬁé 4np% as roads

around the facilities or the Ilke [ 0005] The

[D%ﬁQ%ﬂFPBﬁ AhstbRehtTPRELPREd in consideration of the

above problens, and it is an object of the invention
[P¥eb}em| Fhat atheefoyenehanyisedpPusPara!l i nf or mat i on

out put thereof by defining a plurality of information

in the0%%4he region of a dot pattern printed on a

surface of a nmedium such as a map
However, in JP-A-6-103498, itmaybe impossible toenlarge

or reduce the map displayed on the display of the car navigation
device and to simply display a place to be displayed other than
the present 1location. In addition, there is a problem
flexibility is lacking.

Further, in JP-A-2004-54465, the information obtained
from the identifier is limited to the explanation of facilities
or the like. That is, it may be impossible to obtain desired
information about the map, such as roads around the facilities
or the like.

[0005]

The invention has been finalized in consideration of the
above problems, and it is an object of the invention to realize
a user-friendly medium and information output thereof by
defining a plurality of information in the same region of a
dot pattern printed on a surface of a medium, such as a map

or the like, and selectively outputting the information through



or the Iike, and selectively outputting the
i nformati on throughan imagi ng operati on of an inmagi ng
warior/03]7eans for Solving the Probleni [0006] HAE&ESG2006/000267
invention has the follow ng configurations. According
to a first aspect of the invention, an information
out put apparatus for a nedium on which dot patterns
based on predetermned rules are printed in
c n j ripting; . Lpelydes.an i magi ng unit
antﬁg§5§é dgﬁ?ﬁ%£g%¥ %gtégrﬁgégghg gﬁ% ace of the
[MBEAL U%Bas‘c‘?@%ﬁé%fgg EP&EléHgt converts a captured
I mage obt ar ned By e rmagrng unit into code val ues or
coorﬂ¢8@§? val ues indicated by the dot patterns , and
an output- unit that outputs information correspondi ng
to the code values or the £0 di pate values. The
appal BF ULTRFRC LGN BES | ARt OhEORHAY aEen FHaTERF Lo
medi um where the dot pattern obtained by patterning
t he LOOPEHHAT e 5Nf Br i F‘§p§85er?ﬁ‘rp8}é@d it ed a0
. and a multi-information region where the dot pattern
1nERFER hedn B LpATt 3R FRf Y hECE sdeedif®r patWHGEH dot patterns
superinposed and printed on the surface of the nedium
bagspgedmarrsfatieminashsulereagsopdinbee Imfammence with
When the imaging unit reads the coordinate information
pripbhng hd rdotudsst eerimdginhandl that fedmtherdotegiedserns
on the surface of the nmedium the converting unit
onrgasisr fadoromtliion ression ateedonivdr tivg codrtdithatte converts
information froma storage unit, and the output unit
a aaptputesi tthegendlotatédiny Ehet hreagindnemitthéntovagide values
unit reads
or coordinate values indicatedby the dot patterns, and an output

unit that outputs information corresponding to the code values
or the coordinate values. The apparatus has, on at least one
surface thereof, a medium where the dot pattern obtained by
patterning the coordinate information is superimposed and
printed and a multi-information region where the dot pattern
obtained by patterning the code information is superimposed
and printed on the surface of the medium, together with at least
the coordinate information. When the imaging unit reads the
coordinate information from the dot pattern in the
multi-information region on the surface of the medium, the
converting unit reads information associated with the
coordinate information from a storage unit, and the output unit
outputs the information. Further, when the imaging unit reads

the code information from the dot pattern in the



the code information fromthe dot pattern in

themul ti-information region on the surface of the
wore@0874t he converting unit reads informti onPCT/SG2006/000267

associated with the code information fromthe storage

unit, and the output unit outputs the information.

[ 0007] As such, a dot pattern that has the code
informati on and the coordinate information together is
mu@fipiﬁgQQHaEBSndQ% RBht BN theFAL EXREPLE, +YRERIGM, the
mediumis a nmap, ?on1code i nformation of a symbol™ 4n

0 e, : icture
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on,the nmap.and the synbol, a correspondi ng nap i mage
th%aﬁnggr% ?ﬁﬂ?'fron1the di spl ay devi ce. [0008]

Mor e the coordinate informati on may include XY
coorgqﬁézg and a Z coordi nate. [0009] Further, unless
the entire surface of the nediumis the i

mul t4€ iSO ndt Foh BRddisdm WAgk'ahécoepar ngtfprmation and
informati on and the code information are printed, when

the gRogALNAE edmyiosde TN I Sider Lkf REeNEegasidr dat pptxern.

coordi nates, only a predetermn ned region or a synbol
Fopop13nt fray it (tige meRd ugode # il mettiash cod@0ioformation

of a symbol on the map, the outline, an image, a motion picture,
sound information, and the like of the symbol can be output
froma display device or a speaker as the output unit. Further,
from the coordinate information on the map and the symbol, a
corresponding map image can be output from the display device.

[0008]

Moreover, the coordinate information may include XY
coordinate and a Z coordinate.

[0009]

Further, unless the entire surface of the medium is the
multi-information region where the coordinate information and
the code information are printed, when the entire surface of
the medium are represented by XY coordinates, only a
predetermined region or a symbol portion may include the code
information.

[0010]

According to a second aspect of the invention, in the



According to a second aspect of the invention, in

t hei nf ormati on out put apparatus according to the first
waspeos27at the invention, an icon figure on whPChS@20e00267

pattern for node switching on whether to read and

out put information corresponding to the code

information read fromthe dot pattern in the

mul ti-information region fromthe storage unit or to

1inE82Ha20gn n% %&gﬁh'ogcgﬁ£&f§QQQ9Eﬂ% f?r%tméspect of

coordi nate 1 1on fromthe storage uni

for
PGHAR I 5 REL 20600 A PCR0] AOCLIBAAD moce
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. selectlvely 0 ut usi the i maging unit. [0012] For
10 Rl - SR Tk (RS O RISt o to
and 'information icon' are prlnted on the map, if the
readpPd IR IR RaddlOn IO IESHRANHIY it Sheacrerddnate
the map is read, and thus a correspondi ng map i mage
lnéﬁﬁm%l%t%mmfiﬂaﬁn THREAS I deéy RNk mahde prlnted
"“information icon' is captured, the outline, the
onj Hagesurfecavdf obhpiBedt@n. sound, and the |ike
corresponding to the synbol on the map are output from
the 00@plt unit, such as a display device or a
speaker. [0013]
As such, since the icon figure for selecting whether to

output the information corresponding to the code information
or to output the information corresponding to the coordinate
information is printed on the surface of the medium, the
information can be selectively output using the imaging unit.

[0012]

For example, when the medium is a map, and when 'map icon'
and 'information icon' are printed on the map, if the "map icon'
is captured, the coordinate information of the map is read,
and thus a corresponding map image can be output from the display
device. When the 'information icon' is captured, the outline,
the image, themotionpicture, sound, and the like corresponding
to the symbol on the map are output from the output unit, such
as a display device or a speaker.

[0013]

Moreover, printing used herein includes laminating of



Mor eover, printing used herein includes |am nating ofa

seal or a transparent film having printed thereon dot
W@ai0v827187 on t he surface of the nmedi um as wel PCEHSG2006/000267

direct printing on the surface of the nmedium [0014]

According to a third aspect of the invention, in the

i nformati on out put apparatus according to the second

aspect of the invention, the coordinate informtion on

a 8 syt aeen 8hatbg: ﬁQh%\aﬁg%’gegggﬁaéh ﬂh@or?%/ot atterns

coordi nates and a Z coor the storage

on ™Y e SLAL L, LOT ?%(n)?}% Orﬂ\ecgﬁﬂrﬁ,esé)é)%lrhg a%{é%%c%ﬂpﬁ:ﬁ%éctzlélg on

coor di nat es. such,” since coo

LS i ed.-a h oQrdi nate information, for
théx%ﬁ%?é?gtgg ﬁg%gﬁ?aéPma nmountain or a hill, the depth

of a §6247 @ | ake, or a pond, or the like on the nmap

can be g|¢en as information. [0016] According to a

fourfh aspect of the invention, in the informtion,
out p ?Caﬁgé?%tEg acEBraPngSPECEN8 T thet 18¥F8EH o8y fRe the
. _Lnvention, an icon figure, on which code information
1nf3FmahigRICWBRARE RPPRFI L Eh R FGYHIHDEhERE SRcomsypRgect
on the output unit, inmage information output fromthe
Lot PUENTARELPR, st rGeRIGEIEE ehd anmadd oy die surface
further printed on the surface of the nedium [0017]
of themediummay have at least XY coordinates and a Z coordinate,

and the storage unit may store information corresponding to
the XY and Z coordinates.

[0015]

As such, since the 7 coordinate is included as the
coordinate information, for example, the height of a mountain
or a hill, the depth of a sea, a lake, or a pond, or the like
on the map can be given as information.

[0016]

According to a fourth aspect of the invention, in the
information output apparatus according to the first aspect of
the invention, an icon figure, on which code information for
up and down or left and right movement for moving, on the output
unit, image information output from the output unit is
superimposed and printed, may be further printed on the surface
of the medium.

[0017]

Since such an icon figure is printed and disposed, the



Since such an icon figure is printed and di sposed,

t hei mage i nformation di splayed on the output unit,
waewh/oas4a di spl ay device or the |ike, can be PeBEBGH006/000267

noved. [0018] According to a fifth aspect of the

invention, in the information output apparatus

according to the first aspect of the invention, an

icon figure, on which code information for enlarging

imQ&eG?Hﬁﬁ%%&idﬁhf%ﬁ%éﬁg£55twgéuﬁég?gﬁikngg&gﬁ%gQﬁisplay

output fromthe o unit 1s s |npoéef en
Lot ed, fu e ' e surface of the
deﬁ%gguﬁg Fgg{gFﬁgfnéénségﬁééﬁiﬁgoﬁQY%EUre is printed

and g'éfg?ed, the i mage informati on di spl ayed on the
outp ? unit, such as a display device or the like, can
be easi |

enl ayged or duced. [0 2%% According to.a
si xt c%%%%%?go£gtﬁeg?ﬁ% n?FBﬁ?taﬁgi &r FRVEGh 188y pgtt the
. aratus for medi um, on whi ch, dot patterns based on
lngggla%?é?ﬂi%’f&@iﬁ@?%ﬁéuﬁr?ﬁ?%ﬁd%ﬁgc Cher ehEgT @ RpCt of
rinting, includes an inmaging unit that reads the dot
thgaltfﬂé?%l% £S5 U8 é 18RI FneChredi bR @R riveratmRg i £or
that converts a captured inmage obtained by the imaging
SN{RFILRGL Y RIS A die SToFPEORY BP AR & Vi dadendindaragtion
by the dot patterns , and an output unit that outputs
out PR die OUtEsoHBLRgL 8 oS tiber tioples 9@l ared rorintesl, may
coordi nate val ues. The dot pattern obtained by
be phtrepal ngriheed cor dihat eut héoe naf i bhei sediper i nposed
and

[0019]

Since such an icon figure is printed and disposed, the
image informationdisplayedon the output unit, suchasadisplay
device or the like, can be easily enlarged or reduced.

[0020]

According to a sixth aspect of the invention, an
information output apparatus for amedium, on which dot patterns
based on predetermined rules are printed in concurrence with
printing, includes an imaging unit that reads the dot patterns
on a surface of the medium, a converting unit that converts
a captured image obtained by the imaging unit into code values
or coordinate values indicatedby the dot patterns, and an output
unit that outputs information corresponding to the code values
or the coordinate wvalues. The dot pattern obtained by

patterning the coordinate information is superimposed and

printed on at least one surface of the medium. The medium has



printed on at |east one surface of the nedium The

medi um hasa nulti-information regi on where the dot
WQaiorms214Dbt ai ned by patterning the code i nf orPEr/S6I06/800267

superinposed and printed on the surface of the nedi um

together with at | east the coordinate information.

When the imaging unit reads the coordinate information

and the code infornmation fromthe dot patterns in the

a Iﬁ%’iﬁi;iﬁfgfrﬂgﬁi&q.rree(ﬁ&p w(?llért h%héufié@c a’@xi.ezgltﬂeob adiinurg by
eads |nf5rnat|on

the converting unit or Fréspondi ng to
dipat e i nf i.an. d the _code informatjon,
pa} PERRG LR, Sod Bl A B0 4 O AR Y e

[ rnption. Qu t information | i tched accordin

on{gkghgggggﬁmbﬁ% g??%kmg 1PWe’§8§%§§?ﬁaW% ¢ egeaStgthe
f f. th di by the jmagi.ng ynit . [0021] A s

cofhiHAS R LA EIE CRror mi1Oh Ban BESGHRCe Hi acEBRaf nghe

to the read %gﬁralion of the daot pattern on the
COQHAARES of M M He R Ay thke CPARGHREOHRR E1ON ThedTefidice dot
for exanple, the output information to be output from
patherpatisut ey L il heo Wa Hiedfe degheBugh s FrpEace of the
operation of the imaging unit on the surface of the
mefER unth§ COZW e bk $peidi fieedld jnfayrmiddon bed raspanding
seventh aspect of the invention, the switching of the
to ot purotrd vraer i o e il wiel dlie clvideg ibfoweenion from
out put information based on the coordinate information
a steiragg putit,nfoadmaheocnubasedinit thecmode the information.
Output information is switched according to the read operation
of the dot pattern on the surface of the medium by the imaging
unit.

[0021]

As such, the output information can be switched according
to the read operation of the dot pattern on the surface of the
medium by the imagingunit. Therefore, for example, the output
information to be output from the output unit can be switched
through a simple operation of the imaging unit on the surface
of the medium.

[0022]

More specifically, as described as a seventh aspect of
the invention, the switching of the output information may
include switching between output information based on the

coordinate information and output information based on the code

information, switching of the output information in the



information, swi tching of the output information in
t hecoordi nate information or the code information, or

wo e@ansiay of the output information. [0023] FRET/SG2006/000267
exanpl e, when a map is printed on the surface of the
medi um the dot pattern obtained by patterning the
coordinate information is printed on the map, and a
synbol region obtained by patterning the code

coordfigaRt k ARck-RaRhbAt & Ok R ArotREeE BRL ¥ theddie-ing
coordi nate information, the sw tching bet ween t he

of %%%p%htb%EO g@%&&gtgg§ed on the coordinate information
and the output information based on the code

|nfgb@95|on may i nclude swtching between inage
i nformation, such as a map to be dlsplayed on the

di Sploy. 0oy fs Pachl's, BUDPLL it 8 S50] AL o e

nforna characters, soun
mewé%ti decﬁc %r&%&%ﬁé’%ﬁ?ﬁ ré%%e %%'n@%gr frhareordifice
o 0 RO AT B a0 R RSB
by R 'rfn?qgif@%*lﬁ%c'p«ﬁ'%ae'@%%a?ﬁ%%hgﬁ. bRt FEagpec: o%? i mep,
i nventi on) [O . The switching of the qut

togiederigk Fohhe ﬁOPPF 1866 Ed HER Ea HER mBPE G mé?%méeen

switching of layers of a g i mge to be displayed on
thet pret Bk gt oriat ica BRspran Beeicegrdinsin itadeygation and

swi tching, such as enlargenent or reduction, novenent
the()qsut’gpmmp;nformatlon based on the code information may include

switching between image information, such as a map to be
displayed on the display device as the output unit and
explanation information (characters, images, sound, andmotion
pictures) of tourist spots corresponding to the symbol region
when the substantially same XY coordinate information or code
information in a predetermined time is read multiple times by
a grid tapping operation of the imaging unit on the surface
of the medium (the symbol region) (an eighth aspect of the
invention).

[0024]

The switching of the output information in the coordinate
information may include switching of layers of a map image to
be displayed on the output unit (a display device), continuous
switching, such as enlargement or reduction, movement of a map

screen in XY directions, a dynamic change of a scenery screen



screen in XY directions, a dynam c change of a scenery

screenhaving a noved view point in a three-di nensiona
worg@7o08278he | i ke, by the read operation of thePCTaG2006/000267

unit on the surface of the nedium (the coordinate

information of the map) . [0025] The switching in the

code information may include swtching of the outline,

t he inage the notion picture, and sound to be

hagﬁﬁ ﬁg%gﬁt g&%ﬂy% fﬁ"é éﬁ% ﬁ@ﬁé%%ﬂéfaﬁ% %r the

spe eration O I magl ng un|

e d code |nfornat|
11K %F%% ?ﬁ%mé%er%[%%‘cﬂﬁe P i Fh seﬁ%ace
[ in unlt the syrface t he e
Ofpgﬁgorﬁ% A5 G aE i AGE o R AP ERRRE P B F ol PR
predgégégined time is recognized as a substantially
circ race by a circular grid inding operation (a
ni nt h aspect of the invention s such, the output
i nf of Mat iSYt GRSt h” Ut © t lﬁéyrﬁétém dh Bycadde
eration_ of the imaging unit drawing a circle on the
SW%E??%@% e ovedilim %@GZ?TaQﬁe Faddpatiistusie, and
the imaging unit on the surface of the medium may be
sopRf fir fed dWABAaXedcobridin@uedw onit (ardiesakay eyice or
predeternmined tinme is recogni zed as a substantially
2 speriert rhcey zedd mmmragriah sut diie dpergdmicomngft thethe

i magi ng unit on the surface of the nedium (a tenth
sungtpeetobfthicheedium (the code information on the symbol of

the map).

[0026]

The read operation of the imaging unit on the surface
of the medium may be performed when XY coordinate information
read in a predetermined time is recognized as a substantially
circular trace by a circular grid sliding operation (a ninth
aspect of the invention). As such, the output information from
the output unit may be switched by an operation of the imaging
unit drawing a circle on the surface of the medium.

[0027]

The read operation of the imaging unit on the surface
of the medium may be performed when XY coordinate information
read in a predetermined time is recognized as a substantially
linear trace by a linear grid scroll operation of the imaging
unit on the surface of the medium(a tenth aspect of the

invention).

10



i nvention) .[0028] The read operation of the inmaging

unit on the surface of the nedium may be perforned
wok@n/oz7sT ace of XY coordinates read in a predeCBEFGRI06000267

time is recognized as a repetition of a linear trace

of a short length by a grid scratch operation of the

imaging unit (an el eventh aspect of the invention)

Further, the read operation of the imaging unit on the

surfrgeeggf the nedi um may be performed when a grid

tilt operation of the imaging unit, that is, an

'nclrhea%ga eﬁeeaFwﬁg&Egt Qtizﬁ%% @ﬁl&ﬂté}l f@?@%‘%}rf&e

a vertical line o e sur ace e nmedi um i
of Eg% %gigo?ﬁ S%h% ttl_?raclevg?it}b?lpOOrcllrhates
a |t|on rea opera fon o I ma
h urf c dium ma rf rned mhen
reatdrlflﬁ(Jl’:’1 p%ratec;:ﬁn ?)]fec{rﬁlmerr%afjl neg Zec?ﬁgt repﬁ]l% on Of

ned_st at re.t gi.ng_opti aX| is ke
= 13085k FEade B hihan T eRary hymﬁr%is%eeﬁ & oaoeragcwn
% rti,cal ,lIine of the S fac of t he nedlgg% a, chan,e
of ithey ﬁE‘agﬁE*Pfu HEd tst (& § "EgiRfs ot e aen
recognlzed y rotating around the-vertical line (a
FUrfRery et ﬁ%@@?%fﬂ?ﬁﬂ HENLMBAIRI UrheE ORcFRAaYdRCe
of the imaging unit nmay be recogni zed b%ia di fference
of thepredhipeeay ke Reniradacy vhiesl @ eFidhel 1 hegpeigpier of
(a fourteenth aspect of the invention) [ 0029]
theAead dihgnis  athat ienn iasidenatdon aé amimagine ontical

the information output apparatus according to the
axisgiwdth sespegéntcha vertical line of the surface of the medium

is recognized (atwelfthaspect of the invention). Inaddition,
the read operation of the imaging unit on the surface of the
mediummaybe performedwhenagridgrindoperationof the imaging
unit, that is, in an inclined state where the imaging optical
axis is kept at a predetermined inclination with respect to
a vertical line of the surface of the medium, a change in the
inclined state of an imaging optical axis 1s recognized by
rotating around the-vertical line (a thirteenth aspect of the
invention). The inclination of the imaging unit may be
recognized by a difference in brightness in an imaging field
of the imaging unit (a fourteenth aspect of the invention).
[0029]

According to a fifteenth aspect of the invention, in the
information output apparatus according to the sixth or seventh

aspect of the invention, themediummaybe amap, and the switching

11



aspect of the invention, themedi ummaybe amap, and the
swi tchi ngof the output information nay be sw tching

wo e@m0831¢7 map to i nformation, sw tching of | ayRP€ES6£006/000267
the map, continuous sw tching of enlargenent or
reduction of the map, continuous switching of a
di splay position of the map to XY directions, and
switching of a sight line . As such, since the map is

of LR AS 1“?3%%@3}60'{‘% rr{aré H&n%gﬁticj?lf'%r A t{kﬁ% o TN R

map) to be displaye I spl'ay devi ce as

\ . i i 00301 Th .
mf%gﬁgﬁtﬁnoﬂg,t%&f%ﬁﬁ“ R Sﬂéﬁergg]gggegca}%e{ I([)é ] coentndq%%}ls

€ a map on whi el it obt Al he

ovsBRL ML NPl 0S| Ok Rl EOLTELRD DL e

ates as toordi na ron |
.and.printed, ,and t he output I mati on nay_djsplay a
st BB Phehed SR A At SenERAL B ord the HR Diss
t he Z coordinates. with respect t¢ a fixation poi.nt
and SR RETINGRT & T ot &?gu%@sﬁpayedﬂé\ﬁ%p% s9iected
tput unit by continuousl smﬁpchin? the fixation
as %g‘ientn}e%lrfl%g%é,e éRageyidfirdgadigre. (Fiopsagl Thepr) to be
, switching of the output information may continuously
disphpve gR dhS (P ley dsvismorntthe agtpvtdisptagaa be
~correspondi ng three-di nmensional map i mage on a di spl ay
divgagpé¥ ghapgedeut put unit. [0032] Accordingly, a

t hr ee- di nensi onal inmage can be displ ayed
[0030]

The medium may be a map on which a dot pattern obtained
by patterning three-dimensional map information by XYZ
coordinates as coordinate information is superimposed and
printed, and the output information may display a
three-dimensional map image generated on the basis of the XYZ
coordinates with respect to a fixation point viewed from a view
point on a display device as the output unit by continuously
switching the fixation point, an angle, or a viewing angle.

[0031]

The switching of the output information may continuously
switchanaltitudeofaviewpoint socastodisplayacorresponding
three-dimensional map image on a display device as the output
unit.

[0032]

Accordingly, a three-dimensional image can be displayed

by changing a Z coordinate of a view point while fixing the
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by changing a Z coordinate of a view point while

fixing thefixation point, or by changing the fixation
w@oioin3i7esel f in a Z direction. [Advantage of PEESG2006/000267

I nvention] [0033] According to the aspects of the

invention, a plurality of information are defined to

the dot pattern printed on the surface of the nmedi um

such as a map, and the information is selectively

.out put by.ap inmagi ng .operation of_t l magi ng .un
fl%ﬁ%?@ﬁyphaﬂz%%%% 555 The yE i LA e Lesele in
fornaglon out put thereof. [Brief Description of the
gﬁfﬁﬁ f°P0194] [Fig . 1] Fig . lisa front view of a

r map _of an_enbodinment of the invention. [Fig. 2
[A$V¢P5a99 P§ BReekprenhtory vi ew showing a utilization
state of a map. [Fig. 3 ] Fig. 3 is a block diagram
showl #@38he system configuration of a conputer and a
scanner that are used in connection with a map. [Fig.

4 | Freording wm wplapgcdsy ofi e shovemiyl am, exadplrality

of a dot pattern. [Fig. 5] Fig. 5is an enlarged view
o f shoiw e Bhoe xanp de fdfnegh tiontbendot ope doé rofprimotd on the

pattern. [Figs. 6Aand6B] Figs. 6A and 6B are
suegptanaf orlye megisimshewichgas a map, and the information is
selectively output by an imaging operation of the imaging unit,
therebyrealizingauser-friendlymediumand information output
thereof.
[Brief Description of the Drawings]
[0194]

[Fig. 1] Fig. lisa frontviewof aplanarmap of an embodiment
of the invention.

[Fig. 2] Fig. 2 is an explanatory view showing a utilization
state of a map.

[Fig. 31 Fig. 3 is a block diagram showing the system
configuration of a computer and a scanner that are used in
connection with a map.

[Fig. 4] Fig. 4 is an explanatofy view showing an example
of a dot pattern.

[Fig. 5] Fig. 5 is an enlarged view showing an example of
an information dot of a dot pattern.

[Figs. 6Aand 6B] Figs. 6AandéBareexplanatoryviews showing

the arrangement of information dots.
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the arrangenment of information dots.[Fig. 7] Fig. 7
is a diagram showi ng an exanple of an information dot
wae@7ios274di spl ay of data defined therein, and BOD®62006/000267

anot her enbodi nent. [Figs. 8Ato8C] Figs. 8A to 8C show
exanpl es of an information dot and bit display of data
defined therein, and specifically, Fig. 8A shows a

case V\,here two dots are di sposed Fi g. 8B shows a case

8C shows

%{ee? gts are. dis oseda % f age
ec-%' Tared dt spoedaa™ FRGYiNgA 3 %ﬁ’mﬁ ot an
. 9A to. 9D show no s of _a dot pa
lng‘ﬁ’é%??l%ﬁﬁ?/t TR DA P CRE BT T e diaTg L, and
case_where six information dots are disposed, Fig. 9B
Sh%S a@%ﬁéﬁﬁt prb QTQéWQFOV\n ng a case where nine
nfor rmtl on dots are disposed, Fig. 9Cis a schematic

ORfh FASS WibER SShei 6¥ARPLER afors lafermation
di sposed and Fig. 9D is a schenatic view showing a

Aot 23K! RhEr &L HBLa N ARt R oie ates hherdiispoved spEFigdcally,
10A and 10B] Figs. 10A and 10B are diagrans
Fig} |18fsehaweng casiFovhare divaddbs pee tdmpdseda PlandtB shows
map, and specifically, Fig. 10A is an explanatory view
a rRivignalfees defsnedk ididpwdiad, daald doys 89 shdawbleecase
and Fig. 10B is an explanatory view show ng the
where ahgeaedot of aradivsdosdddots. [Figs. H A and HB]
Figs. HA and HB are diagrans illustrating an
[Ghiersat id@ntbheld] enliarsgeSAoto ratghes aconpidhgspbayest endot
a display device (nonitor) by clicking an icon
paposin prndbgespeehligaltily. Bngis H AchsmatdbagiadMshowing
showi ng a user 's
a case where six information dots are disposed, Fig. 9B is a
schematic view showing a case where nine information dots are
disposed, Fig. 9C is a schematic view showing a case where 12
information dots are disposed, and Fig. 9D is a schematic view
showing a case where 36 information dots are disposed.
[Figs. 10A and 10B] Figs. 10A and 10B are diagrams
illustrating a format of a dot pattern in a planar map, and
specifically, Fig. 10A is an explanatory view showing values
defined in individual dots by a table, and Fig. 10B is an
explanatory view showing the arrangement of individual dots.
[Figs. 11A and 11B] Figs. 11A and 11B are diagrams
illustrating an operation that enlarges or reduces a map
displayed on a display device (monitor) by clicking an icon

portion, andspecifically, Fig. 11Aisadiagramshowingauser's

operation, and Fig. 11B is a diagram illustrating a screen on
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operation, and Fig. HB is a diagramillustrating a
screen onthe display device (nonitor) in Fig. HA

wQ Biog®32742A and 12B] Figs. 12A and 12B are di apCEEE2006/000267
illustrating an operation that scrolls a map on a
di splay (nonitor) by clicking an icon portion, and
specifically, Fig. 12A is a diagram showi ng a user's
operation, and Fig. 12B is adiagramillustrating a

scr.een. on Itor g 12A. [Figs.

A Potae bt aRl 85 e W br ams
Iustralng an qper.atiqn that croII
Js%ﬁ'ay 1% n"f“f‘%r)l%xw cl FeRFE ng 5 %oz?dmls ?aBn@r%o%ﬁagﬁams

and speC|f ically, Fig. 13A is a di.agram showi ng a
iliggkratiper avi 6 ﬁeréﬁaon Fhatapqrold fiagham on @ display

illustrating a screen on the display érmnl tor) in Fi %
(mamitof Fikys cligkiagdan4Bjorrpgstiona and sprpifically, Fig.

diagrams illustrating an operat| on that scrolls a nmap
12pnia alidipiaspn mhewion) abyseri ekepgrat s9bornd Fig md@B is

portion, and specifically, Fig. 14A is a diagram .
a dhagrag allsertat operatsomgeramh Rhy di4®liay amdinddoarh in

illustrating a screen on the display (nmonitor) in Fig.
Fig4Al2pFi gs. 15A and 15B] Figs. 15A and 15B are

diagranms illustrating an operation that displays a

il aBnra shé&plladp]( nomiger.) byAclareki agBamic€ormliagrams

portion, and specifically, Fig. 15A is a diagram
i13hewkagiAgusar opeepeiahl hataktAdld.s 1HBnas andbagiiamlay

illustrating a screen on the display (nonitor) in
(monitor) by clicking a road in a map portion, and specifically,
Fig. 13A is a diagram showing a user's operation, and Fig. 13B
is a diagram illustrating a screen on the display (monitor)
in Fig. 13A.

[Figs. 14A and 14B] Figs. 14A and 14B are diagrams
illustrating an operation that scrolls a map on a display
(monitor) byclickinga symbol inamapportion, and specifically,
Fig. 14A is a diagram showing a user's operation, and Fig. 14B
is a diagram illustrating a screen on the display (monitor)
in Fig. 14A.

[Figs. 15A and 15B] Figs. 15A and 15B are diagrams
illustrating an operation that displays a symbol on a display
(monitor) by clicking an icon portion, and specifically, Fig.
15A is a diagram showing a user's operation, and Fig. 15B is

a diagram illustrating a screen on the display (monitor) in

Fig. 15A.
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Fig. 15A.[Figs. 16A and 16B] Figs. 16A and 16B are

diagrans illustrating an informati on node, and
wa@p@aiosizanl |y, Fig. 16A is a diagram showi ng aPCBE862006/000267

operation, and Fig. 16B is a diagramillustrating a

screen on the display (nmonitor) in Fig. 16A. [Figs.

17Ato 17C] Figs. 17A to 17C are diagrans illustrating

an operation that switches froma rrap node to an

nf or na F 18At 18A to
LSS el IRAS ety Do o DER Gl YT kat et dieggans
11588 20 TR el o %@365"5%%13%51%;35%32' S dornl 62

showi ng a user's operat| on, Fig. 18B is a diagram

isig ¢iRg¥am ﬁﬁ@wéngtaa‘ﬁ%e%%Pé?eFﬁél§8arﬂﬂ§if Fig- il&d Jrﬁhédilagram

~_and Fi 18Cis a diagramillustrating a screen on the

lléIP§blfé\gl{1ﬁoﬁ| ser§eR ol ghe 1EBpiay ggonigmnl da) Higs 16A.
19A to 19C are diagrans illustrating an operation that
Etrat | 474 tmp76h adispldd {odACtese) dasgords g v tamting
inclination of a scanner, and specifically, Fig. 19A

ani sparalt‘agmatrhsmmirtg:maajs?mo'rrs aopepatoda, tdian ihF®rmatdon
diagramillustrating a state where the scanner is

modaclined, and Fig. 19Cis a diagramillustrating a
screen on the display (nonitor) in Fig. 19B. [Figs .
PAgd 01230CGo FBQS .FOA teAXClacenrd agagrams illustrating
illustrating the relationship between an inclination

andpkradt i e atsca 1afs amspastnerdiayl sy seéelitor) according
direction.

to an orientation of a scanner, and specifically, Fig. 18A is

a diagram showing a user's operation, Fig. 18B is a diagram

illustrating a state where the scanner is inclined, and Fig.

18C is a diagram illustrating a screen on the display (monitor)

in Fig. 18B.

[Figs. 19Ato 19C] Figs. 19Ato 19C are diagrams illustrating
an operation that scrolls amap on a display (monitor) according
to an inclination of a scanner, and specifically, Fig. 19A is
a diagram showing a user's operation, Fig. 19B is a diagram
illustrating a state where the scanner is inélined, and Fig'.
19C is adiagram illustrating a screen on the display (monitor)
in Fig. 109B.

[Figs. 20A to 20C] Figs. 20A to 20C are diagrams illustrating
the relationship between an inclination and an orientation of

a scanner and a scroll direction.

[Figs. 21A and 21B] Figs. 21A and 21B are diagrams
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[Figs. 21A and 21B] Figs. 21A and 21B are
di agransillustrating an operation that enlarges a map
wo@rooa/osd7¢pl ay (nmonitor) by rotating a scanner, PENEG2006/000267

specifically, Fig. 2lAis a diagram show ng a user 's
operation, and Fig. 21Bis a diagramillustrating a
screen on the display (nonitor) in Fig. 21A. [Figs.
22A and 22B] Figs. 22A and 22B are diagrans

eration,that educes a

ll%PEE?é§9t ROl 715y Pt g &' Seditior, mayof = diepiey

22A is a diagr nmsho user, 's

m3REERE) Ry Kot RT3 TaTet o S ARG xrngw 212
. _screen on the displa nonitor) in Fig.. [ Figs.,
18 PN AP ]>W¢Pgsa u9 ﬂ(%ﬁaeﬁéla% %(gﬁ%‘én@ 1Bisadiagram

illustrating a format of a dot pattern in a
ll@HFEéaHFﬁﬁnél%ﬁﬁ?e%n%naEQ%WQH%R}%K)@ﬁﬂﬁ%ﬁﬁreﬁﬁbéﬁﬁbnﬁlA

of the invention, and specifically, Fig. 23Ais an

BT anaely ¥heéw2Howi ngigsl-ued2Befanted22B | awk viddagirams

dots by a table, and Fig. 23B is an explanatory view
ilinewraginaeaar p@@g@rtewm dhatndiadutied aonsp pRi gsdisplay

24At0 24C] Figs. 24A to 24C are diagrans illustrating
(manibpel aby onothating hmngesnreew,i ewmdaipscifi aadtlat,i fy.ga 22A

scanner in a three-di nensional map, and specifically,
iskidfsagaishndiB4B aser s ageaatsbhowiargl BigsS@LBsSis a diagram

operation, and Fig. 24Cis a diagramillustrating.a
ilsuseeatbngaadsspéay ¢morhd ali)spinFi @oniddA)anch 24B. 22A.

[Fig. 25] Fig. 25 is a diagramillustrating an

ppeyal | @BAL hatdtid3sy up Fagsti | 2sademy a2vbevs RO ki adR@ms

illustrates a user's operation.

illustrating a format of a dot pattern in a three-dimensional
map according to another embodiment of the invention, and
specifically, Fig. 23A is an explanatory view showing values
defined in individual dots by a table, and Fig. 23B is an
explanatory view showing the arrangement of individual dots.

[Figs. 24A to 24C] Figs. 24A to 24C are diagrams illustrating
an operation that changes a view point by rotating a scanner
in a three-dimensional map, and specifically, Figs. 24A and
24B are diagram showing a user's operation, and Fig. 24C is
a diagram illustrating a screen on a display (monitor) in Figs.
24A and 24B.

[Fig. 25] Fig. 25is adiagramillustrating an operation that
tilts up or tilts down a view point and illustrates a user's
operation.

[Figs. 26Ato 26C] Figs. 26Ato 26C are diagrams illustrating

17



[Figs. 26Ato26C] Figs. 26A to 26C are di agrans
illustratingan operation that tilts up or tilts down a
woe@wnopknt , and specifically, illustrates a sPCBBG2006/000267

di spl ayed on a display (nonitor) when each operation
of Fig. 25 is perfornmed. [Figs. 27A and 27B] Figs. 27A
and 27B are diagrans illustrating an operation that
changes a view point left or right, and specif ically,

Fi LS [ oW Ng.; S ' s_operation, and
a Fdflger%%oﬂf stlgagi g%%g% |é I éﬁ%t ?é?F%gséwgc?egﬁegnpglht’ and

j ni ' LQg 7A. [ Figs. 28A and 28B],.
Sp%%gg%@%%£?gn%iggétggggéigg%§€€e%1Iu§¥%¥ﬁ¥ %h i hlsp;ay
OPer Aty es .a vie i nt ft or right, an

(mspem ): %%@%?#ué}é raett%l%n st e%rfg 'oni ng;%?%zpzrgeg]l-
itog),in Fi 7A and 27 Fi gs. an :
23 sl.' 2 %Aana 8275 e d?%@?am@?%l E}gfjr at 1 Bg 3 d§1a|grams
. ' t hat changes a_node of a screen on a display
ll%ﬁ%‘%r?%%?r?g b%Paaopgﬁﬁag%ﬁPnﬁh&ﬁeF&@inaﬁ,s andispeppintcapfy, or
. F1.g. 29A is a_diagram show ng a user's operation, and
rl@&}% aﬁgssl?esmaf wa&wﬂm- u%?lg a6 g laggereehoving heuser's
display (monitor) in a normal nmode . [Figs. 30A and
Op%ic?éfqu%lrgélﬁds&gan%@e@ ar éidp s aisl Udt ust yeg iangcaren on

operation that changes a node of a screen on a display
a diigdiavor ARt o gr il gy GPdv.ati on, and specifically,

Fig. 3CAis a diagran1illustrating a case where a

[gi8pl ay2#ddends dhBhgedFigs a R@Rephotio 2ARleanr tdibagrams

di splay (nonitor) , and Fig. 30B is a diagram
1llystrsttriad mg apeaseiwnetbaa dhapbay avdeew point left or
right, and specifically, illustrate a screen on a display
(monitor) in Figs. 27A and 27B.

[Figs. 29A and 29B] Figs. 29A and 29B are diagrams
illustrating an operation that changes a mode of a screen on
adisplay(monitor)byeagridpumpoperation,andspecifically,
Fig. 29A is a diagram showing a user's operation, and Fig. 29B
is a diagram illustrating a screen on the display (monitor)
in a normal mode.

[Figs. 30A and 30B] Figs. 30A and 30B are diagrams
illustrating an operation that changes a mode of a screen on
adisplay(monitor)byaagridpumpoperation,andspecifically,
Fig. 30A is a diagram illustrating a case where a display mode
is changed to a telephoto mode on the display (monitor), and

Fig. 30B is a diagram illustrating a case where a display mode

is changed to a wide mode on the display (monitor).
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I's changed to a wi de node on the display (nonitor)
.[Figs. 31Ato 31C] Figs. 31Ato 31C are diagrans

WO doams27at i ng an operation that resets a vi ew POI/RG2006/000267
a normal node by a grid tapping operation, and
specifically, Fig. 31Ais a diagramillustrating a
user's operation, Fig. 31Bis a diagramillustratinga
screen onadi splay (nonitor) before the operation, and
Fig. 3 is diagramillustrating a_screen aon.the )
[ 4 oy Lo oL6] ) Brd%r SLAe abF RIS PRRGS L L4PA A ing
32B] Figs. 32A and 32B are, expl anatory views show ng

an PRt Rk L eRbbf FreResdFs &2 sEEfthetotHatt e & ddnalo mode by a
perform various operations on a nap. [Figs. 33] Fig.

grgéha@ﬁﬁ@@Paﬁﬁat%PUSﬁvéi?ﬁ@cafh%@hgm,éﬁ@hea%@ﬁﬁh@dlagram
inclination direction and angl e when vari ous

ilgperaatong & euperf or MREZRCHNY nfige alh ndlsi mat idgmgram
of a scanner. [Figs. 34A and 34B] Figs. 34A and 34B

ilavetdebgngess didarsen adisg la ynetdrod af) pefsoe thg operation,
inclination direction and angl e when vari ous

andper@! i3dasiare dienframmetilastoading 4 @carennohitiat idisplay
of a scanner. [Fig. 35] Fig. 35 is a diagram

(mohliusty abfngrathet bpdratiorasuring an inclination
di recti on when various operations are perforned
B disng. badagpBNClriRat.i 8pAcind 396aaRerexp Ftht &6} views
Fig. 36 is a diagramillustrating a nethod of

shoRagYrdr Yy ERBbHAAEHON bl £ed i ¥HERA & uk@Ur t&berform
function when various operations are perforned

va@¢6Q5dbpErkRi8As on a map.

[Figs. 33] Fig. 33 is diagrams illustrating a method of
measuring inclination direction and angle when wvarious
operations are performed according to an inclination of a
scanner.

[Figs. 34A and 34B] Figs. 34A and 34B are diagrams
illustrating a method of measuring inclination direction and
angle when various operations are performed according to an
inclination of a scanner.

[Fig. 35] Fig. 35 is a diagram illustrating a method of
measuring an inclination direction when various operations are
performed according to an inclination of a scanner.

[Fig. 36] Fig. 36 is a diagram illustrating a method of
measuring an inclination direction using a Fourier function
when various operations are performed according to an

inclination of a scanner.
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inclination of a scanner.[Fig. 37] Fig. 37 is a

diagramillustrating a nethod of neasuring an
WO p@b7ioseas? on direction using an equation of n-POT/EEYNER00267

when various operations are performed according to an
inclination of a scanner. [Figs. 38Ato 38C] Figs. 38A

to 38C are diagrans illustrating a function of

designating a range by a grid drag operation and

di s Ia |ng a, synmbol on a display innnltor . [Figs

/ BoB]1% g3/ %@Aaa%laggﬁnaF lyphgphmey & method of
|IIustrat|ng a function of displaying a cross-section
medFUR1RY PP aV G igiA Hienn Hyestdonduaiag apesatalbion of n-th

[ Description of Reference Numerals and Signs] [0195]

degpee WIFENT &L PROCRSSIIRG LONIST2 MRt PRAL NeRENVCRYCQISBLNG o an
. USB | NTERFACE HD: HARD DI SK DEVI CE DI SP: DI SPLAY
inPEVREEL Dl SPLAYSCARTPrKBD: KEYBOARD NW I/ F: NETWORK

| NTERFACE NW: NETWORK [ Best Mde for Carrying Qut the

I it BBAJtd BBGH] Higs sB8EMwdstente d Phanans MAp)sEirgsing

1to 22Brelates to a first enbodi nent of the
a function of designating a range by a grid drag operation and
displaying a symbol on a display (monitor).

[Figs. 39A and 39B] Figs. 39A and 39B are diagrams
illustrating a function of displaying a cross-section on a
display (monitor) by a grid drag operation.

[Description of Reference Numerals and Signs]
[0195]
CPU: CENTRAL PROCESSING UNIT
MM: MAIN MEMORY
USB I/F: USB INTERFACE
HD: HARD DISK DEVICE
DISP: DISPLAY DEVICE (DISPLAY UNIT)
KBD: KEYBOARD
NW I/F: NETWORK INTERFACE
NW: NETWORK
[Best Mode for Carrying Out the Invention]
[0034]
(First Embodiment: Planar Map)
Figs. 1 to 22B relates to a first embodiment of the

invention.
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invention.[0035] In this enbodinent, a map i s used as
a nedium If the map is captured by a pen-type scanner

W@ 2ova@s27g7 unit) , a map or informati on correspPOTBaL06/000267
the captured content is displayed on a display device
(monitor) as an output unit. On the display device, an
el ectronic map installed in a personal conputer, or
correspondi ng characters, figures, sound, and notion
pic&r6§§5?re di spl ayed. [0036] Fig. 1 is a diagram
showr ng™a surface printing state of a map (nedi um

that_is_used herein. The map ysed herein has an ico

Brrehs

n
por t T3ntiher G & BRPnt-EdUERgt 2P N3ttt W an 1T the
oper ati on forégerforning various kinds of display on
MR bS FIPFELYRY e, PHRT P Sreis PBYRG o MRy gdds,, a map
railroad lines, and tourist facilities are printed. '
Or[ GHFALMET 1€Rc hCPEBRSPRYLERT oft ot heh¢ c 6aPpHrECorcoRt ¢l  1s
.pattern indicating a code corresponding to an ,
digpbrged o PridisRERY S8 vilsepinandtor A aperpatterh unit. On
printed therein will be described bel ow. The icon
thesHtgmny deyiicet edni sl eppeyniamdaronestsilded uf & bersonal
map. On the upper side, icons of "information', 'map',
com@3s: gas obt neostrasdondinggnukarenterst of égnreATMsbank, , and
"accomodation', 'places to eat', and 'cancel' are
moptovi piedtuf@P38te displayed.

[0036]

Fig. 1 is a diagram showing a surface printing state of
a map (medium) that is used herein.

The map used herein has an icon portion where an icon
is printed that instructs an operation for performing various
kinds of display on the display device, and a map portion where
roads, railroad lines, and tourist facilities are printed.

[0037]

In each icon region of the icon portion, a dot pattern
indicating a code corresponding to an operation instruction
is printed. A dot pattern printed therein will be described
below. The icon portion is printed in upper and lower sides
of the map. On the upper side, icons of 'information', 'map’,
'GS gasoline stand', 'convenience store', 'ATM bank',
'accommodation’, 'places to eat', and 'cancel' are provided.

[0038]

On the lower side, icons of 'up', 'right', 'down', 'left’',
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On the | ower side, icons of "up' , 'right 1, 'down',
"left 1,and '"return' for noving the el ectronic map,
wa@p@7iosows of 'enlarge', 'normal’', and 'reducePCT/862006/000267
changi ng the size of the electronic map are printed.
[0039] In the map portion, synbols indicating roads,
railroad lines, and tourist facilities are printed. In
regions of the map portion, dot patterns indicating XY
coor di nat es corresppndiggﬁto positigns of the roads or

anghe FPAPPoad 95 HRSViRE nfeGCtEQRiReMaRm ¥p¢ itcons of
' s¥nbol§, dot patterns obtained by coding facility
eRhRBERat i G132k e 2Rk e ¥ ECR UFEH FpdRednaidieiel the
in addition to the XY coordinates corresponding to the
celpekrensasmap ahe paentedies or the like. [0040] Fig. 2
is an explanatory view showing a utilization state of
the b@P3°2]0041] A s shown in the drawing, in the
i nvention, the map (nediunm) is used in connection with
an electhomap pppadanussyslochs abndi gt Sonatosayputeel road
and a pen-type scanner (inmaging unit) . That is, the
lipes; tampe tecarimer fasitdbhest &k tox it donint eegbyna diSBhe
cable or the like. A user clicks (captures) an
ma@l bpbtatiynposiddton mit S0l sioditheiigp RErticedrdihates
various icons printed in the icon portion using the
coB£88Pp6hdih§C4Rpositions of the roads or the railroad lines
are printed. Further, in the symbols, dot patterns obtained
by coding facility information or the like are superimposed
and printed, in addition to the XY coordinates corresponding
to the positions of the facilities or the like.

[0040]

Fig. 2 is an explanatory view showing a utilization state
of the map.

[0041]

As shown in the drawing, inthe invention, themap (medium)
is used in connection with an electronic apparatus, such as
a personal computer, and a pen-type scanner (imaging unit).
That is, the pen-type scanner is connected to the computer by
a USB cable or the like. A user clicks (captures) an arbitrary
position or symbols on the map portion, or various icons printed
in the icon portion using the scanner.

[0042]

An address of the electronic map is registered in a map
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An address of the electronic map is registered in a
mapnode icon. |If the user clicks the map node icon,
W0 b@7eBxatronic map registered in a hard di sk PEws6®06hH00267
t he personal conputer is read and then is output and
di spl ayed on a display. Mdreover, in Fig. 2, the
scanner is connected to the conputer, but the
invention is not limted thereto. For exanple, the
used in connectlon wi th ot her

scanner dﬁl )
MOEH A ca# %BEEF&M&I&S tRgaprreode dqny| Bhe pAGsE rogic
PDA ( Personal, gital Assistant), and the Iike. [0043]
map; ¥egBstered Hay év\h?éd Kbtk dGivigeant shaRiRRr 3aal computer
conflguratlon of the conputer and the scanner. [0044]
is pseafoandi Rhengis3outpie pedsehaplepapueerahdssplay.
central processing unit (CPU), a mainmenmory (MM, and
a haM@r@®§ﬁrdewnc§lGHD¥,,thedsgphayrdevi@@n@EbSPﬁ & the
an out put unit, and a keyboard (KBD) as an input unit
compatear bucdrirethednt bohhie roent ial t pd cbessitng uFDE expmale,
“bus. [0045] Then, the scanner as an imaging unit is
therrmenteadmbirioeigiseal USBdamteertfianew UBBiHd) comm@dGhtion
Though not shown, inaddition to thedisplay device
appkSPhsesp Qudmtera ce1spaakephondd 4 beal (kersas®al Digital
connected as an output unit.
Assistant), and the like.

[0043]

Fig. 3 1s a hardware block diagram showing the
configuration of the computer and the scanner.

[0044]

As shown in Fig. 3, the personal computer has a central
processingunit (CPU), amainmemory (MM), and a hard disk device
(HD) , a display device (DISP) as an output unit, and a keyboard
(KBD) as an input unit that are connected to the central
processing unit by a bus.

[0045]

Then, the scanner as an imaging unit is connected through
a USB interface (USB I/F).

[0046]

Thoughnot shown, inadditiontothedisplaydevice (DISP),
a printer, a speaker, and the like are connected as an output

unit.

[0047]
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[0047] The bus (BUS) is connected to a general -use

network (NW , such as Internet or the |ike, through a
woetonosr4T nterface (NWI/F) , such that el ectrpai/8GImE000267

data, character information, inmage information, sound

i nformati on, notion picture information, prograns, and

the i ke can be downl oaded froma server (not shown)

[0048] In the hard disk (HD) , an operating system

(s application prograns, such as an anal ysis

pr og?]é?nbé‘fs ABYot l@a@%%c*a%%&q # IeRieL Sd T %F]‘FOBJF (NW)
the like, and data, such as electronic map data,
sugh ot didre inerto PaE e nl 1 Feva FRHONTSY FeleBfoL kot rface (NW
i nformation, notion picture information, or various
I/Fhbl 86ch aekat exfi ariarenic [Gm1glatEhe oé@rxtaromerpﬂ@cf@gmtgon,
unit (CPU) sequentially reads the application prograns
imaget he nfardadiiok, t hrssugtd t hisnHeeng BUS), andothenmaipd.cture
menory (MM and executes them Further, the central
inpoonessong prodr{PlU)ancads ddkedabn boadout prdadednfitom a
di spl ays the data on the display device (DISP) . A's
sesgueh, (hbe &noeh)ons to be described in this enbodi nent
are i nplemented. [0050] The scanner has an opti cal
I mg[ng4&} enent, such as an infrared ray irradiation
unit (red LED) and an IR filter, a CMOS sensor, a CCD
sensoR, tMe tHerdi kiisial thoygh 10t ophewRing system (0S),
application programs, such as an analysis program of a dot
pattern used in this embodiment or the like, and data, such
as electronic map data, character information, image
information, sound information, motion picture information,
or various tables, are registered.

[0049]

The central processing unit (CPU) sequentially reads the
application programs in the hard disk through the bus (BUS)
and themainmemory (MM) and executes them. Further, thecentral
processing unit (CPU) reads out data and outputs and displays
the data on the display device (DISP). As such, the functions
to be described in this embodiment are implemented.

[0050]

The scanner has an optical imaging element, such as an
infrared ray irradiation unit (red LED) and an IR filter, a

CMOS sensor, a CCD sensor, or the like, although not shown in

the drawing. The scanner has a function of imaging reflected
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the drawi ng. The scanner has a function of imaging
reflectedlight of irradiation |ight irradiated on a
wagno7asa4pf the nmedium Here, the dot patter nSPONSGH®6/000267
surface of the nediumare printed with carbon ink, and
portions other than the dot patterns are printed with
no-carbon ink. [0051] Carbon ink has a |ight
absorption characteristic, and thus only dot portions
in the captured i mage hy the opt.i cal el enent
lighgoft %ﬁ?&ﬂ?1%@6%2Fr?ﬁéaéﬁﬁﬁﬁ}%&ug%%QQ‘H?t?ﬁ@eééPm
pattern read in such a manner_is analyzed by a centra
Heb? odd¥s ARG Rt teympop the i fscenpértlia pedipg are printed
converted into a coordi nate value or a code val ue, and

Wit hzedR@nting i andrpask eRed e heapeEondot caiams are
through a USB cable. [0053] The central processing

primied(CPy nb-caebpersokal conputer refers to a table
i ndi cating the received coordi nate val ue or code val ue
and €@Qsks the display device (DI SP) or the speaker
(not. shown) to output correspondi ng el ectronic map
dat aCarlhain att lerha s faorinmghto b sargge onnfobramatdter,i ssdund and
information, or notion picture information. [0054]
thiNexénl{ h@otabopiad dreg niusate keriurad limdee dgsaehicbegtical
wth reference to Figs. 4 to 9D.
imaging element are imaged black.

[0052]

The captured image of the dot pattern read in such a manner
is analyzed by a central processing unit (CPU) in the scanner,
then is converted into a coordinate value or a code value, and
subsequently is transmitted to the personal computer through
a USB cable.

[0053]

The central processingunit (CPU) of the personal computer
refers to a table indicating the received coordinate value or
code value and causes the display device (DISP) or the speaker
(not shown) to output corresponding electronic map data,
character information, image information, sound information,
or motion picture information.

[0054]

Next, the dot pattern used herein will be described with

reference to Figs. 4 to 9D.

[0055]
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[0055]Fig. 4 is an explanatory view show ng GRID as
an exanple of a dot pattern of the invention. [0056]
womeosM7 in the drawi ngs, for conveni ence of PCT/SG2006/000267
expl anation, vertical and horizontal lattice lines are
shown, but do not exist on a printing surface. Wen
the scanner as the inmaging unit has an infrared ray
irradiation unit, key dots 2 , information dots 3 ,
reference | attice point dots 4 and the |ike
consFifuts h§ AhEXBIPNBAPEE AL aW §F8W|6P€f%‘?‘%%3r ¥ Spt it fEegple
w th carbon ink that absorbs infrared rays. [0057]
ofFpgdol pathfrBnPar §BE RERNERGWI ng an exanpl e of the
informati on dots of the dot pattern and bit display of
dat al@@PPhed therein. Figs . 6A and 6B are expl anatory
views showi ng the information dots di sposed around the
keyMdoeovEpos8|timndiravongat ifor ¢orprarioengriof mettiedation,
using the dot pattern of the invention includes
vegeherat and bbérihendal battice lines ecogritawm dfutt ki not
dot pattern 1 , and output of information and prograns
exisomot ke pdahtpapt eunfice. Thatien $he Bcander 49 tteadrishg ng
dot pattern 1 as inmge data by a canmera, first, the

unt ef ersgncenl! atdfrearqadi phydairs-a4iarng ext eact pd kdyhedot he 2,
key dots 2 are extracted on thebasis of the fact that

in€6tBadoAotY B, ate ROSIAdONS tWHBEG I N HELBI £B6Q the 1ike

lattice point dots 4 are originally disposed,
constitutingthedotpatternlarepreferablyprintedwithcarbon
ink that absorbs infrared rays.

[0057]

Fig. 5 is an enlarged view showing an example of the
information dots of the dot pattern and bit display of data
defined therein. Figs. 6A and 6B are explanatory views showing
the information dots disposed around the key dot.

[0058]

An information input/output method using the dot pattern
of the invention includes generation of the dot pattern 1,
recognition of the dot pattern 1, and output of information
and programs from the dot pattern 1. That is, in order to read
the dot pattern 1 as image data by a camera, first, the reference
lattice point dots 4 are extracted, then the key dots 2 are
extractedonthebasisofthe fact thatdotsdonothitatpositions

wherethereferencelatticepointdots4areoriginallydisposed,

and subsequently the informationdots 3 are extracted. Assuch,
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and subsequently the information dots 3 are extracted.
A s such,through digitalization, the information

WO e@ioss4ar e extracted and then the infornati oPCT/SG2006/000267
digitalized. On the basis of the digitalized
informati on, the information and prograns are out put
fromthe dot pattern 1 . For exanple, the information,
such as sound and the like, or progranms are output

fromthe dot. pattern 1 to an information out put
thﬁﬁﬁﬁbé}[lﬁ%lfjtaallﬁ@r%| CRENIt At PhASIbPrE 2% eHtaRCted
qine. [0059] I n the invention, upon generation of the
ango Patte Anformptigngss Akgrtalekershi t Oonthe basis of the
cinformation, such as sound, that is, the key dots 2 ,
digheaihfed maPleamasiens thendnimrmattiarenzed | arogcams are
oint dots 4 are arranged according to predeterm ned-
oukpp st rgm Fhgodot aeret terrerlat | Baratgampliémthe dnsbhowatiion,
Fig. 4, in each block of the dot pattern 1
suglepreseenidiafdredtilon, & preogrefer enee cuaplitcErom the
poi nt dots 4 are disposed on the basis of the key dots
do® patareicn He tionfor imf o omatbdn Jouwispul syasathtius,t Bepersonal
vicinity of a virtual lattice point 5 surrounded by
coiputter eferebke datdi celpoelsat Spdonel n the bl ock,
arbitrary digitalized information is defined.
Morepy®59] i n the exanple of Fig. 4 , four blocks (in a
bol d-1ine frane) .of the dot pattern 1 are arranged in

par aih elhe Chveaunsa, &ben dndaitiid ok tEeNMt Idardad 1,

to four blocks. [0060] One correspondi ng i nformation
£ 1180 AL GHRM SBYgREL P R information, such as sound, that
is, the key dots 2, the information dots 3, and the reference
lattice point dots 4 are arranged according to predetermined
rules by a dot code generation algorithm. As shown in Fig.
4, in each block of the dot pattern 1 representing information,
5 x 5 reference lattice point dots 4 are disposed on the basis
of the key dots 2, and the information dot 3 is disposed in
the vicinity of a virtual lattice point 5 surrounded by four
reference lattice points 4. In the block, arbitrary
digitalized information is defined. Moreover, in the example
of Fig. 4, four blocks (in a bold-line frame) of the dot pattern
1 are arranged in parallel. Of course, the dot pattern 1 is
not limited to four blocks.

[0060]

One corresponding information and program may be output

to one block or may be output to a plurality of blocks.
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to one block or may be output to a plurality of
bl ocks. [ 0061] When the dot pattern 1 is taken as inmage
waelau0a/08274n canera, imaging fromdistortion or BCEHRG2006/000267
a lens of the canera, expansion and contraction of the
paper, curvature of the surface of the nmedium and
di stortion upon printing can be corrected using the
reference lattice point dots 4 . Specifically, the
correction function (Xn, Yn) =f (Xn', Yn') for
convéP®Phy the distorted four reference lattice point
dots 4 into the original rectangular shape is
obt ai'aed thendot ma titeoy Auity 6akEbtas dmape dvta botedappra,
the same function so as to calculate a vector of the
imggingcfrpnf dimgoirsaogotoy FlaftogsR]a | fenheofetbrenemera,
|attice point dots 4 are disposed in the dot pattern 1
expansiborndneget datal abbdithedodyye t akungathe edof tpatueface
1 using the canera, the distortion due to the canera
ofi she aradEiotned andc cdsdionglivyn epen phemtihe dam@pe dataecoked
the dot pattern 1 is taken by a popul ar canera
using! tigk nge e deaitse Nayigahpghndi 8bostd on,sgded fiimRQgay, the
dat a obtai ned by taking the dot pattern 1 using the

co£a8BE Bof afurler B&HE U@, ely ) r-ecqagmi'zedn ' FUFé Aionv4&ing the
though the image data is taken in a state where the

disesefadirpumpbt8gdn e tihtihe d sPectyckd 4 hetsrhaeeigfinal
the dot pattern 1 , the dot pattern 1 can be

re?ﬁthE@i@f)’sHaeﬁé)Q@ égqalkge63alnd\éleshlﬁwemat5ba déts 3 are

ey dots are dots that are forned
corrected by the same function so as to calculate a vector of

the correct information dots 3.

[0062]

If the refeﬁence lattice point dots 4 are disposed in
the dot pattern 1, as for image data obtained by taking the
dot pattern 1 using the camera, the distortion due to the camera
is corrected. Accordingly, even when the image data of the
dot pattern 1 is taken by a popular camera including a lens
having high distortion, the image data obtained by taking the
dot pattern 1 using the camera can be accurately recognized.
Further, even though the image data is taken in a state where
the camera is inclined with the respect to the surface of the
dot pattern 1, the dot pattern 1 can be accurately recognized.

[0063]

As shown in Fig. 4, the key dots 2 are dots that are formed

by disposing the four reference lattice point dots 4 at four
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by di sposing the four reference lattice point dots 4
at fourcorners of the block to be shifted in a
w@e@desarTi ned direction. The key dots 2 are PCT/SG2006/000267

representative points of the dot pattern 1 for one

bl ock representing the information dots 3 . For

exanple , the reference lattice point dots 4 at the

four corners of the block of the dot pattern 1 are

war.d._\When the information dots 3

hi f 2
cof bt B e R g T o B R T e R et A Ce S REn -

Thke% dg%s 2 are shifted by 0.2 mm downward becone
TooTHi Ht® AR LEHURRIIERT IR Pt iofalthgaPgs pattern
not |Ii

rgted thereto, but may vary according to the

1 for phedr Lo FersPEeReBE LpHE hgoh fsmadripridot § §oeafoThaample,
information dots 3 are dots for the recognition of

the fefiaranch lathd qenpeinttdons does Bharfoar remgesks of the
around the key dot 2 as a representative point, and

ble¢maf 4heodet watrteendi dpase dstaitf tmtl byoD nf smexpvessked #yen
a vector wth the virtual lattice point 5, that is,

the hintenmeticur dotnd8d deprelsentowr aref er enserdhhstee, the
point dots 4 , as a start point. For exanple, the

posf igrmatiheredths Begrdotepeacti el frearspundedmbiotiRard
reference lattice point dots 4 and, as shown in Fig. 5

begond ecatntdi repae geb frrtogm t Aeweivet-yakhliat hiwerpebnt vR1Y is
0.2 mm have direction and | ength expressed by the

notvadidited Thepetbhase: delsvarg dictethPABhLedl £S5 Phe

a clockwi se direction and then di sposed in eight
blabl ecf i1ons dotThese-&at s represent three bits .

Therefore, three bits x 16 = 48 bits can be expressed
by times]

The information dots 3 are dots for the recognition of
information. The information dots 3 are arranged around the
key dot 2 as a representative point, and simultaneously are
disposed at end points expressed by a vector with the virtual
lattice point 5, that is, the center surrounded by the four
reference lattice point dots 4, as a start point. For example,
the information dots 3 are respectively surrounded by the
reference lattice point dots 4 and, as shown in Fig. 5, the
dots spaced from the virtual lattice point 5 by 0.2 mm have
direction and length expressed by the vector. Then, these dots
are rotated by 45 degrees in a clockwise direction and then
disposed ineight directions. These dots represent threebits.
Therefore, three bits x 16 = 48 bits can be expressed by the

dot pattern 1 of one block.
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dot pattern 1 of one bl ock.[0065] Mreover, in the
exanpl e shown in the drawing, the three bits are
wez@re3xsetby di sposing the dots in the eight PCT/SG2006/000267
directions, but the invention is not Iimted thereto.
For exanple, four bits can be expressed by di sposing
the dots in 16 directions. O course, other changes
can be nade. [0066] The dianeter of the key dot 2 ,
t he hgégg tion dot 3, or the reference lattice point
dot gaeferably about 0.1 mmin consideration of
visual quality, printing accuracy to paper quality
r esollQ¥FoNReBf lt%ghéa‘?f@@ lasgoypt + R Pgay Lagi z%he three
ion. [0067] Further, a gap between the reference
b1} §ereQsRks TRedby s ispos laldite dohmintheeight directions,
hori zontal /vertical direction in consideration of a
but g rigev ¢ mifiormits owtadduatetiokhanetongiFuy axeaded four
m srecognition of various dots 2, 3, and 4 . The
bikhidan depemnprebsehebkell simisihg sher dbesatuh yl @bdutc26¥%ns .
of the lattice gap in consideration of m srecognition
Of ofotthgey edehencehbayés ceapobatmads . 4 and t he
information dot 3 . [0068] A gap between the
i nforoméépn dot 3 and the virtual lattice point
surrounded by the four reference lattice point dots 4

i s priet ed ehhet @r gap e ey 0%, 0fc e dinFlanee ket ween 3,
adj acent
or the reference lattice point dot 4 is preferably about 0.1
mm in consideration of visual quality, printing accuracy to
paper quality, resolution of the camera, and optimum
digitalization.
[0067]
Further, a gap between the reference lattice point dots
4 is about 1 mm in the horizontal/vertical direction in
consideration of a required information amount for an imaging
area and misrecognition of various dots 2, 3, and 4. The shift
amount of the key dot 2 is preferably about 20% of the lattice
gap in consideration of misrecognition of the reference lattice
point dot 4 and the information dot 3.
[0068]
A gap between the informationdot 3 and the virtual lattice
point surrounded by the four reference lattice point dots 4

is preferably a gap of 15 to 30% of a distance between adjacent

virtual latticepoints5. Ifadistancebetweenthe information
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virtual lattice points 5. If a distance between the
informati ondot 3 and the virtual lattice point 5is

W@ b@ria2741 han the gap, the dots are likely to BCESG2006/000267
recognized a s a large lunp and are difficult to b e
consi dered as the dot pattern 1 . In contrast, if the
di stance between the information dot 3 and the virtua
lattice point 5 is longer than the gap, it i s

dlffl%ﬁ é to reco ni ze whether or not the information
dogot & ﬁsVVéE‘t‘% RYEQs sraRtty 1§ shedtax ShpacER 9P,

virtual lattjce point 5 . [0069] For exanple, a s
thehdRhsi #rEi HL kel thds ArsPenizeA asta Bapge |luymp @nd are
i6 are arranged fromthe center of the block in a
digfdERME e éaer@@nseﬁer@dméha fet tiaddegaplof In mandmast,
represents 3 bits x 16 48 bits by 4 mmx 4 mn
lf[@@@@ilam'm@etWSé@nbtbe kisn £ drenta thisore datdBvaddathe virtual
i nformati on contents having no effect on other
lathfioenmbiioh bomsedbngmy bhenprtbei deg,i dtt He kliddkcult to
Fig. 6B shows these subbl ocks. In the subblocks [Ii,
ret@gni3de vhétbBerlot7not th¢ |hfdAhtidon ddi?2]3 arddd v@ctor
14, 115, lie] , each having four information dots 3 ,
diredependentydataufd bht sd¥adert12ibihs) anetexpapdedt 5.
in the information dots 3 . A s such, if the subbl ocks
are ppogpped, error check can b e easily perforned in
subbl ocks. [0071] Preferably, vector directions

(rotabi o Shp BE! | N)sHHwrt RE Fﬂéorﬁﬁl'ﬂﬁbcgﬁfbfﬁéﬁf%n dots
uni formy det erm ned for every 30
3 of I; to Ii¢ are arranged from the center of the block in a
clockwise direction to have a lattice gap of 1 mm and represents
3 bits x 16 = 48 bits by 4 mm X 4 mm.

[0070]

Moreover, subblocks that have individual information
contents having no effect on other information content may be
provided in the block. Fig. 6B shows these subblocks. In the
subblocks [Ii, Iz, I3, I4], [Is, Ls, Iy, Igl, [Is, T10, T11, I12],
and [Ii3, T14, Iis, Ii¢], each having four information dots 3,
independent data (3 bits x 4 = 12 bits) are expanded in the
information dots 3. As such, if the subblocks are provided,
error check can be easily performed in subblocks.

[0071]

Preferably, vector directions (rotation direction) of
the information dots 3 are uniformly determined for every 30

to 90 degrees.
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to 90 degrees.[0072] Fig. 7 is a diagram show ng an
exanpl e of the information dot 3 and bit display of
walatoa/0825#T ned t herein, and shows anot her enbodP@ERG2006/000267
[0073] For the information dots 3 , two |ong and short
dots fromthe virtual lattice point 5 surrounded by
the reference lattice point dots 4 are used. |If the
vector directions are 8 directions, 4 bits can be
represented. At this tine, the longer dot is.
preféP§B?} about 25 to 30% of the distance between
adj acent virtual lattice points 5 and the shorter dot
i s pFéferabPy? SBagtamsshew hpypnheraaple pgnweherinfgrmation
inter-center gap between the |ong and short
dotnt apfdtiitodigplsy> i dapratafrigisidthengen, Amghshpes another
di anmeter of the dot. [0074] The nunber of information
emfotlém@nsur r ounded by the four reference lattice point
dots 4 is preferably one in consideration of visua
qual (0973However, when a desired information anmount is
| arge regardl ess of visual quality, one dot is
assi goedHeonindremaedioar doasd ,atpbul @hd tandEhort dots from
information dots 3 are represented, thereby having a

thearige @buat t 0t eipdiormatsdirourle E¥AMNELre F8r 6886 10fttice
an eight-directional vector of a concentric circle,

pol A€ dotfsor #Bé ieBddot Bf 8hsWiec@Wwraded-dWt #d¥es 4888 directions,

reference lattice point dots 4 can represent
4 bnter aBhi B8 PEp28sedPB316 ANTALINBLHIME, the longer dot is
preferably about 25 to 30% of the distance between adjacent
virtual lattice points 5 and the shorter dot is preferably about
15 to 20% thereof. However, an inter-center gap between the
long and short information dots 3 is preferably longer than
the diameter of the dot.

[0074]

The number of information dots 3 surrounded by the four
reference latticepointdots 4 ispreferablyoneinconsideration
of visual quality. However, when a desired information amount
is large regardless of visual quality, one dot is assigned for
one vector, andapluralityof informationdots 3 are represented,
thereby having a large amount of information. For example,
in case of an eight-directional vector of a concentric circle,
the information dots 3 surrounded by the four reference lattice
point dots 4 can represent informationof 28. The 16 information

dots of one block become 2%28,
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dots of one bl ock beconme 2128 .[0075] Figs. 8A to 8C

show exanpl es of the information dot and bit display
wotoodasa4def i ned therein. Specifically, Fig. SBCHRGN®6/600267

case where two dots are disposed, Fig. 8B shows a case

where four dots are disposed, and Fig. 8C shows a case

where five dots art disposed. [0076] Figs. 9A to 9D

show nodi fications of the dot pattern. Specifically,

Fig. 9A is a schematic view showi ng a case where six

i nf of A&fPbn dots are di sposed, Fig. 9B is a schematic

vi ew_showi ng a case where nine information dots are

di spbsed; GO 8€ sBow MRS OfvibR SHEMRYLt e gt and

where 12 information dots are disposed, and Fig. 9D is
bip dipehayief viahe steil med ot hesel wheS®e3s fisldidivat iFdw. 8A

dots are disposed. [0077] In the dot patterns 1 shown
shows B geise4vhatde Rgs doBA and éBspdsed/4 Big BB shows a case

i nformati on dots 3 are disposed in one bl ock. However,
whéhe fowerdoton dre midisploskict, edntioFige 46 sindws rmtdagre where

dots 3 , but various changes can be made. For exanpl e,
fiaecdotdsngrtodikposéde of a required information anount

or resolution of the canera, 6 (2 x 3 ) information

dots[@omay be disposed in one block (a) , 9 (3 x 3)

i nformati on dots 3 may be di sposed in one block (b) ,

12 (Bigs4 9nitd IHBEHON ISt ixddorRe oF IPRSedd Pa@R@rn.

bl ock ?c) , or 36 information dots 3 nmay be di sposed
SpkBifically, Fig. 9A is a schematic view showing a case where
six information dots are disposed, Fig. 9B is a schematic view
showing a case where nine information dots are disposed, Fig.
9C is a schematic view showing a case where 12 information dots
are disposed, and Fig. 9D 1s a schematic view showing a case
where 36 information dots are disposed.

[0077]

In the dot patterns 1 shown in Figs. 4 and Figs. 6A and
6B, 16 (4 x 4) information dots 3 are disposed in one block.
However, the invention is not limited to the 16 information
dots 3, but various changes can bemade. For example, according
to the size of a required information amount or resolution of
the camera, 6 (2 x 3) information dots 3 may be disposed in
one block (a), 9 (3 x 3) information dots 3 may be disposed
in one block (b), 12 (3 x 4) information dots 3 may be disposed

in one block (c), or 36 information dots 3 may be disposed in

one block (d).
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one block (d) .[0078 ] Next, Figs. 10A and 10B show
the rel ationship between the dot pattern printed on

wo b@7sse7iace of the map, and the code val ue aneCT/R€206¥000267
coordi nate value. [0079] Fig. 10A shows val ues, which
are defined by 32 bits of Co to C31 of the dot
pattern, by a table. C o to C7 represent X
coordi nates, C8 to Cl15 represent Y coordinates, Ce to
C27 r grgfent map nunbers, C 28 to C30 represent
parii@ b s, and C31 represents XY map data. [0080]
Moreover, Ci6 to C27 are not |imted to map nunbers,

but NextrebtesentObtdd KRehqedde valadlonggpsbptween

These val ues are disposed in lattice regions shown in
theidpt papteroosriniped cguthe surfans odothpatarer andtiHee xode

coordi nates, the Y coordi nates, and correspondi ng code
valneoandt tba X¥odeovdinety vahube registered in 4 x 4

| attice regions. Accordingly, specific code

i nfofd@¥Pbn can be given to a region of a synbol on

the map, together with the XY coordinates. Wth the

formatg i NnpOAfsisuch va ldeis  pahtiehnarth@efbhed ey i3 bits of

based on the XY coordinates, and texts, inmages, notion
Co cctayr st el stinshttern, by a table. Co to C; represent
X coordinates, Cg to Ci5 represent Y coordinates, Ci¢ to Ca7
represent map numbers, Cyg to C3¢ represent parity bits, and
C31 represents XY map data.

[0080]

Moreover, Ci to Cy7 are not limited to map numbers, but
may represent other codes (code value).

[0081]

These values are disposed in lattice regions shown in
Fig. 10B.

[0082]

As such, in this dot pattern, the X coordinates, the Y
coordinates, and corresponding code information (code values)
can be registered in 4 x 4 lattice regions. Accordingly,
specific code information can be given to a region of a symbol
on the map, together with the XY coordinates. With the
formatting of such a dot pattern, the information based on the

XY coordinates, and texts, images, motion pictures, and sound

information corresponding to a symbol icon of a building or
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i nformati on corresponding to a synbol icon of a
buil ding orthe |ike can be associ ated and out put.
wQ 0@38327#1 gs. H A and H B are diagrans il | ustreCT/8G2006/000267
operation that enlarges or reduces an el ectronic nmap
by clicking an icon displayed on the | ower side of the
icon portion. [0084] Fig. HA is a diagramshow ng an
operation that is perforned on the map by a user, and
Fig,. HB is a diagramshowng a video that is
th%igbk%y%ﬂno?etﬁ%S%FéiF%9 ﬂ%@l%@t?ﬁ%nltor) when t he
corre ondlng operation is perforned. A s shown in
Flg 1f the user clicks the synbol 'enlarge 1
| ocated on the |ower side of the icon portion using
t he BE@hnddA andilddgpng dlagrams éapretestihe alopperation
pattern printed on the synbol. Then, the captured
thapmyd drgeanakyredibye s laa eheetnahicemy Hly plockssyrep icon
unit (CPU) of the scanner, then is converted into a
di sipt a yedeor coloe diore¢ e vadleeodHrticodicoal peytiomand
subsequently is transmtted to the personal conputer.
[ 0086084k central processing unit (CPU) of the
personal conputer refers to a table in the hard di sk
devikgg (HDlAOA st he dbsgBamf shbRidet ae0dhereadsn | PREE is
data (in this exanple, enlarged data of the electronic
pe FBPIm&d @me@h@@@@%ﬁ@n%@@ badt ey dot pcode, dﬁen;giram showing

di spl ays that on the display device (nonitor) [ 0086]

a video that is displayed on the display device (monitor) when
the corresponding operation is performed. As shown in Fig.
11A, if the user clicks the symbol 'enlarge' located on the
lower side of the icon portion using the scanner, an imaging
element captures the dot pattern printed on the symbol. Then,
thecapturedimage isanalyzedbythe internal central processing
unit (CPU) of the scanner, then is converted into a dot code
(coordinate value or code value), and subsequently is
transmitted to the personal computer.

[0085]

The central processingunit (CPU) of the personal computer
refers to a table in the hard disk device (HD) on the basis
of the dot code, reads image data (in this example, enlarged
data of the electronic map) stored corresponding to the dot
code, and displays that on the display device (monitor).

[0086]

The central processing unit (CPU) may perform a display
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The central processing unit (CPU) may perform a

di spl aycontrol of the display device (D SP) on the
whaw7s30#7 t he dot code, andmay directly enl ar geCT/B62006/000267

i mage data of the map di spl ayed on the display

(monitor) . [0087] In such a manner, as shown in Fig.

8B, the magnification of the electronic map on the

display device (nonitor) is enlarged. Simlarly, if

ynbol "reduce' is clicked, the magnification of
COPEEOéI %Et%%%l%kﬂ STERFCdPISP) PRetEGRRTLS ok rdle dot
is clicked, the .normal magnification returns. [0088]

cofip g @ndfsay ghaeedRyY @méaéfgggtr 319¢ detpstf the map displayed
eration that noves a map to be displayed on the
Ondggﬁldysﬁé§Vcém?ﬁ®hPer) by clicking an icon displayed
on the | ower side of the icon portion. [0089] In Fig.
12A, [P88The icon 'right' is clicked (captured by the
scanner) , the central processing unit (CPU of the
scanberswriabyr@sné he adoshpaht 2t Fief. 8Re tloomalgynidication
anal ysis program converts the dot pattern into the

of dote «lostet {a@roiar dapahe: ivatl isp Day elede cealmi)ito@Nds enlarged.
transmts the converted dot code to the persona

Simonpul gl 1if O098mbhe causd' PERAGTHNRY Nk hagERY)i cation
t he personal conputer that receives the dot code

of reh&rsldéx Adiei d alle disnrkhachard g skhe symbol 'normal' is

clicked, the normal magnification returns.

[0088]

Figs. 12A and 12B are diagrams illustrating an operation
that moves amap to be displayed on the display device (monitor)
by clicking an icon displayed on the lower side of the icon
portion.i

[0089]

In Fig. 12A, if the icon 'right' is clicked (captured
by the scanner), the central processingunit (CPU) of the scanner
analyzes the dot pattern of the icon by an analysis program,
converts the dot pattern into the dot code (coordinate value
or code value), and transmits the converted dot code to the
personal computer.

[0090]

Thecentral processingunit (CPU) of the personal computer

that receives the dot code refers to the table in the hard disk

device (HD) on the basis of the dot code, reads out the image
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device (HD) on the basis of the dot code, reads out
the imagedata (in this exanple, nmap data on the right

W@ 2@e/0831an t he coordi nate position of the PCT/SG2006/000267

el ectroni cmap) stored corresponding to the dot code,
and di splays the image data on the display device

(nonitor) . [0091] The central processing unit (CPU)
may perform a display control of the display device

DI t .S { ot..C gl
A s ST S ags GRa oF ThE R oh Sy ea gh Ehe
t [ . (nonj 092]. e: ' -
o B R G b b Ve 16 T AL Car e o iy g ™
t he,di splay_devi,ce (DI SP), noves in,the | ef :
to PeedBrononn | REGseFERAZES, The Toon Tt S itispLay

q descr,i bed, bgt the i mage data may nove in the right

eV A8 FOF3093] Sinilarly, if the user clicks

"left', She i mge data of the map is scrolled |leftward
(or[Pp Htmard) . If "up' is clicked, the imge data of
the map is scrolled upward (or downward) , and, if,
" dowRe FENBTREKFPCEISING s8AE| (eBU YdiRed TosH airbay
. In addition, if '"return' is clicked, the imge data

congfroflhefrhper &t sphay tde THee st beroitaet Rasssr of | the dot
[0094] Figs. 13A and 13B are diagrans illustrating an

codgpepntirory iatednompyet #ed alr@st £bai tnagp dAta kifckpagnap

the map by the user.
displayed on the display (monitor).

[0092]

In the above~described embodiment, an example where the
image data displayed on the display device (DISP) moves in the
left direction on the screen by the icon 'right' has been
described, but the image data may move in the right direction.

[0093]

Similarly, if the user clicks 'left', the image data of
themapis s_crolled leftward (orrightward). If'up'isclicked,
the image data of the map is scrolled upward (or downward),
and, if 'down' is clicked, it is scrolled downward (or upward).
In addition, if 'return' is clicked, the image data of the map
returns to the state before the scroll.

[0094]

Figs. 13A and 13B are diagrams illustrating an operation
that scrolls the electronic map by clicking the map by the user.

[0095]
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[0095] Figs. 13A and 13B are diagrans illustrating a

case where the user clicks an arbitrary position, such
W@sg00a/08030, a river, or the like on the map. PCT/SG2006/000267

Specifically, Fig. 13A is a diagram show ng an

operation that is perfornmed on the map by the user,

and Fig. 13B is a diagramshowing a video that is

di spl ayed on the display device (nonitor) when the

corresponding operation i s performnmed. For exanple, as

ShowhLoR- Fig 2R9 AL 51 e dd agERTE| | ORS T A 0k 2Fa s hahere

road using the scanner, the central processing unit
Che ST 6L1Fke aR aFReitrafy Doekt i, dotChhasterRagy agiver,

anal ysis software program The dot code is transmtted
orthe hel ket dheprePessPRgCUAi cal EPY)Fbe - t he? dohpuddagram

The conputer reads only a code representing the XY
shewbhdidmoesret iohathpbsis penr fiommeleoddthe ode. by relsiciser,

a manner, as shown in Fig. 13B, the inmage data of the
andupigs 3B ol el dladramaghdaniencraosside [thedt dd¢ atl splayed

center of the display. [0096] According to the
onitheetitspdray @devlce Kmpoinbri) sshrot thé obredspontihagopadadrion

river, but may be a synbol on the map, such as a gas
isspeart foumed. t Mod ekamplt,t he sis@wn Gln ekg .t heasyibahe user

according to the above-described nethod, the code

cliepsesenrirbRg ife DRé caidlinedes ohet BEasNEBP! the eadral
and the image data of the map is scrolled such that

pr%ggzg¥ﬂ@QhﬁHS(tQQ@t@@ e tNRAGRN 8hatl zbBer gé sI@Yattern
by an analysis software program. The dot code is transmitted
to the central processing unit (CPU) of the computer. The
computer reads only a code representing the XY coordinates of
that position in the dot code. 1In such a manner, as shown in
Fig. 13B, the image data of the map is scrolled such that the
cross is located at the center of the display.
[0096]

According to the invention, a click point is not limited
to the road or river, but may be a symbol on the map, such as
a gas station or the like. If the user clicks the symbol,
according to the above-described method, the code representing
the XY coordinates of the symbol is read, and the image data
of the map is scrolled such that the symbol is located at the
center of the display.

[0097]

Figs. 14A and 14B are diagrams illustrating an operation
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Figs. 14A and 14B are diagrans illustrating an
operationthat scrolls the electronic map by a grid
waole@g/osgyeT at i on. [0098] Fig. 14A is a di agram BODSGHH6/000267
an operation that is perforned on the map by the user,
and Fig. 14B is a diagramshow ng a video that is
di spl ayed on the display when the correspondi ng
operation is perfornmed. Here, the grid drag operation
refers ve the scanner in a state, where the ,
thégaﬁﬁéP5?§H?HecsﬂFaEFoaﬂ?hmﬁﬁebﬁaﬁ poiti 6R29| APERRELON.
exanple, the user initially clicks the center of the
crosé?og%b noves the scanner to the center of the map
portion so as not to be separated fromthe map _
portFo8: WAEh itthia gpagagloshoadnehch ¢peraglongBhat is
the screen is scrolled such that the center of the
pegfosBefsonothe adaptby ehe amer, dfnd HElali siflBayis [2009Sjgram
Wth this operation, first, the scanner reads the
sheowdndi ravédeal tdadf ihelismssyednonthea theptegr dheat ehe
val ue changes as the scanner noves. [0100] The
corpesdbndirgvapaeatthangedpemfouakeda nHapey ahe grid drag
sequentially transmtted to the personal conputer .
opdhet tentredie rpr o @ssenthafténf&EPUN HEthhe WasobA scanner
conputer noves (scrolls) the electronic map displ ayed
is0ih tdee tdicsplayh devd eRp( poption) o the sbaghsp0é, ties user
change of the coordinate value. As a result,
in@€EQI Uy NY itk d BReldeiY 4 B, t e rekast 4N vERPLhS scanner

scrol |l ed such
to the center of the map portion so as not to be separated from
the map portion. With this operation, as shown in Fig. 14B,
the screen is scrolled such that the center of the cross is
located at the center of the display.

[0099]

With this operation, first, the scanner reads the
coordinate value of the cross, and then the coordinate value
changes as the scanner moves.

[0100]

The coordinate values changed in such a manner are
sequentially transmittedtothepersonal computer. Thecentral
processing unit (CPU) of the personal computer moves (scrolls)
the electronic map displayed on the display device (monitor)
on the basis of the change of the coordinate value. As aresult,

according to the invention, the electronicmap is scrolled such

that the clicked point is displayed at the center of the display.
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that the clicked point is displayed at the center of

the display.[0101] Figs. 15A and 15B are di agrans
w0 Rdoamsa7at i ng a search function of facilities PCT/SGE06/000267

like. [0102] Fig. 15A is a diagram show ng an

operation that is perfornmed on the map by the user,

and Fig. 15B is a diagramshowing a video that is

di spl ayed on the display device (nonitor) when the

corr?éﬁggﬁlng operation is performed. [0103] If the

user any one |con of 'G5, 'ATM

"accommodation' |, "places to eat' r|nted on the

uppef1gfdelsh fRE PréB aéﬁ ﬁé@ﬁ@wbéﬁl%&.r@&tlmw [fearch

facility corresponding to the synbol is displayed on
fupgéieneefr barélihpesrer ERanpike.as shown in Fig. 15A

if the user clicks the icon '"GS ', as shown in Fig.

15B, [818¥hbol 1GS' indicating a gas station is

di spl ayed at a position on the electronic map where

t he Bag. sflafi drs exi disgra®i whioaring, arf ¢peraseenckheksis

the icon "ATM , an icon indicating an ATM of a bank
peofotrined| okeths maspbpyede kgt heand iFig.hd aksers @ idikgyram

the icon "accommodation', a synbol indicating a
shbedgyrgrfdsd thay i ssdicdp Bsyed batteéle display A8vits (monitor)

di spl ayed, and, if the user clicks the synbol 'places

whéfi €Rk coraesSybhalingndpeabtngnaikeptagbantédl S
di spl ayed. Accordingly, the user can easily know where
a targetzfacility is |located. [0104]

If the wuser clicks any one icon of 'GS', 'ATM',
'accommodation', and 'places to eat' printed on the upper side
of themap, anicon symbol indicating the facility corresponding
to the symbol is displayed on the electronic map. For example,
as shown in Fig. 15A, if the user clicks the icon 'GS', as shown
in Fig. 15B, a symbol 'GS' indicating a gas station is displayed
at apositiononthe electronicmap where the gas stationexists.
Similarly, if the user clicks the icon 'ATM', an icon indicating
an ATM of a bank or the like is displayed. Further, if the
user clicks the icon 'accommodation', a symbol indicating a
lodging facility, such as a hotel or an inn, is displayed, and,
if theuserclicks the symbol 'placestoeat', asymbol indicating
a restaurant is displayed. Accordingly, the user can easily
know where a target facility is located.

[0104]

Here, in the icons 'GS', 'ATM', 'accommodation', and
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Here, in the icons 'GS', 'ATM, 'accommodation',

and' places to eat', a code value is printed as a dot
w@aiowe8214T or every predeterm ned nunber of i coPGT/STH®6P00267

if the imaging el enent of the scanner reads the dot

pattern as the captured i mage, the central processing

unit (CPU) of the scanner converts the dot pattern

into the code value on the basis of the analysis

ram of a ROM gn anspmits the code value to the

'PREPESNGD SHmmUPeFOOPOTBSYS b Riahthes 26 Bouss ) GRRT For

(CPU) of the ersonal conput er searches the table on
SVERY Bé@ﬁ@termﬂﬁ@%aﬁ@b@a @&, i&edsmapdhand difspheydmggoing

synbol image corresponding to the code val ue on an
elemgetrohi Elengrannege 1eiesisl 4peddeh pakterzpmythe captured

(noni tor) [0106] In a state where the synbol is
1mag§pltéwr@wezhér@p@@tsmm@mpcwf ofHehaiseanpe i comverts

the icon corresponding to the synbol, the synbol on
thekbotepatteoniimtmphescodnvadde CEIOI(D%] bd&s gs of16le amé lysis

16B are diagrans illustrating an informati on node.
prp@toB)oMacROMf crmttiramsmide théercdd oad ust Adbechwdhereasonal

information (characters, inmages, sound, notion
coppatares, and the |ike) corresponding to the synbol on

the map i s explained. [0109]

[0105]

The central processingunit (CPU) of the personal computer
searches the table on the basis of the code value, and maps
and displays a symbol image corresponding to the code value
on an electronic map image displayed on the display (monitor).

[0106]

In a state where the symbol is displayed on the electronic
map, 1f the user clicks the icon corresponding to the symbol,
the symbol on the electronic map is removed.

[0107]

Figs. l6Aandl6Barediagrams illustratinganinformation
mode.

[0108]

The information mode refers to a state where information
(characters, images, sound, motion pictures, and the like)
corresponding to the symbol on the map is explained.

[0109]

In this embodiment, in an initial setting, a map mode
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In this enbodinent, in an initial setting, a map
nodeis set. In order to switch fromthe map node to
wo b@7iosf7eT mat i on node, as shown in Fig. 16A, tPET/S6HI06/000267
first clicks the icon "information' on the upper side
of the icon portion. Accordingly, a swtching
processing fromthe nmap node to the information node
is perforned. [0110] Specifically, in the icon

dnforpation' , .a predeterm ned code value is printed |
5 40 G TR R R SHEER S T fRgrige drehenp n g Lon

canner reads.the, dot ttern as i mage data, the _
mo@%m 3l Sb988e§§i ﬁégunilgg‘(' CPOP 8ferhé1g€anfer cksnider ¢ con
,.t?e dot ,pattern into the code value by the analysis
LBPORFARLOR e RAMIS adiPEedns Rifle (RE (B8R VLo PontHen.

personal conputer. [0111] The central processing unit
Aceeptnotyt e PErisEHEY eomsEser noh&rometbp viasp tiede dde the
._value switches a display node of the display (nonitor)
inforppklenfoedat ionceplermgdil2] Next, the user clicks

a synbol indicating a facility whose information is

desi F@HLOFor exanple, as shown in Fig. 16A, the user

clicks a synbol of a tenple. Then, a code val ue

i ndi Sped¢nfichkly ehplthd scondnsificrred ifom 't,he ppetseranined

conputer. The central processing unit (CPU) of the
copersuna icoppiherdt hata retepueserhe colenyal tieef ikBging

op .

tenpl e searches the table on the basis of the code
elemdnie ahdloutgrdmmd Ny iR CoRapaEkey$ as image data,
the central processing unit (CPU) of the scanner converts the
dot pattern into the code value by the analysis program of the
ROM, ad transmits the code value to the personal computer.

[0111]

Thecentralprocessingunit(CPU)ofthepersonalcomputer
that receives the code value switches a display mode of the
display (monitor) to the information mode.

[0112]

Next, the user clicks a symbol indicatinga facility whose
information is desired. For example, as shown in Fig. 16A,
the user clicks a symbol of a temple. Then, a code value
indicating the temple is transmitted to the personal computer.
The central processing unit (CPU) of the personal computer that
receives the code value of the temple searches the table on

thebasis of the code value and outputs information (characters,

images, sound, motion pictures, and the like) corresponding
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i mages, sound, notion pictures, and the |ike)
correspondi ngto the code value fromthe display

W@ ewniiosn) . Here, the video of the tenple is BUERGAPS000267
on the display, and sound for explaining the tenple is
out put fromthe speaker. [0113] Figs. 17A to 17C are
diagrams illustrating a method of switching fromthe
map node to the information node. [0114] A s shown in

to s colitAvande ¥6Bm Qﬂetcﬁ‘ﬁsmr(_ﬁn‘i@c&g LhBekEOMhe video
portion, two icons of 'information' an map’ are

of PELBL @dmineVer 43 Spde, s brhipg Ccﬂ%%eaferéx&ﬁ WEQFEX for

an operation of the scanner, instea cli cKi n%_ ese

HEONSi n&04413] + Ei 1 h a e e ching is
e R e i

tapp't@m@Perati on refers to an operation that stands

the scanner in a direction perpendicular to the map

cariner i n_per pendi cul ar p
and fbte: P R 8 e e e e g of
[ ' h nbol of t e,
L CPRLND G e B RO RD AL 1 01 e SR WHOR R Ao | s

per f 41 and the video of the tenple is displayed on
t he @‘5@% Iay (monitor) . [0116] Specifically, the

central_ processing unit (CPU) of the personal conputer

r ecdyniSF Y 48t FLEE- gF ¢ abPioRy 6Pefhei WPPes side of the
. _performed when the substantially same XY coordinate
icon portion, two icons of 'information' and 'map' are printed.

However, mode switching can be performed by an operation of
the scanner, instead of clicking these icons.

[0115]

Fig. 17A shows a case where switching is performed by
a grid tapping operation. The grid tapping operation refers
to an operation that stands the scanner in a direction
perpendicular to the map and hits against the map while moving
the scanner up and down. For example, if the user performs
thegridtappingoperationonthesymbolofthetemple,switching
from the map mode to the information mode is performed, and
the video of the temple is displayed on the display (monitor).

[0116]

Specifically, the central processing unit (CPU) of the
personal computer recognizes that the grip tapping operation
is performed when the substantially same XY coordinate

information or code information are read in a predetermined
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information or code information are read in a

predeterm nedtine nultiple times . [0117 ] Fig. 17B
WGeh@me3xa4Trase where switching is perfornmed by BCOSGZNG/000267

sliding operation. The grid sliding operation refers

to an operation that circularly slides the scanner on

the map. The user perforns the grid sliding operation

so as to surround the synbol. Accordingly, swtching

t.fromﬁﬁg rap node to the information node is
1B&r O B ahd™BRe video of the tenple is displayed on

t he fi Si)| ay (nonitor) . [0118] Specifically, the
cent £ 4f Z)}ocessi ng unit (CPU) of the personal computer
recogni zes_that the grip sliding operation is
per f bt fred! Wheth®s cd orah hathe denforitathiing rsagenfogmed by
predetermned time by the circular grid sliding
a @ped dtliiohing opeaaitiwgi-ngThai grbw $heling faeeradfiarheefers
mediumis recogni zed as a substantially circul ar
totaraoperp0109] tiFg.cikt@ Istdys s Al das et vh ecanswirt chittge nsp.
performed by a grid scratch operation. The grid
Thesarsrcheoperati ome refiel s1idiag qperstian sbhag to¥esround
the scanner on the nmap several tinmes as a scratch. The
theseymipel f o ngylivd seiatbingperaini Ole aiad ide to the
synbol . Accordingly, swtching fromthe nmap node to

infbend bf on meddeon snpde fosmpas foidrathe @ndebhervikieatple is
the tenple is displayed on the display (nonitor)
displayed on the display (monitor).

[0118]

Specifically, the central processing unit (CPU) of the
personal computer recognizes that the grip sliding operation
is performed when XY coordinate information read in a
predetermined time by the circular grid sliding operation of
the imaging unit on the surface of the medium is recognized
as a substantially circular frace.

[0119]

Fig. 17C shows a case where switching is performed by
a grid scratch operation. The grid scratch operation refers
to an operation that moves the scanner on the map several times
as a scratch. The user performs the grid scratch operation
on the symbol. Accordingly, switching from the map mode to
the information mode is performed, and the video of the temple
is displayed on the display (monitor).

[0120]
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[0120] Specifically, the central processing unit (CPU)

of the personal conputer recognizes that the grip
wa@eooawsit4pperation i s perfornmed when a trace oPCHYG2006/000267

coordinates read in a predetermined tinme is recogni zed

as a repetition of a short linear trace (scratch)

[0121] The operation of the scanner for switching from

the map node to the information node is not limted to

t he above-descri bed enbodi nent. Wth other operations

t hanSR el Ebodbl Yesktts FEdtdidr REPERS SBYOt Wl hisEFPU) of the

switching to the information node may be perforned. .
pPersanel ERItansaIrdces shataghamsrip 1asratah egeaation
_ operation that scrolls the electronic map according to
isgpegrficamest | vhebf a herseanmss XYriebaidinapes areed) in a

Specifically, Fig. 18Ais a diagramillustrating an
propetarionedftihe LserecdmylzdBBd s aafiedggrtamn of a short

illustrating a case where the inclination of the
liseannerachahgesatchh. respect to the vertica

direction, and Fig. 18Cis a diagramillustrating a

statp0lieye the electronic map i s being scrolled on

the display (nonitor) . [0123] The orientation of the

scanTies opRfrerts dro o@int Be | @rald 0T o swht 6Riagl f 268 the map

buf fer becomes upward upon imging. A s shown in Fig.
mod8A, td hechiserised nd thieordr i@t iign efott he isGaRREr tn the
above-described embodiment. With other operations than the
above-described operations by the user, switching to the
information mode may be performed.

[0122]

Figs. 18A to 18C are diagrams illustrating an operation
that scrolls the electronic map according to an orientation
of the scanner (grid tilt operation). Specifically, Fig. 18A
is a diagram illustrating an operation of the user, Fig. 18B
is a diagram illustrating a case where the inclination of the
scanner changes with respect to the vertical direction, and
Fig. 18C is a diagram illustrating a state where the electronic
map is being scrolled on the display (monitor).

[0123]

The orientation of the scanner refers to an orientation
in which a frame buffer becomes upward upon imaging. As shown

in Fig. 18A, the user sets the orientation of the scanner in

a direction to be scrolled and clicks. Then, a position where
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a direction to be scrolled and clicks. Then, a
position wherethe user clicks is scrolled in a
walreogosi7en i ndi cated by the orientation of thePCL/&GL®6/000267

[0124] In this case, a scroll distance of the
electronic map is determ ned by the inclination of the
scanner with respect to the vertical line of the map
and an angl e between the scanner and the map. In Fig.

(1). shows, a state where the scanner stands

thﬁp\l?aﬁtcloé%% el$ RFFMeed () sKbvie ot istati@diseted ky the

scanner is inclined forward, (3) shows a state where
oripataafnePfi heuPEABRE nclined forward, (4) shows a
state where the scanner is inclined backmard, and (5)
showsOhZ4t at e where the scanner is further inclined
backward. A s such, the operation that inclines the
scanbertips wea sk ora bactolalr dliiss- arefeerafed hieo edsogmiohic map
tilt. For each case, Fig. 18C illustrates how the
iseletdrmmed rap tihe sacdlihedion dhetlde sptayndmonitttorkespect
It is assuned that a point on the map portion clicked
tolhd hertusealilsidecatiatt abptdrel aaniesl®betheesCtig€Rcanner
before the scanner is inclined. Then, when the scanner

andscid@laipnedrhorvgs d.ss,helel sedwoOnrl etaBR WHYES HHe scanner
parallel with the sane direction as a direction

sthids cap edgBy Béeops | edBida, of2)t e @ftatrUkhRee the
if the scanner is deeply inclined, a noving speed and

scanABY11R0; £k 51,808 € - HELBASEs ). s%ﬁﬁ%é£§te wWher d He scanner
scanner is inclined backmard the el ectronic map noves

is ifhr@ ndid 86t PN QBROS Lt-8, Lot Qﬁogbr i%%é@@ w'hréqjeclgktiggcg}ﬂner

the orientation of the Scanner degrees. Like a
is Gl ined backward, and (5) shows a state where the scanner

is further inclined backward. As such, the operation that
inclines the scanner forward or backward is referred to as grid
tilt. For each case, Fig. 18C illustrates how the electronic
map is scrolled on the display (monitor). It is assumed that
a point on the map portion clicked by the user is located at
the center of the screen before the scanner is inclined. Then,
when the scanner is inclined forward, the electronic map moves
in parallel with the same direction as a direction indicated
by the orientation of the scanner. Further, if the scanner
isdeeplyinclined, amoving speed and amovingdistance increase.
Meanwhile, when the scanner isinclinedbackward, theelectronic
map moves in a direction opposite to the direction indicated
by the orientation of the scanner by 180 degrees. Like a case

where the scanner is inclined forward, as the scanner is deeply
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where the scanner is inclined forward, as the scanner

i s deeplyinclined, the noving speed and the novi ng
waoele@vasre7 i ncrease. [0125] Figs. 19A to 19C arBCT/SG2006/000267

diagranms illustrating an operation that scrolls the

map di spl ayed on the display device (nonitor)

according to the inclination of the scanner with

respect to the orientation of the dot pattern.
, ecifically, Fig. 19Ais a diagramillustrating the
lnSEéPSEiv ohh%me‘FPen%ssé%eeq:la@d the IP%VJan%da]g‘%ta%ﬁce lncrease.

|IIustrat|ng a case where the inclination of the

scanhBt2%¥ th respect to the vertical direction

changes, and Fig. 19Cis a diagramillustrating a

st at BigRerkoA e éPEcaroiiagreps s1dupbrhednognan lweration

display (nonitor) . [0126] The inclination of the
thetawrrl keftéesnap drsrdrgissl betvieedispeéagrdent a¢ i (endftor)

the dot pattern and a scanner main body. The
acebedingntc the isciinatied ¢oH whaiseotnan withwredpddie to

scanner is inclined. [0127] A scroll distance is
thdebtetanhediby afdepthdat wphtcdrt he syearirfarcadlsly, Fig. 19A

inclined. In Fig. 19B, (1) shows a state where a pen

isSd andsyp ightishebeneg tekigeshat 29n FOWReausétal erig. 198
where the pen is inclined forward, and (3) shows a

isSd i grhel e 1hDetPER ing EusdehHare kRedi §o1 1REEi ofr Qs the
each case, Fig. 19C illustrates how the el ectronic nmap

schfin8er pLtgdro8-Lbe %%@Wéf@ﬂiél‘)r&lredﬂldﬁ Aag®d and

that a point on the map clicked by
Fig. 19C is a diagram illustrating a state where the electronic

map is scrolled on the display (monitor).

[0126]

The inclination of the scanner refers to an angle between
the orientation of the dot pattern and a scanner main body.
Theelectronicmapisscrolledinadirectioninwhichthe scanner
is inclined.

[0127]

A scroll distance is determined by a depth at which the
scanner i1s inclined. In Fig. 19B, (1) shows a state where a
pen stands upright before inclined, (2) shows a state where
the pen is inclined forward, and (3) shows a state where the
pen 1s further inclined forward. For each case, Fig. 19C
illustrates how the electronic map is scrolled on the display
(monitor). It is assumed that a point on the map clicked by

the user is located on a lower right side of the screen before
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the user is |located on a |ower right side of the
screen beforethe scanner is inclined. Wien the scanner
wo goo7/08d7#ned forward, the el ectronic map novesPCTISG2006/000267
parallel with the sanme direction as the direction
i ndi cated by the orientation of the scanner. Further,
as the scanner is deeply inclined, the noving speed
and the noving distance increase. [0128] The direction
in which the scanne i nclined and the, scro
thg B B R Gfactﬁeﬁpé%acaﬂn?ﬁelSd%eﬁiayewrwrd
reversed. [0129] Figs. 20A to_20C are diagra
the| ¢ {REFBPRFG TR H}Oéi[eaﬁ |161n§ﬁral%@ﬂ-wééhhtme |Sr?éT}€i Fees ion
of the scanner and an angle at which the map on the
as e ICay SEFsmn érl)il@t@érl@wétﬁ opde3GP tika @lgttfmtstc@mer-
on the map is superinposed and printed in the same
Fugihest i on e sapemacdls deepdyi oncbinefie Paparoviag speed
shown in Fig. 20A, it is assuned that an angl e between
andhéh@rmeﬁiagithbancheidorepaEtern and the orientation
of the scanner is a . Further, as shown in Fig. 20B,
it i 808388uUned that, when the user inclines the
scanner, an angle between the inclination of the
scanfee dintkdtioorirenthdtdhonhef sthenseahngeindkibed dmdl the
this case, the electronic map noves in a direction of

scanlangl ge gt et et Hhe liekelriondlc RPNt fige SEHPIIy &, be
the orientation of the dot. That is, the angle g
rebegoses as foll ows.

[0129]

Figs. 20A to 20C are diagrams illustrating the
relationship between the inclination of the scanner and an angle
at which the map on the display (monitor) is scrolled.

[0130]

The dot pattern on the map is superimposed and printed
in the same direction as a vertical direction of the paper.
As shown in Fig. 20A, it is assumed that an angle between the
orientationof the dot patternandthe orientation of the scanner
is a. Further, as shown in Fig. 20B, it is assumed that, when
the user inclines the scanner, an angle between the inclination
of the scanner and the orientation of the scanner is B. 1In
this case, the electronic map moves in a direction of an angle

Y between the inclination of the scanner and the orientation

of the dot. That is, the angle y becomes as follows.

Yy = a + B.
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g =a+b .[0131] The inclination of the scanner can

be recogni zed by a difference in brightness in an
wo pwgiosay4ti el d, and this will be described bel BOT/SG2006/000267

[0132] Figs. 21A and 21B are diagrans illustrating an

operation of the scanner for enlarging the screen

di spl ayed on the display (nonitor) by a grid grind

operation. [0133] The grid grind operation refers to

an OEgisihon that rotates the scanner. Fig. 2IAis a

diag owi ng an operation that is perfornmed on the

K the user, and Fi 21B is a di agram show ng

V|de8 ?hh@ciﬁnﬂtéﬁpa9%dt ??%P%ﬁ%ﬁ?%& %ﬂﬁﬁQQﬁgl%ﬂﬂﬂ?Y a

t he correspondlng operation is perforned. As shown in
diffgrenga ipfbrhehimess pbh i Mmafgrilp i mnd this will

operation of the scanner in a right direction, as
besHenpriReri §eloWB, the el ectronic map is enlarged.

[0134] The grid grind operation is an operation that

rotal@s32he scanner, and the grid grind operation in

the right direction is referred to as 'grid grind

ri ghtids. 710138 Sireirki ¢l dygms hé losntradli ngr @ egsinag i on

unit (CPU) of the personal conputer recognizes that
ofthe gratngrified epesiadimnthe screen displayed on the display

(monitor) by a grid grind operation.

[0133]

The grid grind operation refers to an operation that
rotates the scanner. Fig. 21Aisadiagramshowingan operation
that is performed on the map by the user, and Fig. 21B is a
diagram showing a video that is displayed on the display
(monitor) when the corresponding operation is performed. As
shown in Fig. 21A, if the user performs the grid grind operation
of the scanner in a right direction, as shown in Fig. 21B, the
electronic map is enlarged.

[0134]

The grid grind operation is an operation that rotates
the scanner, and the grid grind operation in the right direction
is referred to as 'grid grind right'.

[0135]

Specifically, the central processing unit (CPU) of the
personal computer recognizes that the grid grind operation is

performed when, in an inclined state where an imaging optical
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performed when, in an inclined state where an i magi ng
optical axis keeps a predetermned inclination with
WO e®pmsl741 o0 the vertical line of the surface oPCT/R€2006/000267
medi um a change in the inclined state of the inmaging
optical axis is recognized according to the rotation
around the vertical line. [0136] Figs. 22A and 22B are
diagrans illustrating an operation of the scanner for
t eduyc the _screen di spl ayed,on the display (nonitor)
5 PR 4 g PrRa=CePan N LhE R4 SR 1 Prg WL 3BaTEs bROY 0 the

a ShOMA eration_that is perforned on the
Veﬁtbgﬁﬁh@e us th%n%l?-ﬁagce 2B the Fefliagam Shewdey i@ the
deo that is dlsglayed on the display (nonitor) when
ln?iaén%r FESHEnRIng-BpelBRPARYI SRFERIr nist s Al gleeRgniiFed
Fig. 22A, if the user perforns the grid grind
ac%@é@ﬁ@gohooih?héOEQEhﬁ@rarﬁu@dl%h@ dereteabnliams. shown
in Flg 22B, the electronic map is reduced. [0138] A s
suchl l%@lgrid grind operation in the left direction
is referred to as 'grid grind left'. [0139] (Second
Enbodi geent22ATane &2H aeasiiaudtaniap)l lBstysat284 410 opkCation
relate to a second enbodi nent of the invention and
of ihleustaaner dicapraguoing e serdenehismnaledrap thediaplay
el ectronic map is a three-di nensional map.
(monitor) by a grid grind operation.

[0137]

Fig. 22A is a diagram showing an operation that is
performed on the map by the user, and Fig. 22B is a diagram
showing a video that is displayed on the display (monitor) when
the corresponding operation is performed. As shown in Fig.
227, if the user performs the grid grind operation of the scanner
in a left direction, as shown in Fig. 22B, the electronic map
is reduced.

[0138]

As such, the grid grind operation in the left direction
is referred to as 'grid grind left'.

[0139]

(Second Embodiment: Three-dimensional Map)

Figs. 23A to 31C relate to a second embodiment of the

invention and illustrate display of a three-dimensional map

when an electronic map is a three-dimensional map.

[0140]
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[0140] I'n this enbodi nent, |ike the planar map, a map

on which dot patterns are superinposed and printed is
W@bk®a/oseyet i n connection with an el ectroni c apper/aGu®6/000267

such as a conputer or the like. That is, if an

arbitrary point on the map, such as a nountain or a

pond is clicked using the scanner, a three-di nensiona

i mage corresponding to that point is displayed on the

di spl ay (nonk%g%aégﬁkgl4l s. 23A and 23B show th h
rel at?o p*é TRIPNRY MeRd BriveReen Whic
surface of the map, and a code val ue and an XYZ
dot oBRELRERE @aeuéup[ecmgwﬁdg arg P HYyRA VAP uadsowlser in
are defined by 32 bits of Co to C31 of the dot
CopREFEiAN Bith anmlecirenie AP ErEserftuch as a computer
coordinates, C8 to C 15 represent Y coordinates, C3.6
ortighecdd keepr Ebeiit 1, cobrafl pabés ragy p@l@moneim%s@n such
map numbers, C28 to C30 represent parity bits, and C31
asr epmesmtt%’tr»wczr map pehatch. 1§ 0¢4 3t kvBr ederg, 024 t0alR2r, a
are not limted to map nunbers, but may represent
thothedimenesofebdeimadalie corfedbbbldiflestovathies greint is
di sposed in |lattice regions shown in Fig. 23B. [0145]
displayed on the display (monitor).

[0141]

Figs. 23A and 23B show the relationship between a dot
pattern printed on the surface of the map, and a code value
and an XYZ coordinate value.

[0142]

Fig. 23A shows values, which are defined by 32 bits of
Co to C3y of the dot pattern, by a table. Cy to C; represent
X coordinates, Cg to Ci;5 represent Y coordinates, Cig to Caj
represent Z coordinates, Cyy to Cy7 represent map numbers, Cag
to C3¢0 represent parity bits, and Ci3; represents XYZ map data.

[0143]

Moreover, Cys to Cyz7 are not limited to map numbers, but
may represent other codes (code value).

[0144]

These values are disposed in lattice regions shown in
Fig. 23B.

[0145]

Figs. 24A to 24C are diagrams illustrating an operation
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Figs. 24A to 24C are diagrans illustrating an
oper ati ont hat changes a view point by the

w@bwvme3stescri bed grid grind operation. [0146] PFCTSGAWE000267
is adiagramillustrating a case where the scanner
rotates in a counterclockw se direction, Fig. 24Bis a

diagramillustrating a case where the scanner rotates

in a clockw se direction and Fig. 24C is a diagram

[ Iu trating a, chan int i 24A and
ths i REndHs) 2| LR PODAE P e G SR S D S oo orind

§0|nt clicked by the user If the user clicks an
OPSFBFLPRry point, a scene viewed fromthe point clicked

by the user is displayed on the display device

(noni®bf%las a three-dinensional image . In this case,

a view point becones Z + h i as the sumof the

al t i Fude 24Ad. 3 AdiReirgm i bfusiurmdni g eyese wirle hhe sgaaner

poi nt becomes a normal view point. A's shown in Fig.
ropapesiin aheowseereboakesse lde recdoer, Fhgt HelB is a diagram

countercl ockwi se direction, the view point rises to a
ilpostrabnngly caskhermer®s thkosnanneFi got2dds id & hdockwise

scanner rotates in the clockw se direction, the risen
diveetwdipn} ind dliles. 2R01l48]a Higgyrazbiahds26Att ag26Cadreye in

diagranms illustrating an operation that tilts up or
videwpoihe vhemigeinR4Aacensdpmg.to the orientation of

t he scanner.

[0147]

In Fig. 24C, Z denotes an altitude at a point clicked
by the user. If the user clicks an arbitrary point, a scene
viewed from the point clicked by the user is displayed on the
displaydevice (monitor) as athree-dimensional image. Inthis
case, a view point becomes Z + h; as the sum of the altitude
and the height of human's eyes, and this view point becomes
a normal view point. As shown in Fig. 24A, if the user rotates
the scanner in the counterclockwise direction, the view point
rises to a position (1). Then, as shown in Fig. 24B, if the
scanner rotates in the clockwise direction, the risen viewpoint
falls.

[0148]

Figs. 25 and 26A to 26C are diagrams illustrating an
operation that tilts up or down the view point according to

the orientation of the scanner.

[01409]

52



[0149]Fig. 25 is a diagramillustrating a user's
operation on the map . A s indicated by (1), the user
wo poogio3xhaces the scanner perpendicularly to tPET/RGIO6/000267
Then, as shown in Fig. 26A, the electronic map is
di spl ayed on the display (nonitor) in a normal node. A
s indicated by (2) of Fig. 25, if the user inclines
t he scanner formard as shown in Fig 26B, the view
poi n , oV, rd as i f erson's posture falls
forwg rltshér %%r"i‘%&%é% iy 2 o‘FS%FgS operafion on
t he scanned I S |ncI|ned backward, as shown in Fig
theFEP -t hAS\indl GiSH Piolids HRR&SErasirst évlﬁ@.es%o%h%mqa@ner
back hi s/ her upper part. [0150] Figs. 27A to 28B are
PegpPaRfafELlRrFLUsE? atihdidih opBFAYi BA mawn cﬁan?g]éis &R, the
angle by inclining the scanner left or right. [0151]
eleatFppicapr 1g fisphewsdon thed ibreray t(lh@nsbgﬁh@m anormal
stands upright with respect to the map, (2) shows a
moge at AswHerdi adteed danner) iof ifig.i 2ed |idf theamgef3)inclines
shows a state where the scanner is inclined right.
the GE2Indmfoheastiatas Ehpwn theé'itghr 26Bdittensiiengbo impmioyes
di spl ayed on the display (nmonitor) in a normal node. A
dosnwadi et ed bypd29don's fpddminisénliiBcionesrd he RoaiheeSf, as
left, as shown in Fig. 28A, a screen is displayed in a
indiateeMogr €3t BE Riiewe ppiimtt iP¥eanhefitis Hscl hieg abedtwhyd,

(3), if the user inclines the scanner
as shown in Fig. 26C, the view point moves upward as if a person
pulls back his/her upper part.

[0150]

Figs. 27A to 28B are diagrams illustrating an operation
that changes an angle by inclining the scanner left or right.

[0151]

In Fig. 27A, (1) shows a state where the scanner stands
upright with respect to the map, (2) shows a state where the
scanner is inclined left, and (3) shows a state where the scanner
is inclined right.

[0152]

In the state (1), the three-dimensional map is displayed
on the display (monitor) in a normal mode. As indicated by
(2), 1f the user inclines the scanner left, as shown in Fig.
28A, a screen is displayed in a state where the view point moves

left. As indicated by (3), if the user inclines the scanner

right, as shown in Fig. 28B, a screen is displayed in a state
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right, as shown in Fig. 28B, a screen is displayed in

a statewhere the view point noves right. [0153] Figs.
WQ@20h71082730B are diagrans illustrating an oper apCDRGLU6D00267

changes a magnification of the map di spl ayed on the

screen by a grid punp operation. [0154] The grid punp

operation is an operation that quickly the scanner

forward or backward repeatedly. Before the grid punp

ogergﬁion.is Be[forned, as,shown in Fig. 29B, the sane
WhEEPebHC A¥1EH PRAGE RABRSa H8RFal Iens of the canera is
captured_is displayed on the display (nmonitor) . A's
i ndi €4t8d! by (1) of Fig. 29A if the user quickly
inclines the pen_forward repeatedly, as shown in Fig.
30A, Fige- i9Hy &0 §0§r%é{lﬁ@réﬁwa%bia,staﬁ’alwears@@@ratlon
screen as an inmage captured using a telephoto lens is
that splaangsd ampdrhidricadsidmaif ddienabyd iy lafedg. tir@acreen
if the pen is quickly inclined backward repeatedly, a
byf pepdidnghepri spgratduahly wi dened and, as shown in Fig.
30B, a screen when an image is captured using a w de
| ens[08&54lj spl ayed. [0155] Figs. 31A to 31C are
diagranms illustrating an operation that resets a view

poi nthepariat pamphbypdtee: s d st ap pigeg-opemathan quidkdbplthe
The grid tapping operation is an operation that stands

schhfe 8 cBoelr perpeadieatardapdar ddigy mapeddtehths grid pump
agai nst the

operation is performed, as shown in Fig. 29B, the same screen
as an image when a normal lens of the camera is captured is
displayed on the display (monitor). As indicated by (1) of
Fig. 29A, if theuser quickly inclines the pen forward repeatedly,
as shown in Fig. 30A, the image is gradually enlarged, and the
same screen as an image captured using a telephoto lens is
displayed. Further, as indicated by (2) of Fig. 29A, if the
pen is quickly inclined backward repeatedly, a field angle is
gradually widened and, as shown in Fig. 30B, a screen when an
image is captured using a wide lens is displayed.

[0155]

Figs. 31A to 31C are diagrams illustrating an operation
that resetsaviewpoint operationbythe gridtappingoperation.

[0156]

The grid tapping operation is an operation that stands

the scanner perpendicularly to the map and hits against the

map while moving the scanner up and down.
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map while noving the scanner up and down.[ 0157 ] For

exanple, as shown in Fig. 31B, it is assuned that a
waeorogose7eapt ured by the wi de | ens at a hi gh- al PCT/8GE06/000267

posi tion by the above-described grid punp operation is

di splayed. In this case, as shown in Fig. 31A if the

grid tapping operation is perforned, as shown in Fig.

31C, the display node is reset to the normal node.

[015 % g%?n in a tel ephoto node by the grid punp

oper. % , simlarly, the display node is reset to the

normal node. [0159 ven when_t he view point changes
by ?E%r g?’i‘ﬂm@i‘?nda%p QR b desr i by vit H S &ssvdmek that
to Figs. 24A to 24C, the view point s reset by the

a P SFPITHG SHpRY dthoi1deoient ati §sh iR Bhik BB rasdiyion
anot her enbodi rent of the scanner. £0161] Fig. 32A
by sHafsr kP et zaes Gifidred (e & PaRrePPRSaELRBAL Byl EsR¥ayrsd.  In
tool. An opening is provided at the center of the _
thigotasendsr ahoen i FlgrnddRarourrdet teidpeaanmigng obegation
_ scanner is inserted into the opening in use. Wth this
isspexicewmed, wreshowa UseriperFidl ndhendopelayimnode sicireset
as a grid grind or the |ike, the scanner can be fi xed,
toabdet hersahsmodenit can be prevented fromreading a
dot pattern other than a target dot pattern.

[0158] .

Even in a telephoto mode by the grid pump operation,
similarly, the display mode is reset to the normal mode.

[0159]

Even when the view point changes by the grid grind
operation described with reference to Figs. 24A to 24C, the
view point is reset by the grid tapping operation.

[0160]

Figs. 32A and 32B show another embodiment of the scanner.

[01l61]

Fig. 32A shows a state where the scanner is fixed by a
tripod tool. An opening is provided at the center of the tool,
and rubber is formed around the opening. The scannerisinserted
into the opening in use. With this structure, when the user
performs an operation, such as a grid grind or the like, the
scanner can be fixed, and the sensor unit can be prevented from

reading a dot pattern other than a target dot pattern.

[0162]
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[0162] Fig. 32B shows a state where the scanner is

fi xedby springs in a cup-like tool. Openings are
w@e@viosgd? at upper and | ower parts of the tool PCEHRG2086/000267

plurality of springs are provided at the upper part.

The scanner is fixed by the springs in use. [0163] In

t he known scanner, when the user perforns various

operations using the scanner, a bottonpart slightly

nove rotati

,duri n, and the dot pattern canpot be,
RocuF A9 6Py BRI ¢ LG bROPRSS L £R°PRET S50V bRk AaaTs
. Structure, the botton1£art is fixed, and thus the dot
102 B 11 3 TR Lac cOP SR e YS radeftl PHaAREY atviipRe ¥ (ilshrlower
or springs, the user can snoothly performthe .
pagperet i troteapnti yPlupd ity of gpeinpaggpapgrovided at
illustrating a method of cal culating an inclination
thej veReT dPe vihen Tige sseansar 1psfinedi hedthe GIBBINgFhd N use.
inclination of the scanner with respect to the
vertie&ab3tirection of the surface of the medi um (nap)
can be recogni zed by a difference in brightness in
i mmgingtheekdowh shenseannehenashshoweri peEifgrm@OBarious
[0166] The inclination direction of the scanner refers
opépaahoanglsé nhetheesratiker s adotdomgred-tt el gmipl vy asvebawring
in Fig. 34A
rotation, and the dot pattern cannot be accurately read. In
contrast, with the above~described structure, the bottom part
is fixed, and thus the dot pattern can be accurately read.
Further, with rubber or springs, the user can smoothly perform
the operation.

[0164]

Figs. 33A to 37 are diagrams illustrating a method of
calculating an inclination direction when the scanner is
inclined.

[0165]

The inclinationof the scannerwithrespecttothevertical
direction of the surface of the medium (map) can be recognized
by a difference in brightness in imaging field of the scanner,
as shown in Fig. 20B.

[0166]

The inclination direction of the scanner refers to an

angle between the scanner and the map, as shown in Fig. 34A.

Which direction the user inclines the scanner can be calculated
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VWi ch direction the user inclines the scanner can be
cal cul at edby the follow ng nethod. [0167] First,
w@ado7iosasi on i s performed. The scanner stands BEI/BGHN6/000267
with respect to the map, and then brightness of cells
1 to 48 shown in Fig. 33 is neasured. Fig. 33 shows a
region around the scanner. It is assuned that
brightness at that time is BLO(i) . i is the value of
t he asured cell, Fqr exanple, brightness of the 24th
byc‘éﬁlﬁnfgfr‘éw%geﬂﬁéhoﬁy BLO (24). [0168] In the
scanner, _two LEDs are provided. For this reason, even
thouéﬂl§ﬁk scanner stands upright with respect to the
map, there is_a difference in brightness between

a
cel | FaFdbindcahéPLEblandia eeritospaced FhE6mSERENEEDStands
Accordingly, the calibration is performed. [0169]
upResht wrtlyeseectvienthadnaa thenjpeigheress of cells
measured. A s shown in Fig. 34B, brightness of the _
1 teld& shovip 48 Rhen 3helsowasarrdds | AtPi ndd shrows a region
predeterm ned direction is neasured. It is assuned
arbhad trd ghéness. of It he aedumed ithaBlbfightndNexrt Bhat time
di fference between BL (i) and BLO (i) in each cell is
israGuir)ed. iNextthd lvalfuel bHwig mies soalecutal &d. Bvax ekBhPle,
(i) - BL (i) ) [0170] Wen the scanner is inclined, a
bridgheatseno6ppnsi Lethocell is represented by BLO (24).

[0168]

In the scanner, two LEDs are provided. For this reason,
even though the scanner stands upright with respect to the map,
there is a difference in brightness between a cell around the
LEDandacell spaced fromthe LED. Accordingly, thecalibration
is performed.

[0169]

Next, brightnesswhenthe scanner is inclined ismeasured.
As shown in Fig. 34B, brightness of the cells 1 to 48 when the
scanner is inclined in a predetermined direction is measured.
It is assumed that brightness of the cell i is BL(i). Next,
a difference between BL(1) and BLO (i) in each cell is measured.
Next, the following is calculated.

Max (BLO(i) - BL(i))

[0170]

When the scanner is inclined, a direction opposite to

the inclination direction is darkened. This is because the
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the inclination direction is darkened. This is because
theLED is also inclined in the inclination direction

wo@tooriae7dtanner, and thus the distance from t heCT/EG2006/000267
becones nore distant in the direction opposite to the
inclination direction. Accordingly, as shown in Fig.
34B, a direction opposite to the cell having the
maxi mum di f f erence becones a position where the

canner nclined. [017 Then, the inclination

LEYis Sf%h“%#“?ﬁ‘é 8¢ é?cﬂn%%‘é?ﬁlﬁé&tlﬁé‘ﬁg‘fh%isﬁ§nner '
33A to, 34B show anot her et hod of determ ning

ang {1y sh&eof & 2RER i 0P A G St HED SR WG MRErr 6% ﬁ%:ﬂ@t e the
.callbratlon..&0173% In|t|aII the calibration is

dipert 6PAeBPOsitetto 1h%1§1€&ﬁﬁé Lendghcre Gipraryht Agcepdingly,
respect to the map, and brightness of the cells 1 to

as 4N SHovim FAIF @4B8:ﬁml§a@a@§r eppopt testashpmste tlhhaving

brightness in the cell i is BLO (i) [0174] Next, the
the camwiemun sdi fite T ereck dye ABre sarmd W&mm@amet rmeh@canper

of the pen as an axis, as shown in Fig. 35. In this
iscagelinedi s assunmed t hat bri ght ness when the scanner

is located at a position of the cell i is BL45 (i) .

BL45[¢1)J1lfromthe cells 1 to 48 areneasured. Wth the

above operations, the calibration

Then, the inclination direction of the scanner is
determined.

[0172]

Figs. 33A to 34B show another method of determining the
inclination direction and the angle by performing the
calibration.

[0173]

Initially, the calibration is performed. First, the
scanner stands upright with respect to the map, and brightness
of the cells 1 to 48 shown in Fig. 33A ismeasured. It is assumed
that brightness in the cell i is BLO(1).

[0174]

Next, the scanner is inclined by 45°, and goes round with
the tip of the pen as an axis, as shown in Fig. 35. 1In this
case, it is assumed that brightness when the scanner is located
at a position of the cell i is BL45(1i). BL45(1i) from the cells

lto48 aremeasured. Withtheaboveoperations, thecalibration

is completed.
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is conpleted.[0175] Next, when the user inclines the
scanner, brightness of the cells 1 to 48 is neasured.

wo roo®3agsuned that brightness of the cell i iBCBEGLG0§/000267
, and i =1,n(48) . Next, the follow ng is cal cul at ed.
[EQuation 1] . . BLO( )-BL(i) . 11, Max - -,*=l,w =

|, W(=48) BLOQ(J) -BLA5( i) [0176] Since BLO (i) -
BL45(i) is constant, when the value of BLO (i) - BL

(1) E@ g?e maxi mum that is, when BL (i) has the

m ni i? he follow ng has the maxi num [Equation 2 ]
BLOwWJ))-BL( wS ) -,z =1,7=, |l,n(, =4 BLO( |
- BLA¥eXY - ATeTyéREr PHRE Jdt?&xﬂé}e%itﬁéeé%%nﬁi‘ %%%}%@ss of
opposite to the inclination direction of the scanner

the Codks ldﬁloké%éb‘? pggsured. It is assumed that brightness

of the cell 1 is BL(i), and 1 = 1,n(48). Next, the following
is calculated.

[Equation 1]

BLO() — BL(i)

ii=1Ln=1n(=48)
BLO(i) — BL45(i)

[0176]
Since BLO(i) - BL45(i) is constant, when the value of
BLO (i) - BL(i) has the maximum, that is, when BL(i) has the

minimum, the following has the maximum.

[Equation 2]

BLO(i) — BL(i)
BLO®i)— BL45()’

i=lL,n=1Ln(=48)

As described above, since the direction opposite to the
inclination direction of the scanner i1s most darkened, the
direction opposite to the cell i in this case becomes the
inclination direction of the scanner.

[0177]

The inclination angle of the scanner is as follows.

[Equation 3]

BLO(i) — BL()

i=1n=1n(=48)
BILO(i) — BLA5(i)

d=45x%

[0178]
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direction opposite to the cell i in this case becones
the inclination direction of the scanner. [0177] The
w0 p@t7ioserdT on angl e of the scanner is as fol |l owBCT/SG2006/000267
[Equation 3 ] [0178]1In the above-descri bed equati on,
it 1s assunmed that an angle g is linear with respect
to brightness, but strictly, the follow ng
approxi mation using a trigononetrical function results
in an increase in accuracy. Then, the angle is a
f ol | G 1e [RRRTATO6T o TP D RS LR, 35 SRGWRS DTG =
of measuring the inclination direction using a Fourier
anginct i bh. L om0|vidd JIeEReGth to Prismhtngsght Pad s&rértly,
the cells 1 to 8 are sel ected as neasurenent, points,
thgneP bWt h e ror 1EREH O0e lP1Ng FedEigipnet WGk function
function is represented as follows. aj {sin(l1/2) j - 1
reggltspjin) ap Tharepse theanghyecyof TGARAewhnguaRBLEi és as
is two. [0181] Therefore, when n neasurenent points
foatewprovi ded, the nunber of discrete points becomes n
Accordi ngly, the sum of
[Equation 4]

P cos*l[ BL(i) — BL45(i) }
2 BLO(7) — BL45(i)
[0179]

Fig. 36 shows a method of measuring the inclination

direction using a Fourier function.

[0180]

As shown in Fig. 35, eight cells of the cells 1 to 8 are
selected as measurement points, and brightness of each cell
is measured.

A sine function is represented as follows.

aj {sin(1/2) 3 -1 (6 - BJ)}

That is, the number of unknown quantities is two.

[0181]

Therefore, when n measurement points are provided, the
number of discrete points becomes n. Accordingly, the sum of
n/2 sine functions is calculated, and this becomes brightness
BL(i) at a radius from the analysis center. That is, the
following is represented.

[Equation 5]
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n/2 sine functions is cal culated, and this becones
brightness BL (i) at a radius fromthe analysis
w@enrms274That is, the follow ng is represent edPCT/SG2006/000267
[Equation 5 ] However, n = 2m (where n i s the nunber
of nmeasurenent points ) . [0182 ] In this enbodi nent,
since the nunber of nmeasurenent points is 8 , n = 8.
Accordingly, al to a4 and bl to b4 of Fourier series
are cal cul gt ed by synthe5|2|ng equations of four sine
functi ons.2.Then, htne BL (i) at the radius from
the BAf) F &, Qﬁ EEesented by the sum of the
four sine/flunadti . [01 ] From the above equati on,
the angle q haVIQ? the mnimumBL (i) becones the
3

dar KEQTCTREi tT on, ZTandVRE 1A redtS dheopiBdicte Otfhélteétslf}rﬁﬁﬁent

180 degrees becones the inclination direction of the
poseldher. [0184] Fig. 37 shows a nmethod of neasuring
the inclination direction by analyzing an equation of
the hOi$2Hegree. [0185] A graph of Fig. 37 shows a
function of the n-th degree. Wen the function of the
n- t hInégieendigent brigte hessuBbefi Jf measheenant points
fromthe analysis center is as foll ows.
is 8, n = 8. Accordingly, al to a4 and Bl to P4 of Fourier
series are calculated by synthesizing equations of four sine
functions. Then, brightness BL(i) at the radius from the
analysis center is represented by the sum of the four sine
functions.
[0183]
From the above equation, the angle 6 having the minimum
BL (i) becomes the darkest position, and a direction opposite
thereto by 180 degrees becomes the inclination direction of
the scanner.
[0184]
Fig. 37 shows a method of measuring the inclination
direction by analyzing an equation of the n-th degree.
[0185]
A graph of Fig. 37 shows a function of the n-th degree.
When the function of the n-th degree is used, brightness BL (1)
at the radius from the analysis center is as follows.
BL(i) = al (6 - B1) - a2 (6 - B2) .. aj (0 - B3J)

However, j = n/2 and n = 2m.
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BL (i) =al (q-bl )a2(gq-b2) ... a (q- bj)

However, | = n/2 and n = 2m[0186] A s shown in Fig.
w@2007i08278hi s enbodi nent, since the nunber of PCT/SG2006/000267
measurenent points is 8 , it is necessary to calculate

ei ght solutions. Since two unknown quantities of aj
and bj are included in one equation, four solutions of
the equation are calculated, and then al to a4 and bl
to b4 @%g cal cul ated. [0187] Accordingly, the angle q
at wh? bL (1) becones the nininun1is calcul ated. A

position havin |s t arkest positio
a5 GhaUtt 1 B Gopass 1 Chbr EoHy et ey nceet e hurbes
becones the |ncI|nat|on direction of the scanner.
of PRSI L IR h BORBASUF Brfent Crikt REFeESESHIFAF A ST Fi e edght
and 37, the inclination of the scanner with respect to
solheigesti cAintenswof unkeomap amidtt iiss rsaswd eandTRanare
~in connection with the measurenment nmethod shown in
inflygded 3BAI@BARBAUEtE dmcifionat Bohubhgne @arthr equation are
specifically nmeasured. [0189] Figs. 38A to 38C are
cakxplahatipr yndi esnstbwbtagodnahepletbofi nené cédlthbated.
search function of facilities and the |ike descri bed
withioe8erence to Figs. 15A and 15B. [0190] In this
enbodi nent, if the user perforns the grid drag

Accordingly, theanglefat whichBL (i) becomes theminimum
is calculated. A position having an angle 6 is the darkest
position, andadirectionopposite theretobyl80degreesbecomes
the inclination direction of the scanner.

[0188]

In the measurement method according to Figs. 36 and 37,
the inclination of the scanner with respect to the vertical
line of the map cannot be measured. Then, in connection with
the measurement method shown in Figs. 33Ato 34B, the inclination
angle can be specifically measured.

[0189]

Figs. 38A to 38C are explanatory views showing another
embodiment of the search function of facilities and the like
described with reference to Figs. 15A and 15B.

{0190]

In this embodiment, if the user performs the grid drag

operation, a designated range is determined on the basis of

the trace, and a facility or the like designated by the user
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operation, a designated range is determ ned on the

basis of the trace, and a facility or the |ike
walew7gserded by the useris searched in that ranP€r/SG2006/000267

[0191] In Fig. 38A, Ais a start point and B is an end

point. If the user drags fromA to B as arbitrary

points in the map portion, the coordi nate val ues of A

and B are recognized and a rectangle or a square

havi ng]El di ago AB becones the designated range.

1S AFERF b?lBHﬂFaﬁa%%%ratlon is performed, if the
|con of a desired facility, such as 'GS', 'ATM, and
t he Qk%lbrlnted on the icon portion, is clicked, only
the facilities within the designated range anong the
faci FRties. é)r@rdlps&say?‘eﬁtaﬁf@w?}n;l:naIF‘iigB e o] sl |efndt Reint.
user drags fromA to B as arbitrary points in the nmap
Ifpohre iWIET drdg/fedmadi hg B #adi ikl pedonEsts He the map
designated range. Further, in Fig. 38C, if the user
podraas, a&h@mqndangat@apéusacﬁf thamnd Rease aracquiimedengnd
the end point are consistent with each other, the
a shapengéeormes & heqdese ghavédgr angbladergsl, BYAbandm8§Bthe
are explanatory views showi ng a nethod of displaying a
deseghavadmaridee gRifdedridge gpeédaltamn operbliéon is performed,
t hree-di nensi onal map. [0193] Fig. 39A is a di agram
ifstioad Dgonodperddsiored Madcilsity, such as 'GS', 'ATM', and
the like printed on the icon portion, is clicked, only the
facilities within the designated range among the facilities
are displayed.

[0192]

In Fig. 38B, if the user drags from A to B as arbitrary
points in the map portion, a circle having a radius AB becomes
the designated range. Further, in Fig. 38C, if the user draws
an arbitrary shape such that the start point and the end point
are consistent with each other, the shape becomes the designated
range.

Figs. 39A and 39B are explanatory views showing a method
of displaying a section by the grid drag operation in the
three-dimensional map.

[0193]

Fig. 39A is a diagram showing an operation that is

performed on the map by the user, and Fig. 39B is a diagram

showing a screen that is displayed on the display (monitor)
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performed on the map by the user, and Fig. 39Bis a
di agram showi ng a screen that is displayed on the
wale@plozar41 moni t or ) when t he correspondi ng oper aPCDRGR2®6/000267
performed. A s shown in Fig. 39A, the user perforns
the grid drag operation with the start point A and the
end point B . Then, as shown in Fig. 39B, a
cross-sectional view taken along the line ABis
di spl ayed on the display (nmonitor) . s descri be .
WhGR t 1P PR EPRRCOTGIE JP ST HBO NP ﬁ%ﬁ?%e p“¥fa§PHE -0
. XY coordinates and the Z coordinate, and thus the,
Figr os¥ sddts BT PREWCIESehEP| X R ibrad SPUR T Hadis the
of the Z coordinate with respect to the XY coordinates
stapt meEny Acend YsesngRAiwh Bof  BBelnmeht PherA M §ig aPrP-
1] An information output apparatus for a nmedium on

a ehdeh- sott bena brisehdstteiorn nret dthed rilmed ARuliss daselayed
printed in concurrence with printing, the informtion

on ltepdit spppar(aons toonpr | B8 Wgs cari Havhgi by nedierreniggrto Figs.
reads the dot patterns on a surface of the nedium a

238 amde? 3B nghemdp hhattlcoXV erdesrdi nedptsuaed theageoordinate,
obtai ned by the imaging unit into code val ues or

an@ otk natee cralswesdatdiotatlediby i hecalol l paddrerrestedarmah the
an output unit that outputs information corresponding

batOsthe wwosle valbues natet hethopedboat ey e XY woereiinates
t he apparatus has, on at | east one surface thereof, a

inMghéi 1ipéonpati on regi on where a dot pattern obtained
by
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patterni ng coordinate informati on and a dot pattern
obt ai ned by patterning code information are printed,
wok@n/0831¢7 | magi ng unit reads the coordi nat e i NPOT/RGLI0GN00267
fromthe dot pattern in the nmulti-information region
on the surface of the nedium the converting unit
reads information associated with the coordinate
information froma storage unit, and the output unit
ouf put s, t he informati.on, en the imging unit
[De 3k afth%nc%%gg?ﬁ%‘?%ofi gﬁﬂ&%the dot pgttgrn in the
mul ti-jinformation region on the surface of the nedi um
[CaEm chhverti ng unit reads information associatedw th
the code information fromthe storage unit, .and the
out it TR SURET APBRRAFIENTOT & JiSd13T) PReWhich
i nformati on output apparatus accordi n% toclaim]l , ,
dofwhpprELATEA PeEed | JurerefchRrehnaddsiilgst i PoEnhedeln
swi tching on whether to read and output information
coreny eepon di Hgh tryr irHel bd & Hen fledieaiiadd ote oY tPHEnPPRETatUS
dot pattern in the nmulti-information region fromthe
compoiagegunit or to read and output infornmation
corresponding to the coordinate information fromthe
st oragd magiing snptitritad residsr Lhe etbopathe rsgr face sekface
the medium [Claim3 ] The information output
of apparmédsumccording to claim2 , wherein the
coordi nate information on the surface of the nmedium
hﬁS Atoheast iXY woor dhastesvant a Zaptardidnatege abdained
t he

by the imaging unit into code values or coordinate values
indicated by the dot patterns; and

an output unit that outputs information corresponding
to the code values or the coordinate wvalues,

whereinthe apparatushas, onat least one surface thereof,
a multi-information region where a dot pattern obtained by
patterning coordinate information and a dot pattern obtained
by patterning code information are printed,

when the imaging unit reads the coordinate information
from the dot pattern in the multi-information region on the
surface of the medium, the converting unit reads information
associated with the coordinate information froma storage unit,
and the output unit outputs the information, and

when the imaging unit reads the code information from
the dot pattern in the multi-information region on the surface

of the medium, the convertingunit reads information associated
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storage unit stores information corresponding to the
XY and Z coordinates. [Claim4 ] The information

WO iop0s27appar at us according to claim 1l , wher ePOI/862006/000267
icon figure, on which code information for up and down
or left and right novenent for noving, on the output
unit, image information output fromthe output unit is
patterned and printed, is further printed on the

. surface of .the nmedi.um_[Cl aim5 The infor [
W B A APALGDo 0 HH T TE SFAFTAS iiiay B D PUBRut
figure, on ich code information for enlarging or
unilo RIEFRIGES ot%]ﬁf h@%‘iﬁ%ﬁl?}hi t, image information out put
fromthe output unit is patterned and printed, is
[CYa¥t el printed on the surface of the nedium [Claim6
] An information output apparatus for a nmedium on

whi (el Geamedre PHEBE CoAPPREABHEFFFRIFAIRY & &leim 1,

printed in concurrence with printing, the infornmation
out pilte zpbarat dsovofpeusengn whicheyidnf Rattamgtfor mode
reads the dot patterns on a surface of the medium a
swiloriveng i ngnunibethar cbaveresda sagt upeliPkragenformation
obt ai ned by the imaging unit into code val ues or
coroasphmat vy val ties condi af adndyi erheeddt £ pet teerot pagtern
an output unit that outputs information corresponding
in the multi-information region from the storage unit or to
read and output information corresponding to the coordinate
information from the storage unit is printed is printed on the
surface of the medium.
[Claim 3]
The information output apparatus according to claim 2,
wherein the coordinate information on the surface of the
medium has at least XY coordinates and a Z coordinate, and the
storage unit stores information corresponding to the XY and
7 coordinates.
[Claim 4]
The information output apparatus according to claim 1,
wherein an icon figure, on which code information for
up and down or left and right movement for moving, on the output
unit, image information output fromthe output unit is patterned
and printed, is further printed on the surface of the medium.

[Claim 5]

The information output apparatus according to claim 1,
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to the code values or the coordinate val ues, wherein

t he apparatus has, on at |east one surface thereof, a
wore@7osawher e the dot pattern obtai ned by pattBPCTEGL06/000267

the coordinate information is superinposed and printed

and a multi-information region where the dot pattern

obt ai ned by patterning the code information is

superinposed and printed on the surface of the nedi um

i . nf i on,
mgﬁhfg%%lw&gl %%o%ﬁ??&uf@e gﬁ%ﬁi%t%dé’] A dhon for

reads t he coor nate 1 ntornmati on

d.th i nf ' f S .
et A0SO SRR T AL ERTLLE AL, PALSL IS ddbmat on
: ti i ds i nf . .
R
de information from_a gtora%e unit, and the out put

.C
prlﬂ%ﬁ? B8t pifs SEREACRT BEnaPoMeUANE  out put i nf or mati on

is switched according to the read operation of the dot
[Clgam: &An on the surface of the medium by the i maging
unit. [Caim7 ] The information output apparatus ,
accHRJiREOEBA kL an rREEPURRRA TR e T8k BchHPAGUBS ¢mevhich
output information is sw tching between output .
dotj rfadriritrionPdIR@ doBn et egrdingst er ¥ ¥R dr Alei G iakgd in
out put information based on the code information,

congwirrehicegwotht heiobipat the okmbeionat ien tditpworatinmtatus
i nformati on or the code information, or resetting of
complré sgogput i nf or mati on.

an imaging unit that reads the dot patterns on a surface
of the medium;

a converting unit that converts a captured image obtained
by the imaging unit into code values or coordinate values
indicated by the dot patterns; and

an output unit that outputs information corresponding
to the code values or the coordinate values,
whereintheapparatushas, onat least one surface thereof,
a medium where the dot pattern obtained by patterning the
coordinate information is superimposed and printed and
amulti-information regionwhere the dot patternobtained
by patterning the code information is superimposed and printed
on the surface of the medium, together with at least the
coordinate information,

when the imaging unit reads the coordinate information

and the code information from the dot patterns in the
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[Caim8 ] The information output apparatus according
to claim6 or 7, wherein the switching of the output

WO pdooiosartt on is perforned when the substanti al PET/SGII06/000267
XY coordinate information or code information in a
predetermined tine is read nultiple times by a grid
tappi ng operation of the imaging unit on the surface
of the medium [Claim9 ] The information out put

ar.at rding.to claim6or 7, wherein the _,
R e B e TGRS Thf G PR r’lar%egdwa@n the
ordi nate . informati,on read in apredeterm ned tine
calgfe%%clggni P8ataste@dtin TRl FOEFEPPPPdeadbyta  the
circular grid sljiding operation of the imaging unit on
SO l?ﬁi@a%‘ﬁ%?“‘?hb%%&ﬁﬁh?e [[a%8 FEormghéon ity orrage
Qut put apparatus according to claim6 or 7 , wherein
u“tlﬁe SRt gﬁien GUEPUERENS Gt RUEPHREO G Lod dirmagérhor Aad
when XY coordinate information read in apredeterm ned
ti meOMEPPRECagAPFEAtasNa isulsstiaehiesl lapdondsary theadihebyread
a linear grid scroll operation of the imaging unit on
Op@ﬁétéﬁﬂfﬁget@¢ dofe prddiamm dnCthienstiface of the medium by

the imaging unit.
[Claim 7]

The information output apparatus according to claim 6,

wherein the switching of the output information is
switching between output information based on the coordinate
informationandoutputinformationbasedonthecodeinformation,
switching of the output information in the coordinate
information or the code information, or resetting of the output
information.
[Claim 8]

The information output apparatus according to claim 6
or 7,

wherein the switching of the output information is
performed when the substantially same XY coordinate information
or code information in a predetermined time is read multiple
times by a grid tapping operation of the imaging unit on the
surface of the medium.
[Claim 9]

The information output apparatus according to claim 6
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The information output apparatus according to claimé®6
or 1, wherein the switching of the output information
w0 g00pe8%X79T med when a trace of XY coordi nat es rRemSGIO6000267
predeterm ned tine is recognized as a repetition of a
linear trace of a short length by a grid scratch
operation of the imaging unit on the surface of the
medium [Claim 12] The information output apparatus
ordgcording to claim6 or 7 ,wherein the swtching of
thé output information is perforned when a grid tilt

oper at.i .of the inaging unit, that is, an nclination
of aﬁhfﬁgégndjg%t?%ﬁ C%%?% Rift e spREPUE 0 1R TP&PEEdRR 15
lLizne of, the rface,of the mediumis recogni zed. .
PerER AR TR CPRE O RAEF O SGUTTE AR AL0S Bk g ned
t.to claim 12, wherein the smﬁtching of the output
O ot PN L FerForaetapeanblat iy giradlapetaricenby a
.of the imaging unit, that is, in an inclined state
CifAULETT A& PrEgiAGPEpPPEAR tarhs Ofs theptinagiag unit on the
predeterm ned inclination with respect to a vertica
surifaeeoPft heesupfae®r:- of the medium a change in the
inclined state of an inmaging optical axis is
[CLaéBghPled by rotating around the vertical |ine.
[Caim14] The information output apparatus according
to cThgmnPormation output apparatus according to claim 6
or 7,
wherein the switching of the output information is
performedwhenXYcoordinateinformationreadinapredetermined
time is recognized as a substantially linear trace by a linear
grid scroll operation of the imaging unit on the surface of
the medium.
[Claim 11]
The information output apparatus according to claim 6
or 7,
wherein the switching of the output information is
performed when a trace of XY coordinates read in a predetermined
time is recognized as a repetition of a linear trace of a short
length by a grid scratch operation of the imaging unit on the
surface of the medium.
[Claim 12]

The information output apparatus according to claim 6

or 7,
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or 13, wherein the inclination is recognized by a
difference in brightness in an imaging field of the

WO pgiosag4unit. [C ai m 15] The infornmation out pPET/SG2006/000267
apparatus according to claim6 or 7 , wherein the
mediumis a map, and the switching of the output
information is switching fromthe map to i nformation,
switching of layers of the map, continuous swtching

ofelar.ema%or rreducti on of {he ont j . .
owi CHH 3G by ¢ edi%&ﬁ&é%&si?fo‘ﬁﬁ%f Oﬁ@’“ﬁa&%&%@m S
directions, and swtching of a siogtfg Line. {CI aim.16
oeRtacie Gkt £ G DLEDUE ST SLoR TebBPalip T driiey oot
. or 7., wherein the nedium,is a mag gn whi ch ,a dot
is pat PFLaBRETABIC byR AT PEH Mo §PEHFE e hrS Ahar SREET £
informati on by XYZ coordi nates as coordi nate ,
a Veiftoremt i bimne ©is (e iSWEdSed &id thEi ReddUmapng FRECINLZEd.
out put information displays a three-dinensional map
[Claegel Ybnerated on the basis of the XYZ coordinates
with respect to a fixation point viewed froma view
poi therdnfodimepliay devpee appatit wupgeprdang by claim 12,
continuously switching the fixation point, an angle,
or avheesmimgthaglseitjoDiamon d7] the output information is
performed when a grid grind operation of the imaging unit, that
is, in an inclined state where the imaging optical axis is kept
at a predetermined inclination with respect to a vertical line
of the surface of the medium, a change in the inclined state
of an imaging optical axis is recognized by rotating around
the vertical line.
[Claim 14]
The information output apparatus according to claim 12
or 13,
wherein the inclination is recognized by a difference
in brightness in an imaging field of the imaging unit.
[Claim 15]
The information output apparatus according to claim 6
or 7,
wherein the medium is a map, and
the switching of the output information is switching from

the map to information, switching of layers of the map,

continuous switching of enlargement or reduction of the map,

70



The information out put apparatus according to claim

16, wherein the switching of the output infornmation
wa@oeowiosarausl y switches an altitude of a vi ewpoP@l/SETHO6800267

to display a correspondi ng three-di nensi onal map i nage

on a display device as the output unit.

continuous switching of a display position of the map to XY
directions, and switching of a sight line.
[Claim 16]

The information output apparatus according to claim 6
or 7,

wherein the medium is a map on which a dot pattern obtained
by patterning three-dimensional map information by XYZ
coordinates as coordinate information is superimposed and
printed, and

the output information displays a three-dimensional map
image generated on the basis of the XYZ coordinates with respect
to a fixation point viewed from a view point on a display device
as the output unit by continuously switching the fixation point,
an angle, or a viewing angle.
[Claim 17]

The information output apparatus according to claim 16,

wherein the switching of the -output information
continuously switchesanaltitudeofaviewpoint soastodisplay
acorrespondingthree—dimensionalmapimagecn;adisplaydevice

as the output unit.
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