WO 2007/ 032747 PCT/ S&006/ 000267 [ Designation of
Docunment] SPECI FICATION [Title of the Invention]
| NFORMVATI ON QUTPUT APPARATUS [ Technical Field] [0001]
The present invention relates to a nedi um havin
WBFWHB@H*7thereon dot patterns and an i nf or nE§/fr006/000267
out put apparatus thereof. [Background Art] [0002]
There is known a map, serving as a nmedium on which an
identifier, such as a barcode or the like, is
provi ded. In a car navigation devi ce, positiona
&éﬂgnagh%%'%% Dogienié Eq§ﬂ§§ﬁﬁaeg, is recorded in
identifier on the n, if the identifier is
t%ia By 9 SRy et "Bty byprdl Agaros
tina n the car navigation device. On a display
T8F phea $'%5éigation device, a present |ocation,
dire é f% and distance to a destination, and the like
are @ yed (for exanple, see JP-A-6-103498) [0003]
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th@?@gtng unit, displays the information corresponding

“the identifier on an el ectronic apparatus, such as

[BQCEQP@$Q&WA£g]a.ceIIuIar phone. For exanpl e, barcodes
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[0002]

There is known a map, serving as a medium, on which an
identifier, such as a barcode or the like, is provided. 1In
a car navigation device, positional data, such as latitude or
longitude, is recorded in the identifier on the map. 'Then,
if the identifier isiread 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 identifiexr 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




WO 2007/ 032747 PCT/ S&G2006/ 000267 are printed at
tourist attractions on the map and, if a barcode is
read, the explanation on a tourist destination is
i ; as a video (for exanple, see PCT/SG2006/000267
Wﬁr@%"%gﬁ-smesy [ Patent Docunent 1] JP-A-6- 103498
[ Pat ent Docunent 2] JP-A-2004-54465 [ Disclosure of
the Invention] [Problemthat the Invention is to
solve] [0004] However, inJP-A-6-103498, itnmaybe
r e i spl_a
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present Ition ere 1s pr
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the information obtained from'the |dent|f|er is

|In]Tﬁ&kéﬂ{td@%u%égkaﬂ?tQﬁﬂ@@%ﬂﬁgghbgtleS or the |ike.
That is, it nmay be inpossible to obtain desired

'anTP@%éﬂﬂ1ﬁﬂ@%ﬂbnthﬁinﬁﬁxA§Q©b4a§449§d3 around the
facilities or the I|i [ 0005] The invention has

[DheeNobhraldZathd Nneensigey ati on of the above
problens, and it is an object of the invention to

[PreBledechat USRS Thireaddby Dedidinaar@]i nformation out put
thereof by defining a plurality of information in the
same[0®milon of a dot pattern printed on a surface of
a medium such as a map or the |like, and selectively
out pibwe eyt ireIPrR-0FIEI 4GB , tirmugibe 2mpossible 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 location. 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
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of an imaging unit. [Means for Sol ving the Probl eni

[ 0006] The invention has the followi ng configurations.

According to a first aspect of the invention, an
WORBGORIT on out put apparatus for a medium HrF/SF0P0267

dot patterns based on predetermned rules are printed

in concurrence with printing, includes an inaging

unit that reads the dot patterns on a surface of the

medi um a converting unit that converts a captured
an; fEgeleht WIEE oy Pgea?n%@EQ&PQMﬂW%thnto code val ues

or coordinate val ues _indjcated by the dot patterns,

[MSRRS ahebutPURiraukPe FRIPIYU puts” i nf or mati on

corrgiﬁﬁgding to the code values or the coordinate
val ues””"Fhe apparatus has, on at |east one surface
t hereof,,. a di um where the dot, pattern obtaj ned by
oat t i TR BoBRT: Tt e HOF TRt FOREF SO SR rposed
and rinted and a [ ti-informatign region where the
dot BETTEIRY obt aPncd- By paTRerni Ry (e cotention, s

. ti ' ' d d printed t.h
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medi u conver reads i1 nfornation
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storage unit, an e out put unit ut puts

a ddPiUBRL I Rlhe BBELDSLA iheRe Lihe iiﬁgmﬂg; yﬁ%ﬁ dofRIFa1dde
code information from the dot gét ern in the 3
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
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region on the surface of the nedium the converting
unit reads information associated with the code

' jon fromthe storage unit, and the bJe
“%uogﬁgga%the i nformati on. [0007] As such, gy%%#%mﬂﬁ 7

pattern that has the code information and the
coordi nate information together is printed on the dot
pattern. For exanple, when the nmediumis a nmap, from
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ce a speaker as the output unit.
1R ERQbH ML AN LR IREL QR 191 Jﬁ@tﬂ@%ﬁ%ﬁ#xﬂﬁé%ﬁ@ﬁhts
a correspondi ng map | frage can be outpu romthe
tyl splraymdevice. [0008] Moreover, the coordinate
information may include XY coordinate and a Z
coor dppaye. [0009] Further, unless the entire surface
of the nmediumis the nulti-information region where

the geasdin)as idnboF @t eRadnths the wadeih M HabnOing
are printed, when the entire surface of the nmedi um

thaf @ dreihasenhed riyt Yoh €89 thdial £5x i M d/ordthe dot pattern.
predeterm ned regi on or a synbol portion may incl ude

Farhexadpee, iwhietr tRé indiur0030d mafdGCaEehNthbde iafsengbion
aspect of the invention, in the 4
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 72 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




WD 2007/ 032747 PCT/ S&G2006/ 000267 i nformati on out put
apparatus according to the first aspect of the
i nvention, an icon figure on which a dot pattern for

: j tching on whether to read and outp
ngr%gog/ro?r%}i\% on corresponding to the code inf oﬁ&wz{g%/ooozm

read fromthe dot pattern in the nulti-information
region fromthe storage unit or to read and out put
i nformati on corresponding to the coordinate
. inforpation fromthe storage upit s printed may b
insrlPEHOn GHCPHE SRR of O RF Oriiq HORIY ASRESE of
u i.nce the icon.figure for selecting whether to
end ERYe NS, ARG P e PL eBoRR hgot P THeE b Bote
L c At i r output the information . .
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can be s ively output usin
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map 1 con’ nformation icon” are printed on the

reHBPand foddifit’ § ARPrhLOLY éo%r%%BEHgﬁxggt%d“ughgo%glk@fﬁ&te

infornmation of the map is rea _
in€OLRSEROaNdifig FBE LERas, Lo ike 1 qubpul 44 ot Be display

device. Wien the '"information icon' is captured, the

onOthéi Higrfadd@f WRgEmedi@n MOti ON picture, sound, and
the |ike corresponding to the synbol on the map are

out pudofriom t he output unit, such as a display device

or a speaker. [0013] Moreover, printing used herein

I nclaglesichang tadd BPeOfcorb 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 fromthe 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
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transparent filmhaving printed thereon dot patterns
on the surface of the nmedium as well as direct

w%rio&t/ds son the surface of the nedium [ 003&4562006000267
cordlng to a third aspect of the invention, 1n the

i nformati on out put apparatus according to the second
aspect of the invention, the coordinate information
on the surface of the nediumay have at |east XY

a €091 di-nat es, gnd 4 Z Cl%%%gggpg%?@éwtwfeﬁ& 8@9 g@%&s

may store 1 nfformation corr ng to
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is included as the coordinate information, “for

tiRX aWiRcet Be Pl ghgief,.@a mountain  or a h|||, t he
depth of a sea, a |l ake, or a pond, or the like on the

map qapib¢ given as information. [0016] According to
a fourth aspect of the invention, in the infornmation

out patcappaf@tits AegAkdi Agpkett Be fhd sinrsRach, Ofin the
i nvention, an icon figure, on which code informtion

idfoirmatip oANGu EOWN aPbal-&t tis adebdridihly EBVER@HedRd aspect
novi ng, on the output unit, imge information output

off thm theemtdut thei tobsdimaperintpenadianctbprdnat edr sy
be further printed on the surface of the nedi um

of{ 1 W$di B mep haue h tdreastHy ¢ogdimatesmidd adcardinate,
di sposed, the 6

and the storage unit may store information corresponding to

the XY and Z coordinates.

[0015]

As such, since the Z coordinate is included as the
coordinate information, for examplev, 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
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di spl ayed on the output unit, such as a display

device or the |like, can be easily noved. [0018]

wﬁ“z?&fogbw to a fifth aspect of the inventi oﬁcw#&oﬁ&%ozm

ormation output apparatus according to t I'r

aspect of the invention, an icon figure, on which

code information for enlarging or reducing, on the

out put unit, inmage information output fromthe output

ity rﬁHE%ﬁLﬁRQﬁQ@&‘Q Rhrdidye T, o Sifaptay

on the su
; b ur 8P |sposed t he
dei%ﬁggeéfgn }ggnnlaltgl%n a%/ée%{f(;}g 'ﬁ}%dgut put unit, such

as arghsp] ay deV|ce or the |ike, can be eaS|Iy
enlarged or reduced. [0020] According to a sixth

aspegtcOfa e donuertiicen, aghe f%@r{@ llqﬂre%lﬂtlBHt in %he

apparatus for a nedium on dot patterns " bas
in@Brik e0sh ubaedddd e ua S i iR L) ”crféO@E}_‘éE %%%%cw o

printing, includes an imaging unit that reads

thpaidwdmisiorQNad Sabid 36guet, the WIBdhURb4a GAVERL! BY for
unit that converts a captured i mage obtai ned by the

enl a8@img diNirbdiiBigy CogetMal MBSHutOhne 0Or thtil 8n¥alHeSion
i ndicated by the dot patterns, and an output wunit

outpat ftdnptthe dwiMitTRLEGNL S WURSNaNBEBE 454 tJ18n€ede may
values or the coordinate values. The dot pattern

beobtatined dyintpat bar thagsdhi eoedichat Rebnier mation is
superi nposed and printed on at |east one surface of
the MEWIAUM The nedium has 7

Since such an icon figure is printed and disposed, the
image informationdisplayedonthe 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 indicated by the dot patterns, and an output
unit that outputs information corresponding to the code values
or the coordinate values. The dot pattern obtained by

patterning the coordinate information is superimposed and

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




WD 2007/ 032747 PCT/ S&G2006/ 000267 a multi-information
regi on where the dot pattern obtained by patterning
the code information is superinposed and printed on

Wbt}go@g{ﬁ@ce of the nmedium together wth atpd©ashocidfsr
coordinate information. When the imaging unit reads
the coordinate information and the code information
fromthe dot patterns in the nmulti-information region
on the surface of the nedium the converting unit

a fnﬁs’z“é?_ 1 U QAL 8?1”]1%&8{&?%«%%9 £ 4ot LP@t&PQ%%‘tQ%Sd by

I nformati on an code OffTHtIOI’] rom a sto
t ug
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orORSIAl 0T acll ENenrdOheRRhhHEr Eogé‘tﬁé‘ﬁ ﬁﬂﬁa&ﬁ Pladihene
medi um by the imaging unit. 0211 As suc %

coRetPHA s N AEFBAL-Ofb LN Vﬁfensv‘ﬂﬁéhﬁﬁla reiing rddud h@ne
read operation of the dot pattern on the surface of

cobR8in8Bdi HAdMhalhen | JROItRE SHEd -1 nHISHEL QLS. £4AH the dot
exanple, the output information to be output fromthe

pa®ubpHt iWthe GRNchel s Ekdiehn L85 OMYBNA18d BRk€ace of the
operation of the inmaging unit on the surface of the

medgdinpmhd Hd22k rt Mag eursipe Gebideal h ¥o rmkst 19S5 ¢birbedp&sd thg
seventh aspect of the invention, the switching of the

toothputodrdioratet iafofmytidmanddehswtdddiingokabveen from
out put information based on the coordinate

a shévagmtundn, amad duteputitput armiat banphas etheointfbemsote .
i nformati on, switching of the output information in

Outhet @nformation 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
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information or the code information, or resetting of
the output information. [0023] For exanple, when a
naF IS Printed on the surface of the nediu t he dot
WB& Y& *obt ai ned by patterning the coordi nat(d/S62006/000267
information is printed on the map, and a synbol region
obtained by patterning the code information is
printed on the map, together with the coordinate

i nf. ti t it [ ) h t put .
coq RiGARE: R Al oRE Ihe EOREcl B ATAPBY et 15 eEhine
nﬁﬁjon based on the code i nformati on

the qu u% i nf or mat
Ofl#%f |H%Eﬁ elns%ﬁ%%:loﬁg bet ween i nmage information, such

as a,ppR,to be displayed on the display device as the
out put u%it and explanation information (characters,

eSS, oAU, 900, PR PEEhALes ol Lok ek

cor r ésponding

medlsl% StA i@l }]éfatc'@é% &Y oL 4 &Dggﬁ&ﬂéﬁrﬂrrﬁa{:h@%o%&dgﬁlgﬁe

ormation Tn a predetermn time 1sread nmultiple

inforiBs 1 BY 1 ApBlAckd éﬁmh%gnéggp,eﬁﬁﬁiaogyr%oi heqh RGIbRY 1 HBYT
on the surface of the nedium (the synbol "region) (an

by §a@hnaspeche0bolibeinkoMetiN)is [H824d Thethe map,

swtching of the output information in the coordinate

togethei-RBithahd @Yo diGlakde W neRi BE, @helMersial vatwepn
image to be displayed on the output unit (a display

thelOYtBE) in€ORhd LB sENMICHd@oo8HCha 86 iaHbahgel@bnar
reduction, novenent of a map screen in XY directions,
thefo il Bf ShaNgenWa s SHEHRE Yol6iaEdrlationmay 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
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point in a three-dinensional map or the 1ike, by the
read operation of the imaging unit on the surface of

WP%@EW%m (the coordinate information of thedBRs000267
h

e swtching in the code information may
include swtching of the outline, the inmge, the
notion picture, and sound to be displayed on the
output unit (a display device or a speaker) by the

f th f f
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off:fe%dfn@@{en'g! ) BLLn oL £3h b BLAISECLRL gt L i e

is recognized as a su stant| y <circular tra e by a
circup@gs@rid sliding operation (a ninth aspect of
t he |nvent|on) As such, the output information from

the oud pH%l’E‘@l‘lInc_ﬁman%htiw dddaed; b Rk RSN Eﬁdfnlx‘?éldcnee

imaging unit drawing a circle on the surface of the

switdhuny JOQRE] oui':rlrhﬁler eeeleoa@}@argaé | @ReOhot It8h bTRELRY, Wid

on the surface of the nedlun1nay be perforned when XY

soagarth pat @i spf Lfdmbhothe bB@gut Nudt tPradel &5 Nedvié8Br
is recogni zed as a substantially Ilinear trace by a

a bpagrdr Qiyd taer obhd ofidion 6f the inmRGindguniBi én Ahe

the surface of the nmediuma tenth aspect of the
surfizeatadrhe d€dium (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
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operation of the imaging unit on the surface of the
medi um may be perforned when a trace of XY coordi nates
In a predetermned tine is recogni zed as
W?’ég@@i’zﬁ”on of a linear trace of a short Ielﬁ;ﬂﬁ;zgg;/ogozm
grid scratch operation of the imaging unit (an
el eventh aspect of the invention). Further, the read
operation of the inmaging unit on the surface of the
ned% y be perfornmed when a grid tilt operation of
the rnagi ng unit, that is, an inclination of an

ShES P GRSy LSRR, 0,2 SECRL LAY,
o 89858 A0S ARYBDELERLo 10,40 e 1188

rea{yﬁgﬁ %%&Qﬁeﬂﬁﬁé’o{ t@ﬁg?%Qeéogé%gecgr 'sng %&%{%ttll%g gff

imaging unit, I's, in rncl’ ne e where
R T on o T T epeet S P SRR Ep e R

of el 868y Ol tie: (B oFARANGSHL & tdie tgienqlnkf@ﬁ@iéﬁm e
of an imaging optical axis is recognized by rotating

Fur@h@dNd Hhge ¥&ddetak 1 bh Nk £Re tiMagiagnid: @sRegte ehirkhge

invention). The inclination of the”i nmagi ng unit nmay be

of EBEQEHYZRONBY Be iddRIraRaewhén B l@AENESSt idbeaatiiBRIGNY
field of the imaging unit (a fourteenth aspect of the

thel ivyinigomit, £AO2A)s,Aecendl Dgat Dordofidd esaginaspectanf

the invention, in the information output apparatus
axisadahtidupdar tda wirttikaorl iseventhe saswact of tidfRedium

i nvention, thenedi utmaybe amap, and the switching 11
is recognized (atwelfthaspect of the invention). Inaddition,
the read operation of the imaging unit on the surface of the
mediummay be performedwhenagridgrindoperation 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 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 theinvention, themediummaybe amap, and the switching

11
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i nformati on may be switching fromthe map to
i nformation, switching of l|ayers of the nap,

w695bt7}055497“5 swit ching of enl argenent or re%é&%a%ozm

the map, continuous sw tching of a display position
of the map to XY directions, and switching of a sight
line. As such, since the map is selected as the

medi um the inage information (digital map) to be
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printéd, and the output information ma 'spl'ay a

sw:ﬁ:'&'h@ﬁ %mallg5@g¥%fﬂ%aeogeﬂ}fé ﬁt‘éﬁdté’rk&t e rBasisnof
he coordinates with respect to a fixation poi nt

and@vﬁi%ﬂn@% AsYHEIL i ROI NasQhch , A isRleBhARY) £8 s8Sethes
out put unit by continuously SMAtChIng the fixation

as N me BRMINAHR, Hagd Vin@wrRg: 868! edig{ 008 agiheto be
switching of the output information may continuously

dispiblel an 8héi 8usiElHf EewiceWRel RheSouaputOutisptay e
correspondi ng three-dinensional map i mage on a
diveirsplaycidewvgse®e. as the output wunit. [0032]
Accordingly, a three-dinmensional inmage can be
di sp@yed by changing a Z coordinate of a view point
while fixing the

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 soastodisplayacorresponding
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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12 WD 2007/ 032747 PCT/ S&006/ 000267 fixation point,
or by changing the fixation point itself in a Z
direction. [Advantage of the Invention] [0033? I
cecording to the aspects of the invention, a ural it
“@fzg(%ﬁ)g%}??rati on are gefi ned to the dot patte?ﬁiﬁzlo?ﬁo%%7
on the surface of the nedium such as a map, and the
information is selectively output by an inaging
operation of the imaging unit, thereby realizing a
user-friendl ynmedi um and i nformati on output thereof.
fipptien pebel i o o ehar®indrtdsi A¢spti¢wIsint] Etgeldlin
Fig., 1 is a front view of a planar map of an -
2 nbddPRERPD- of the invention. [Fig. 2] Fig. 2 is an
ex Ianator%/ vi ew showing a utilization state of a
[Ar‘?‘é(%.ntf"ﬁ?g? HheriTgvestiend pl ock di agram showi ng t he
syst? configuration of a conputer and a scanner that
are u@%ﬂn connection with a map. [Fig. 4] Fig. 4is
an eéé)lgp%tor)éow ew showi ng an exanple of a dot

pat t Y rostiFiggPes tPsoatent B R b ¥t ed BRBRRHLEY
os2la PSSOl T Ol T 00 0L o 2 ol petiern
su%kggg ()S’P%\Menxgeditlgn?, asrurc%nggrraerllgapgf aingf’gﬁrﬂnif%gmgg&gh 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.1lisa frontviewof aplanar map of an embodiment
of the invention.

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

[Fig. 3] 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. 6Aand6Bareexplanatoryviews showing

the arrangement of information dots.

13




13 WD 2007/032747 PCT/ S&G2006/ 000267 [Fig. 7] Fig. 7
is a diagram showi ng an exanple of an information dot
and bit display of data defined therein, and shows

wongiReswgodi nent. [Figs. 8A to 8Cl Figs. gfydQodéfenozs

show exanpl es of an information dot and bit display
of data defined therein, and specifically, Fig. 8A
shows a case where two dots are disposed, Fig. 8B

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

gg?shogE case, where .five dots are disposedjleggs.

fo | |%'s. 9.}As.t 3 35%5% ?rkbod'fjfn!gcaafr} oot a N o.tan

1rlRBhEE Don Y SRECGLIY CALLY ny [ 4a28 4S8 A SERGIBLLG V&Y
show ng a case er 8 1 §rx T ntornati on dots are

ndi2Pes8 i iLSca schematic view showing a case
S wherg n?%%gin égﬁgfﬁgn dots are disposed, Fig. 9Cis

prSEhepRL LG Y| emgto% o isg s(i%%eel)égﬁ?l%s]@f ah B5 85 BRI Q8

dots are di sposed, a schematic vi ew

do2hoM BYt 3116238 W he+ 301 M hARNEHd A1 nd 045y 3becdkSPOSRA-
[Figs. 10A and’ I OB] Figs. 10A and 10B are di agrans

Figl | 818 6h8Hk R0cAsE YhBRE Qo 8089k RAILKILdd) Rip! BB hows
map, and specifically, Fig. 10A is an expl ahatory

a ¥hEI SRV RGuY ldteSardefifrdeln ddWlidigdugt LG BYcase

table, and Fig. 10OB is an explanatory view show ng

whehe aivangaienireotiicpdiyddual dots. [Figs. 11A and
11B] Figs. 11A and 11B are diagrans illustrating an

pRieFat vantd Bat e @y .ges ©F Jpeshee modifpat dbsplozy e e
a display device (nonitor) by clicking an icon
papoeth pandaditk SifEcafllilgal i . FAd.s 4 BAhesataidiva@gwashowing
showi ng a user's operation, and Fig. 11B is a diagram
a caseistheatel afjx airsBreertion 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

14




14 WD 2007/ 032747 PCT/ S&006/ 000267 the displ ay
device (nonitor) in Fig. 11A [Figs. 12A and 12B]
Figs. 12A and 12B are diagranms illustrating an

that scrolls a map on a display It
“@;}a@ E?ng an icon portion, and speci fi cal f‘;ﬁ?&‘ﬁogﬁr/{}oozm
12A is a diagram show ng a user's operation, and Fig.
12Bis a diagramillustrating a screen on the display
(monitor) in Fig. 12A. [Figs. 13A and 13B] Figs. 13A
and 13B are dlagrans |Ilustrat|n%éan operation that
th§cPéFP%a%.¢ﬁﬁiQﬁ1 (FogiEprhyin (Fishi Py by cllcklng a
in_a map portion, and specificall Fig. 13Ais
éFb?%vgr AP SRR niPB) us&h9s - opélat 7o, 1§ﬁd Elj?eg diagrans
ran1|IIustrat|n a_screen on the di spl a
ll?HﬁhF bt)9 i WYFAESR HPRfgSCTehRs aﬁdmaas?n F¥g§lsal4w
14B are r ,|IIust atin 0 ti t hat
ZBLGOTS 5 RhEE B 28 Ty orFRu Gar SEE iy B
ynb n ortion, and specifi cal
1R g ARy & hedFrs aehifin, X’?ﬁdﬁﬁqgl}% e

dla ram.illustrating a SGr n t.he .
i’fa T pl 13618 A ke 367 660 Sfbp S tneRy B8 e

Fi ndl_éB are dlagrans illustrating an operatlon t hat
I splays a synbol on a display (nonitor) by clicking

(AT B L LA SRIGATL S Y gn M08 Byprans,
11?gé@%§%§ﬂ§ig§ft6§§fdﬁloﬂ %ﬁ%@egc98119eadh§ﬂ'§M gl
(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) by clickinga symbol inamap portion, 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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15 WO 2007/ 032747 PCT/ SG2006/ 000267 [Figs. 16A and
16B] Figs. 16A and 16B are diagrans illustrating an
i nformati on node, and specifically, Fig. 16A is a

gzﬁﬁhéﬂkﬁhomﬂng a user's operation, and Fi gpcrBodsodrs7

iagram illustrating a screen on the display
(nonitor) in Fig. 16A. [Figs. 17A to 17C] Figs. 17Ato
17Care diagrans illustrating an operation that

switches froma map node to an i nformati on node.

(FLER1 « 3PPt by ot Fig-t é%z%’%?ﬁ?Bdi%a%ia%rams
SRR é%%%fﬁ?%%r}d oy ol BR8rE R g rly e
TR rhi3inde REF %eﬁsr?ﬁe&gcéﬁﬁgéé. 26.%}%%%[ a%gram
Eipg 1 GbaeR Sl B Pl b4 069 390880, o,

Fkggat &%ttoonk%c ?ngd'lé}ﬂrt%”ﬁd bhosl g%élﬂgllgﬂﬁstratlng

ion that 'scrofls a map on a ay (nonitor)

anag ?1: tth%tagwi@&lxég]%loﬁna %a;ﬁm%@lé%ran @ﬁ@ormatlon

cally, Frg. 19A is a diagramshow ng a user's
mdaggratlon Fig. 19Bis a diagram illustrating a state
mhere the scanner is inclined, and Fig. 19Cis a

&g aﬁBA't'ouﬁéd]at FNgs 2 18AMRETB©Ars Be adir-sib aY 10B0RAE O
19B. [Figs. 20A to 20C] Figs. 20A to 20C are

ar%;@&raaeri%nl tHdtsE£231 NPa mbbBeT £hakpoaghnpnbedwparcanding
inclination and an orientation of a scanner and a

tSeh Wi cHitheebhodE o] Ft@sne?lAnansberliBli ilgy, Ridd\ asd is
21B are di agrans

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 a diagram illustrating a screen on the display (monitor)
in Fig. 19B.

[Figs. 20Ato 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

16




16 WO 2007/ 032747 PCT/ SG2006/ 000267 illustrating an
operation that enlarges a map on a display (nonitor)
by rotating a scanner, and specifically, Fig. 21A is

}Wazgdﬁ%gzrﬁgn showi ng a user's operation, and ﬂ(igr/sc.%&/oo&m
a spla

Iragram illustrating a screen on the di
(nonitor) in Fig. 21A [Figs. 22A and 22B] Figs. 22A
and 22B are diagrans illustrating an operation that

reduces a map on a display (m)nitor) by rotating a

_@Hanner and specifi cal Ig . 22A is a diagram
S\Rnrﬁljl%g (R ORS IG5 PRt FBAL %Jemegs 22 BPi enad AR b

iII ascreen on the display (nmonitor) in Fi
'(:ai@é '&laﬁdaﬁ%?nr’ﬁrgsan§319%%’df e lyp e Fig. 214

| lustrating a for dotﬁgatternln

%?%%%ﬁ%%%“f%? USGHpS 8885?%%@ SELgt ROP ‘S Oir FeAh
118bat Baet B e 2RennBl v eas? '&ﬁmfe% i i iy S
Eﬁ by2 teag'r|ran23ge1jgnsrl?t5‘g 23%(?1“\/ %lrg%l §é l anraett Igi%%w 5
:-lﬁﬁs%ff%llfég%at %att%o%“%h%&ergdegfg"% "'%gg%[gg HOSE]

operati o anges a Vi ew
(mSR2BBE] oy atcgﬁg o) Onghd ecmdcaae C' Eaga'm
I gs are agr’am sh ng a us
o se I tr,
ioaheeal %ha@ﬁ%s‘;é G50, AR Ay

i1k G OradBlg B chgén' Sn &l %19%?%%/3 rh’c%ft%f)ngna@'lg 22A

operation that tilts up or down a vi ew poi nt
;mg%s | I psAT ahas Bpiser Figsopemat i 9y bERUS:r2644 4 Qrams

Figs. 26A to 26C are di agrans illustrating
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. 25isadiagramillustrating an operation that
tilts up or tilts down a view point and illustrates a user's

operation.

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

17




17 WD 2007/032747 FCT/ S&G2006/ 000267 an operation that
tilts up or tilts down a view point, and
specifically, illustrates a screen displayed on a
woi28Plo3¥47 (moNi tor) when each operation of FRigysadoshodozer
pertormed. [Figs. 27A and 27B] Figs. 27A and 27B are
diagrans illustrating an operation that changes a
view point left or right, and specifically, Fig. 27A
is a diagram showi ng a user's operation, and Fi g 278B

o BeRr LA M (33l PRS0 o Bl BB gpe
spaBdr 288 By e pllq&rt@_«@aes %&g@y ag?gfga\gégffo% i.on c%i

changes a vi ew poi nt t or specl f|

(mbhl t6t Y Al 3ehe8Pe L il t
R and b7t T gsﬁezgiﬁ%ﬁdéfgér_%% Fiéggféz%% Bl e

gy .ans7a i bhystaadi ng F@Qs ODQWJ a0 t ha %h}%n %ggcams

node of a screen on display (nonitor) by a gri

11Duﬁﬁr@tnﬁ{g?lbh06peﬁé}ﬂl&p%aft| eBbh¥es 8 ewlBbihf Beft or
di agram showi ng a user's operation, and Fig. 29B 1s a

righagham sgdaistical i fg ra gs CIReNs A {d1e- L SRb@Yn metxors)
in a normal node. [Figs. 30A and 30B] Figs. 30A and

op8OEr ture, dndgrias 278l 1St A2ddNgn AN10PEFAE 1N at Béteen on
changes a node of a screen on a display (nonitor) by

a digplay pumopiopef atn omg.amyaspecifically, Fig. 30Ais
a diagramillustrating a case where a display node is
[digisge®d% andel2gphiot oFtpsle @AAt hevddi 31 ay remuiidgefans
and Fig. 30Bis a diagramillustrating a case where a

ilisadyingnde opsrathiamgétiatochangate arvdewopoife difsploay

ric_:gk?i?,meznodr )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
a display (monitor) by a grid pump operation, and specifically,
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
a display (monitor) by a grid pump operation, and specifically,
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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18 WD 2007/ 032747 PCT/ S&006/ 000267 [Figs. 31A to
31C] Figs. 31Ato 31C are diagrans illustrating an
operation that resets a view point to a normal node by
[ appi ng operation, and specifically, Fig. 31A
nggo@roﬁ%jgr am illustrating a user's operat i%q{/S(%ij_/ooozm
31Bis a diagram illustrating a screen on a display
(rmonitor) before the operation, and Fig. 31Cis a
diagramillustrating a screen on the display
(monitor) after the operation. [Figs. 32A and 32B]
Frigs. 32Atantdld2BFige. 8%pltandtGaye vilegsanshdhizagrating
anot her enbodi nent of a scanner that is used to
anpepPeoHR o ditiadusespes aa i tirey wiatnhp.a [fkigyel 88feFpy.a
33 is diagrans illustrating a nethod of neasuring
Irit fQFRRARIIRP atd On GMCaPiE angl @ Iitve Fitar b és a diagram
._operations are perfornmed according to_an inclination
ilhpshrakinghnar user' §s. OPRERtdeg  34H[0-Fi 3B 38A aandiaamn
c.are diagrams illustrating a nmethod of measuring
llﬁHEFFﬂ%}W%ﬂSBF?%‘é?P 8RigRdaY dRgrétorkhefare bigoperation,
perations, are perforpmed according to an inclination
anng 2 ‘séiﬁrfegr a digqramsl lygiratyng & sergepgpahhe display
illyustratin met hod of neasuring an inclination
“maﬁﬁ%ﬂ O#Rﬂ%e%h\?aPPSﬁ‘%tb‘b‘é‘r ations are perfornmed

cording 1 j ncl.ination of . [Fi.g. 36
B aa2fed Halr Snorr 120 o8 T B3 Retmugi:Sry Vlews
. 0 agram | et _ o
S R POR PRV To0S oerSeTBRS HPF PRHPOP e sr fomm

Vaf‘fg%dé.gg@catﬁo%% oknglg’ﬂg&ti on of a scanner.

[Figs. 33] Fig. 33 is diagrams illustrating a method of

measuring inclination direction and angle when various

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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19 WO 2007/ 032747 PCT/ S&G2006/ 000267 [Fig. 37] Fig. 37
is adiagramillustrating a nethod of neasuring an
inclination direction using an equation of n-th

w%ez%ﬁb‘% .)@Apen various operations are perfor Mg &Sfcdoéres

to an inclination of a scanner. [Figs. 38A to 38(C]
Figs. 38A to 38C are diagrans illustrating a function
of designating a range by a grid drag operation and
di spl aying a synbol on a display (nonitor). [Figs. 39A
and 398} Figs. 39A and 39B are diagrans illustrating
éFﬁﬁnc?’ bn f51- d|3§pPﬁy?n@l%g@%ﬁué’é@trlaéhnénaame’%l]il%‘bl%i@/

m)nltor%n grid drag operation. [Description_of

NeREErEfc N&Wéﬁ&?*él%dj%e&f"r%}m ‘f%lf%]ancﬂﬁa‘éENTRﬁLn ~th
PROCESSI NG UNIT MM  MAI N MEMORY USB |/ F. USB
dqgﬁ?ERﬁ%%fE VaTBOUEPRS 15 TERIBER DR LSBT R) JPFRF-iHE I en
I, SPLAY UN T) KBD:. KEYBOARD NW I/ F: NETWORK
EREACE © NETWORK [ Best Mbde for Carrying Qut the

.S‘Em 3R or st oF e B0 (2 11 SF° AABBPRBALLLF 1sinT
a kﬂxg{]{olrg)%f 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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20 WD 2007/ 032747 PCT/ SG006/ 000267 [0035] In this
enbodinent, a map is used as a nedium If the map is
captured by a pen-type scanner (imaging unit), a nap
wBEo&@‘SPIWH“ on corresponding to the captureg.cQubent ...
'S I spl ayed on a display device (nonitor) as an
output unit. On the display device, an electronic map
installed in a personal conputer, or correspondi ng
characters, figures, sound, and notion pictures are
displﬁég . [0036] Fig. 1is a diagramshow ng a
surf inting state of a map (nedium that is used
used_herein has an icon portion where

Dot LI ABBRES POl SeR 18%, A 4208 Rektuen Forit
mafot s LB O per R Seafb8P) Bt b Sh & map
or, dfften@lfoh MoRbLoRhAL | B8 9he REINSRs dotRih, s
d15085084 % BSRAEy LSRRG P AL ORREA Sk o
el dleiG,Ger oo dn 2R onliera ARRATNLANA 3 BELOES
cobler) N diresbBhIR tRfkactd £1gni®s9336LIES ana

mot 866 TRdalds0nre aPkBESFd 0 €at’, and 'cancel' are
provi ded. [0035] Cﬁétﬁislomer side, icons of 'up ' ,

'rigfddss] * down' , "left'

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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21 WD 2007/ 032747 PCT/ SG006/ 000267 and 'return' for
nmovi ng the electronic map, and icons of enlarge', '

normal' , and ' reduce' for changing the size of the
wo B¢z ¢ map are printed. [0039] In the p@Psc2006/000267
portion, synbols indicating roads, railroad Iines,

and tourist facilities are prlnted I n regions of the
map portion, dot patterns indicating XY coordinates
corresponding to positions of the roads or the
railroad |ines hgErlnted Further, in the s nbols

angpt' W@r n§r°5bfnﬁlv the 868%501?%&@?% 3

the lik d t dd t
el%f}aefﬁg KV RGTP nelie, LOTIE A HERSL0E (e PEEF AEGHE
12 e.facilities or He like. [0040] Fig. 2 is an
© gfﬁfgﬂé?o$§p\ﬁﬁﬁNQ§ﬁ8ﬁF g a utilization state of the

% ﬂ] As shown in the drawing, in the
|nve |on the map (nmedium is used in connection

W ¢ h il %Sérlg@xlt%oﬂppégﬁéé‘f‘s 1%1%9.%a%§nc|; potcbiehy ;?Q}Llﬁ%ad

COﬁpU canner

1lgés,t£‘r%;5§% %g?‘%ﬁﬁﬁﬁ@%% 'a?‘reC%QQSE&‘?d EQf &P:!TBW%

user clicks {captures

maPh FREGEATY 4BOS] é telﬁ{ Syl 'c%_t?.ﬂgt heyMap,BRLE L Qs

or various |1cons p e I CcOo portlon usi ng
coleR8sPERANSS +ol 1994121310:@109%@{@%5&1% dhenel £atRC IBds

is registered in a map
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, in the invention, the map (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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22 WD 2007/ 032747 PCT/ SG2006/ 000267 node icon. If the
user clicks the map node icon, the electronic map
regi stered in a hard disk device of the persona

cogFuter is read and then is output and dis I%Xed on
WQ O34y, Moreover, in Fig. 2, the scannerP§iSG2006/000267
connected to the conputer, but the invention is not

limted thereto. For exanple, the scanner may be used
in connection with other conmunication apparatuses,
such as a cellul ar phone, a PDA (Personal Digital fi
modiesigirant J f tardiddreclide thdB43model zord tise albat dwaie
bl ock di agram showi ng the configuration of the
maponpet £re r@ed i he hacdnesk de@dd]of Abeshamgorial Ebgpuider
. the personal conputer has a central processing unit
is(cPay and them irewokput MAd ,diamlayehlard di sksplln.ce
(HD) , a display device (DISP) as an output unit, and
a ke¥oeoepkr,( KBDFigs dn thpuscamidr timatcoanectednect gk
to the central processing unit by a bus. [0045]
comRBRert ket Sbarimeenid onrd sinvdglh ingl ted tharstoonnket egample,
through .a USB interface (USB I/F). [0046] Though
thgoicaamemnmay keasrid iLareangechké oiwigihagtdey icopmpmi sy ion
a printer, a speaker, and the |ike are connected as an
apsagﬁﬁgseqﬂqﬁpph.as a cellular phone, a PDA (Personal Digital
Assistant), and the like.

(0043]

Fig. 3 1is 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.

[6047]
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[0047] 23 WO 2007/032747 PCT/ SG2006/ 000267 The bus
(BUS) is connected to a general -use network (NW, such
as Internet or the like, through a network interface

F), such that electronic map data,
wlg)r%/o%r) Cﬁﬁfﬁ?}%{ﬁ’fooozm

rivati on, image information, sound infor
notion picture information, prograns, and the like
can be downl oaded froma server (not shown). [0048]
In the hard disk (HD), an operating system (OS)
appl i cation prograns, such as an anal ysis programof a
dot Thatwuer BUets cannadsed b cdgemenalorusehretivaak, (MRd
data, such as electronic map data, character
SUChf @F faxtiesneti omdae 1ifor rhrpuah ssahdorkfighieatren, (NW
notion picture information, or various tables, are
I/Fegi sveh ddhay edaofromhe weenfrhR, prlresdissg Lofprmgicy),
. sequentially reads the application programs in the
MRgFd dPSRTPRFRRYh t3R LS (BOSMtARE, t hBOREPH nRHDYYFS
) %NW% and executes them Further, the centra
infPERAESP g RIRgEarePnd dags i bt Pat Beatibitasisds fanm 2
di spl ays, the data on the display device (DISP) . As
se§ﬁ€?,?¥ﬂ% ?ﬁﬁﬁsrons to be described in this
enbogéﬁf are i nplenmented. [0050] The scanner has an
opt i ging elenent, such as an infrared ray

MR e R e S
apbﬂication 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 executesthem. 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

refl ected 24 WO 2007/ 032747 PCT/ SG006/ 000267 |i ght

of irradiation light irradiated on a surface of the

medium Here, the dot patterns on the surface of the
WaeN7@sa74t e printed wth carbon ink, and pdfQlr806/000267

ot her 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 by the optical inmaging el enent

1ighe Jdfnagediiblkask 1150032k adTaee € apbwiad acerge: 1o médtigim .
dot pattern read in such a nmanner is analyzed by a

Hegeptira dpt geessirag dintlie cCPERcE p 1t tiee sedinerare phiartdds
converted into a coordi nate value or a code val ue, and
wishbsefhenthy, isnd panshond edhee tiwen peesdmalpattrpus erre
through a USB cable. [0053] The central processing
printed (\CPL) rof-dalveopeisbnal conputer refers to a table
i ndi cating the received coordi nate value or code
val uE0@&md causes the display device (D SP) or the
speaker (not shown) to output corresponding
el ec€adrire imkphdata, lightarhereption athercicdrrishbge and
i nformation, sound information, or notion picture
thpaf orhwmtdadn pojrodsus imdhe ceheuded beadery thedomereh
will be described with 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] 25 WO 2007/032747 PCT/ SG2006/ 000267 Fig. 4 is
an explanatory view showing GRID1 as -an exanple of a
dot pattern of the invention. [0056] Moreover, in the

raw n for conveni ence of explanation, Vv
Wgﬁgmf%%ﬁéont al lattice lines are shown, butpcglféstd&gq%}oouzm
exist on a printing surface. Wen the scanner as the
imaging unit has an infrared ray irradiation unit,

key dots 2, information dots 3, reference lattice

poi nt dots 4 and the like constituting the dot

patt Eia. 2 b3 enpraflenabbyy priemt stbwiingnGREPhoa an ekanhizt

absorbs infrared rays. [0057] Fig. 5 is an enlarged
ofyjpedos hpak trrrarefeagpiaveftidre i nformation dots of

t he dot gattern and bit display of data defined

t her éP%°6Fi gs. 6A and 6B are expl anatory vi ews show ng

the information dots disposed around the key dot. |

[ 0OMBFeOVeE i Hi SRAETCRBANY AphiPF 60PPERieRENOH StBi ARR FHE

dot pattern of the_invention includes generation of
veghdcadt aphthaifortal Beidgifia ildrest af hest pRbtefin 1Ot

and output of information and progranms fromthe dot

SXPEELR R BE IRRERY SECERRC or dBPTY Bh? SXGTPERA Y S EpHIRETIF
ot ASo i LT GRTS0 475 o ERRPLRT I ERBR ¢ HEViel ot
sofgPher SHRELE BRI ooyl bl ot £ B gt
CORQ%QEuQ:&IlgStée Qéx?pQHQH‘?E'rX pgrie§gg§1§9y printedwithcarbon
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 thérein. 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 patterﬁ 1 as image data by a camera, first, the reference
lattice point dots 4 are extracted, then the key dots 2 are
extractedonthebasisofthe factthatdotsdonothitatpositions

wherethereferencelatticepointdots4areoriginallydisposed,

and subsequently the informationdots 3 are extracted. Assuch,
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and subsequently the information dots 3 are extracted.
As such, 26 WD 2007/032747 PCT/ S&006/ 000267 through
digitalization, the information regions are extracted
and then the information is digitalized. On the basis
W@ R00f/AR747di gi t al i zed i nformation, the infor MTT6R00448P267
prograns are output fromthe dot pattern 1. For
exanple, the information, such as sound and the I|ike,
or prograns are output fromthe dot pattern 1 to an
i nformati on output apparatus, a personal conputer, a.

thPBAgh di gata®i tatt Bdn,PBREENnFHORSO] on IHe gt BesidPeestt ®bted
upon generation of the dot pattern 1, fine dots for
andedegnihe dmafroiatfionnsds idigitalthbeds ©oUBRe Hadls of The
the key dots 2, the information dots 3, and the
digéefeliore irdfatrnaceéopei nhedadhSodmat Borar drad getb AGaer direg
to predeterm ned rules by a dot code generation -
outp@orfirphnthé\slothpat exm Ei. g. Ford exampeag tHa doRonfattive,
dot pattern 1 representing information, 5 x 5
suglefas evvad andi tle goiket, dot srdgams dirsposegubnfidre the
basis of the key dots 2, and the information dot 3 is
dogipaidsen 1 rto tame ivfermitioroousput raprdrdtatsti 8 epgmianals
surrounded by four reference lattice points 4. In the
COPRPYHEE ., & BPAraPy adéettwlidzedonatormation i s defined.
Moreover, in the exanple of Fig. 4, four blocks (in a
bol d-995%¢ frane) of the dot pattern 1 are arranged in
parallel. O course, the dot pattern 1 is not |imted
to fGuFhpIidientiopecepor orecEsk e’ EnahaFIthPeERRER dn

. an%ll progr am may be. out put ,
fine dots for recognition of 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,
S5 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. 27 WD 2007/ 032747 PCT/ SG006/ 000267 [0061]

When the dot pattern 1 is taken as inmage data by a
i magi ng fromdistortion or slant qI

aner a f
W@ﬁ@”@ﬁﬁﬁ?a, expansi on and contraction of tHE%%§§§@WBW

curvature of the surface of the nmedium and
di stortion upon printing can be corrected wusing the
reference lattice point dots 4. Specifically, the
correction function (Xn, Yn) = f(Xn", Yn') for
convéb®éhg the distorted four reference lattice point
dots 4 into the original rectangular shape is
obt aWirerl thartbt het teroil et torerdes sin@gardataby recaresk dy
. the sane function so as to calculate a vector of the
inggipgcEromf df sierditoipndotrs s3anf 0062 lehst e tled epamrns,
lattice point dots 4 are disposed in the dot pattern
expangsop gpdicragaagai an obtthemad ey auakiasyreted thfpsurface
pattern 1 using the canera, the distortion due to the
ofc b medig, capd ctiid@rtAPR IR YNt EDE Fath®s EMEISFHERFE
data of the dot pattern 1 is taken by a popul ar
us&ﬁﬁe?%?iﬁ?é?ﬁﬂpﬁ@ teife PRRT APt §h drsdfirahlyt Hde
inage,data obt ai ned bé tqying the dot pattern 1 using
COrRBCELMR FARESACBe (Kb ctifht e EYyER ec dgni) zBRF COBYEELRARYI the
.eyen t%gu h the im %&ha is.taken in . a _state where
A Bh e P AT (6 HERERF Rad N-E R FEHE raRb A i DES (OBt e
of th do attern. 1, the dot, pattern 1 can
regtatif et gorBRotmpsdineloned) thE SRS RORDE? 3
co§%¥c9é’é %yztﬁé esaqt?et %u&ggiogrs% ggrtnoeg:alculate a vector of
the correct information dots 3.

[0062]

If the reference 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 four 28 WD 2007/032747 PCT/ S&2006/ 000267 corners
of the block to be shifted in a predeterm ned
direction. The key dots 2 are representative points
WOROTARTHot pattern |If or one bl ock represdiiTiNeg0acqeo267
informati on dots 3. Forexanple, the reference lattice
poi nt dots 4 at the four corners of the block of the
dot pattern 1 are shifted by 0.2 mmupward. Wen the
information dots 3 represent X and Y coordinates, the

copost s b@rnhebBsck theckey radets n?a predshé fhat Dy Ho IBA.
downward becone coordi nate points. However, this
Thaukey idels Cahue repraweinthitiive efoidiey @ifothBulio iyt
according to the size of the block of the dot pattern
1 for dnR0B4ck fRiperciseholngthodndotmaBiat @otoBs frur dhaple,
recognition of information. The information dots 3
therzefameangeth brimmgothe ddiey 4dot theasoar reepmesends Attihee
poi nt, and sinultaneously are disposed at end points
blegprodstie dof patveetol awe shillfeedibyt 0aR mn apwiacd. pdihen
. .5, that is, the center surrounded by the four
the e pfepeat jogt doge Poireprdeest 4X asd a¥ staptdpuites, FEde
exanple, the information dots 3 are respectively
POSHY FFAnHBET By ichkeyrdgter @naee |sdtitfited lpwidnt2 totdowhwand,
as shown in Fig. 5 the dots spaced fromthe virtua
begofig O FdPAECEPRINtE 2 HAVeERe Wiiscatmeniant Yalkig As
expressed by the vector. Then, these dots are rotated
no‘b:il%taégi}hé%%eﬁon Bute MY KV Sk 28FPESE R D Calle tHie@s of the

di spa in eight directions. These dots represent
bl??ﬁé%§ggﬁsg°tT 2ttt el- three bits x 16 = 48 bits can

be %6%%§?sed by the

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 in eight 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 block. 29 WO 2007/ 032747
PCT/ S&006/ 000267 [0065] Moreover, in the exanple
shown in the drawing, the three bits are expressed by

di sposing the dots in the eight directions,

Wlor?\‘)@ﬁ??%ﬂ is not limted thereto. For exanﬁ(‘ﬁé{f@gﬁfﬂgozm
bits can be expressed by disposing the dots in 16
directions. O course, other changes can be nade.
[0066] The dianmeter of the key dot 2, the information
dot 3, or the reference lattice point dot 4 is
pref dPABPY about 0.1 nmmin consideration of visua
quality, printing accuracy to paper quality,

r esoMareeyenf inHehcakenpl e shdvwopm peendrdivghualtiheathore
[0067] Further, a gap between the reference lattice
bigsiafie errressediby dbmasingihs dotshin Hoe pioht direerionsd
direction in consideration of a required information
bubnbbftitemtden ptgiaty Limdsad dipnater ecRmiaedwles four
various dots 2, 3, and 4. The shift anount of the key

bifst can ke prRretaas PYabbiroTioe, bhe ok s ARl e dirgapions.

consi deration of msrecognition of the reference

Of| SPPFER: P PGPI£SaRa PR Wafr mati on dot 3. [0068]
A ga? ggémeen the information dot 3 and the virtual
latt & boint surrounded by the four reference

21 Lbe BOLD 0L ool B PLELEDSOLY. 348023 59,9
or the reference lattice point dot 4 is preferably about 0.1
mm in consideration of visual gquality, printing accuracy to
paper quality, resolution of the camera, and optimum
digitalization.

[0067]

Furfher, 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]

Agapbetween 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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S * . S AR . <.

virtual lattice points 5. If a distance between the
information 30 WD 2007/032747 PCT/ S&006/ 000267 dot
3 and the virtual lattice point 5 is shorter than the
gap, the dots are likely to be recognized as a | arge
woewponrmt are difficult to be considered aPAls&2eo1000267

pattern 1. In contrast, if the distance between the
information dot 3 and the virtual lattice point 5is

| onger than the gap, it is difficult to recognize
whet her or not the information dot 3 keeps vector

dofi 3 ggbi 19!5@'v'1§:¥u§i ound: ;12 B ACENi 5 \é'hrotrlﬂélr Lidd kRE gap,
poi nt 5. 0069] For exanple, as shown in Fig. 6A " the

thén&@ié'f%tx‘eoﬂllﬂé’i to3 pRf rééoéﬁééeﬁa@r g BiFaNgedp f 5o éﬂbe
center of the block in a clockwi se direction to have

digrhatlt €8 Wapoakide oy aRdthepbe SRt rn31bi 15 ¥odbrastd8
bits by 4 mmx 4 mm [0070] Moreover, subbl ocks that

ifhewe diBdbnéd lb’t]tvde!éfnofﬂ@tllrﬁf&rmﬁﬁﬂbﬁrao% Bayidg haov efhedt
on other information content may be provided in the

labtoek.pdhrge BB sshowgekhesgn stlpegks.itl Ast B&Ffficult to
subbl ocks [II, 12, 13, 14] , [15, 16, 17, 1le] , [Is,

reddfnidd sheth2lr b6r Al fhkl3nfdidatlds,dcklB] keepshvector
having four information dots 3, independent data (3

dibetsional iyl 2rbuhd) aar &dqeanded ritnal heat t e rgvaintord .
dots 3. As such, if the subblocks are provided, error
checlkO=i be easily performed in subbl ocks. [0071]
Preferably, vector directions (rotation direction) of
t he Farf expmpilen adtsho¥naie R .f 6AN yheldindiorimagdongtots
every 30

3 of I; to I;¢ 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. 1In the
subblocks [Ii, Iz, I3, I4l, [Is, Te, Iy, Igl, [To, T10, I11, Ii2],
and [Ti3, T34, Ii1s, Ii14], 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. 31 WD 2007/032747 PCT/ SG2006/ 000267

[0072] Fig. 7 is a diagram show ng an exanple of the

inforrrati on dot 3 and bit display of data defined
rein, and shows another enbodi nent. [OOZ%{/ For

WPn’-&”{"ﬁ% 8t mation dots 3, two |ong and short EPlegg267
the virtual lattice point 5 surrounded by the

reference lattice point dots 4 are used. If the
vector directions are B directions, 4 bits can be
represented. At this tine, the longer dot is
pref d0&BRYy about 25 to 30% of the distance between
adjacent wvirtual lattice points 5 and the shorter dot
i s pFéferiabs p dboutam §bowinPetetaapdefof Hondwndprmapion
inter-center gap between the |ong and short
dqth} enadtitod sotay of idetprdsifdngBlyhdrsigeranchalpows paother
di aneter of the dot. [0074] The nunber of information
ergrprdd m8nsur r ounded by the four reference lattice point
dots 4 is preferably one inconsideration of visual
qual ilP§73However, when a desired information amount

is large regardl ess of visual quality, one dot is
assi §REd- ot LA AT 8PS andtwe 6I°E|‘9afl‘fi<% yhert dOtS from
i nformation dots 3, are represented, . thereby hayvin

Ehea¥ feF Sttt Pﬂ%’b‘f R InABE B EToT R T AgbT bFe

A s Sr e LR

¢SSR BB AL o 181 A O o 1.
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 latticepoint dots4 ispreferablyoneinconsideration
of visual quality. However, when a desired information amount
is large regardless of visual quality, one dot is assigned for
onevector, 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 2®. The 16 information

dots of one block become 2%°8,
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dots of one bl ock beconme 2128. 32 WD 2007/ 032747
PCT/ S&006/ 000267 [0075] Figs. 8A to 8C show exanpl es
of the information dot and bit display of data
defined therein. Specifically, Fig. 8A shows a case
WoRM @370 dots are di sposed, Fig. 8B shows FCTEKR06/000267
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. 9Ais a schematic view showi ng a case where siXx
i nf ofgigidon dots are disposed, Fig. 9B is a schematic
view showing a case where nine information dots are
di spesedl, shi o 8COGhb® katpICBBEF GHY ENESHM NG Botasf!
where 12 information dots are disposed, and Fig. 9D

bitSdasSrdiemat detyi Q¥ Syl rai6asespaigieadby, Fig. 8A
i nformation dots are disposed. [0077] In the dot

shpak t£EASe IWwii@Wiwd Ridtis0sre 4iand sEHYSFiPASBNEhoWdBa ddse
(4 x 4) information dots 3 are disposed in one bl ock.-

whElogesaiy dohe aryeliispereds @ed Hiign Bedsticwd Becdbe where
information dots 3, but various changes can be nade.
fiferdexanpte diapeeeding to the size of a required
i nformati on anmobunt or resolution of the canmera, 6 (2
x 3)[0aifadrmati on dots 3 may be di sposed in one bl ock
(a), 9 (3 x 3) information dots 3 may be disposed in
one Bigxk 9b¥ye 92 IBw mpliifatethets orf ddies d8tnmpytihern.
di sposed in one block (c), or 36 information dots 3
SpeayfbealdivspBsed 9nis 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 is 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 canbemade. 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 bl ock (d). 33 WD 2007/032747 PCT/ S&006/ 000267
[0078] Next, Figs. 10A and 10B show the rel ationship
between the dot pattern printed on the surface of the
map, and the code value and the XY coordinat val
Wf’d‘gdﬂ?]mﬂ:i g. | 0A shows val ues, which are déi§t é; 008&%(357
bits of Co to C31 of the dot pattern, by a table. Co
to C7 represent X coordinates, C8 to Cl15 represent Y
coordi nates, Cl6 to C27 represent map nunbers, C28 to
C30 represent parity bits, and C31 represents XY map
dat al0p0®BO] Moreover, Cl6 to C27 are not limted to
map nunbers, but nmay represent other codes (code
val uligxt| 008K 1Thesmd VidlRBuebour ehelipesednship dvetiveen
regions shown in Fig. 10B. [0082] As such, in this
thgodopapteen prhatXdcuokhe mardscetdfetye meporatihihessode
and correspondi ng code information (code val ues) can
vagaer apfistles e iavogdiknate araluse regions. Accordingly,
specific code information can be given to a region of
a syhP®l%) on the map, together with the XY
coordi nates. Wth the formtting of such

pat t B9 e SPAvSridticsn Basel adw fRéinsgy Woé?dbh‘é%é%f

and texts, |nag not i on plctur and sound
Co to Cs; of the ddt pattern, by a bl Cyp to Cq; represent

X coordinates, Cg to Ci5 represent Y coordinates, Cig to Cy7
represent map numbers, Cyg to C3g represent parity bits, and
Czr 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
bui | ding or 34 WD 2007/ 032747 PCT/ SG006/ 000267 the
i ke can be associated and output. [0083] Figs. 11A
‘and 11B are diagrans illustrating an operation that
WePE0FEE or reduces an el ectronic map by clBCKGIHPoAA0267
icon displayed on the |ower side of the icon portion.
[0084] Fig. 11A is a diagram show ng an operation
that is perforned on the map by a user, and Fig. 11B
Is a diagramshowing a video that is displayed on the
thei spkaycdleWecastrenhted)andesutgute correspondi ng
operation is performed. As shown in Fig. 11A if the
user [@dd3x]ks the synbol 'enlarge' |ocated on the |ower
side of the icon portion using the scanner, an inmaging
el eneigs .caph uneisl 1herdatispatineril jpristitedngrad bgeration
synbol . Then, the captured inmage is anal yzedbyt he
thehterlraigesent rabupescessiagtramid mdCRY) cbickiey an icon
scanner, then is converted into a dot code
digpbayell mat ehealloweor stdeleofalhee)icoandostubsequent |y i s
transmtted to the personal conputer. [0085] The
cent F&184dr ocessi ng unit (CPU) of the personal conputer
refers to a table in the hard di sk device (HD) on the
basi Blg-ofl¥helstior dbeeran esldevimmomn depergtiieon Hihat is
exanpl e, enlarged data of the electronic nmap) stored
pPegbprradhondihsgranby Feugyt, aveddy-and HF spliagr ahaiowing
t he di splay 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,
the capturedimage isanalyzedbytheinternal central processing
uhit (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 splay 35 WD 2007/032747 PCT/ S&006/ 000267 contro
of the display device (D SP) on the basis of the dot

code, andmay directly enlarge the image dat f.th
WR&B‘”&’?QN ayed on the display (nonitor). [&%GZBQG&OOWI
such a manner, as shown in Fig. 8B, the magnification
of the electronic map on the display device (nonitor)
is enlarged. Simlarly, if the synbol 'reduce' is
clicked, the magnification of the electronic map is
cangdededf e dhepdypihidviceolDREP) i thkilokeids of the dot
the. normal magnification returns. [0088] Figs. 12A
cogied arRBear &l H cddiyaaTsl airigke rderiatigeglse operatapdisphayed
noves a map to be displayed on the display device
on( igpei tbePlapy(msinickithg an i con di spl ayed on the | ower
side of the icon portion. [0089] In Fig. 12A, if the
i conlO0P8Ght' is clicked (captured by the scanner),
the central processing unit (CPU) of the scanner
anal §2e81chhe g@nepataeFROWR hBig c 8B, byhamagnafyertkion
program converts the dot pattern into the dot code
of (5ot R e L diaken bie ebtrlamiew)ce fpeniiamsia erlarred.
.converted dot code to the personal conputer. [0090]
Sl*f‘ﬁiaeim FAICher HERedi Weedhns ¥opblclrda hiee papabhigation
ofcggggger t hat receives the dot_code refers to the
t & %%?Hﬁ%@lﬁa?%Pcﬁ%;%educed' If the symbol 'normal' is

clicked, the normal magnification returns.

[0088]

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

[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]

The central 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 i mage 36 WD 2007/ 032747 PCT/ SG006/ 000267 data
(in this exanple, nmap data on the right side than the
coordi nate position of the electronic map) stored
wWeaep788iendi ng to the dot code, and di spl ayRCHHeo0poPAge7
data on the display device (nonitor). [0091] The
central processing unit (CPU) may performa display
control of the display device (DI SP) on the basis of
the dot code, and may directly nove and draw t he
datarage datias ekambke naypp diagpl apethenridlt diisisl apan the
(monitor). [0092] In the above-described enbodi nent,
coqndun&uﬂﬁQ§nNh@neﬁiﬁn§elennﬂpnkqmauh%#ﬂnﬂﬂﬁpﬁﬁﬁapﬁédlng
di splay device (DISP) noves in the |left direction_ on
to tithe doreendey aite dicphaysigr 'infgse Habn orddy dbealay
but the inmage data may nove in the rlght di rection.
deViggo3mogifiPrarly, if the user clicks 'left', the image
data of the map is scrolled leftward (or rlghtmard)
I f '[@9%1ils clicked, the image data of the map is
scrol l ed upward (or downwar d) and, if 'down’

cl | FREd° R3S PERFRP$ R H‘BG\EV\HF%J )(BRY ARG 2 AHSSHlaY
addition, if 'return' |s click nma t.a of
COI%‘Hfé’lnﬁﬁ ﬁ?%t%ﬁ?éaﬁ/od?we%t (& Hhear s e Rggr oF | Ehe’ dot
o] st BRI BB LA AR
dlsprlayn%po tke d efay (monitoxr).

[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 scrolled leftward (or rightward). 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] 37 WO 2007/032747 PCT/ SG2006/ 000267 Figs. 13A
and 13B are diagrans illustrating a case where the
user clicks an arbitrary position, such as a road, a

river or the Iike on the map. Specificall Fig. 13A
WO2007/452%44r am  showi ng an operation that is %%V?Qﬁ??é"ﬂmm
on the map by the user, and Fig. 13B is a diagram
showing a video that is displayed on the display
device (nonitor) when the correspondi ng operation is
perfornmed. For exanple, as shown in Fig. 13A, if the
user Fighki cid® andié8sand diheramad lisshyatirey scamsevhere
the central processing unit (CPU) of the scanner
thmukgz @d icke atoaripattarshpobit fom .anatly sissa gobtwar eiver,
program The dot code is transmtted to the centra
omideesskapruine papPy) Seecifecabhiputfd. THe icenpiagran
reads only a code representing the XY coordinates of
shaydndpas iopesatian thatdbs resdermed aguthe aapapndhe ager,
shown in_Fig. 13B, the inmage data of the map is
ank Pl e§38 ukh a HARIEAR SkIWYW PsVideatdrtati st HéspbayeR
of the display. [0096] According to the invention, a
OrE R R R0k 96 G0 tman iord hepd e e hHeR@ OBAL Y PBRTa BigD
. naé ?e a gynbol on the map, such ,as , a %as sfation or
15 RETFPREBSA] f FPReSXRIBH Sl PRI Re 1Byl 132 ackotdengcto
t.he above-descri ped nethod,, t he code representin t he
L8t GERAT o T oP i HECEY Y SHFueRF2 3R ¢ RBC flgEral

S RN TR G R
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. In 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
operation 38 WD 2007/ 032747 PCT/ SG006/ 000267 t hat
scrolls the electronic map by a grid drag operation.
[0098] Fig. 14A is a diagram showi ng an operation that
WP200788%7#or med on the map by the user, and FESGAE/0Q67
a diagram showing a video that is displayed on the
di spl ay when the correspondi ng operation is
performed. Here, the grid drag operation refers to
nove the scanner in a state where the scanner is in
tha@nkaebl vk tthd ha dRPFopOEL @R . by b 1dHis exagpbperddion.
user initially clicks the center of the cross, and
nove$§00H@] scanner to the center of the map portion so
as not to be separated from the map portion. Wth
t hi sFbper athRoms as dibhgwami shéwing 148, opéhet sau et sis
scroll ed such that the center of the cross is |ocated
peatforhed cemtidre aolapt hg thepispr, p0A9¥ig. VW4H itshiassdiagram
operation, first, the scanner reads the coordinate
shegling af vifieo ctioa’s, iandisdieryechenc dbedidiapéayaken the
changes as the scanner noves. [0100] The coordi nate
coyzkapsnéhag gaeiat ionc A saprufoenedr e Heggquéhei gkig drag
transmttedto the personal conputer. The centra
OpEirat &8s LRGehAte NORUhe s care hHen ot tcodmiin Ehe ApoRRer
. (scrolls) the electronic map di splayed on the display
1sgbyicoatpRrbriiitdy Fhedirn Rerbiet s f ks erampéc oftheheser
. coordinate value. As a result, according to the
ingiyahty ShickRdha eerfOnPE thgCTesScpBR MY SSUlde Scanner

to the center of the map portion so as not to be separated £rom
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
sequentiallytransmittedtothepersonal 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 isdisplayed at the center of the display.
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that the clicked point is displayed at the center of
the display. 39 WD 2007/ 032747 PCT/ SG006/ 000267
[0101] Figs. 15A and 15B are diagrans illustrating a
search function of facilities or the like. [0102
WEBi24EA i s a di agram showi ng an operati on ?‘%%%8%0%6/000267
performed on the map by the user, and Fig. 15B is a
di agram showi ng a video that is displayed on the
di spl ay device (nonitor) when the corresponding
operation is perfornmed. [0103] |If the user clicks any
one il@dAlbf 'GS', 'ATM, 'accommodation' , and
"places to eat' printed on the upper side of the map,
an i €b6ssyhddlanddiFatineg dibersmei i llystemtiagpandeagch
to the synbol is displayed on the electronic map. For
funeddpnect Hackhgvires wrrithe ibe. if the user clicks the
icon 'GS', as showmn in Fig. 15B, a synbol ' GS
i ndi 8LP%Y a gas station is displayed at a position
on the electronic map where the gas station exists. .
Si ni Faft y1off iphé gdepram sRevine pRoRPeRaRMOn Bk cbh
i ndicating .an ATM of a bank or the like is displayed.
PeRIREAEH, oR fER @ap LYy the i WI&F t RR Eof- ' Wit orfnBd At RBRRD

ot L0 ot IR LT S BB teon
| i th nbol, ' pl t t' I
Wq%ﬁlji%lé%t ?ﬂﬁrg’%wi Pﬁ(ﬁ:{%glﬁﬁ&aie@spwa etg’r%%gggr di ngly,
t he §ghs£an easily know where a target facility is
Ioca#ed f0104]

If the user clicks any one icon of 'GS', 'ATM',
'accommodation', and 'places to eat' printed on the upper side
of themap, an icon 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 station exists.
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,
iftheuserclicksthesymbol'placestoeat',asymbolindicating
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
40 WD 2007/ 032747 PCT/ S&006/ 000267 ' places to eat'
a code value is printed as a dot pattern for every
rm ned nunber of icons. Then, if the
I§%§% iﬂ the scanner reads the dot pattern as OEQMWM7
captured imge, the central processing unit (CPU) of
the scanner converts the dot pattern into the code
val ue on the basis of the analysis programof a ROV
,and transmts the code value to the persona

RGrEEtL &P eqtd108]codmhEadBatmprproedsyt agdehinattery) fof
t he personal conputer searches the table on the basis
CVEF Yt Eéeéﬁa%rmﬂaft Uk Tnfps 1cand- diBnay 4 fa thgnivpging
I ma rresponding to the code value on an
el&rnsg?r%ﬁ.t@enﬁﬁam%ere@tdgpta%%ofo@attﬁ@rai Apltdy captured
._(nmoni . In a state where the synbol is
lm%g§p|ti‘§e%e“&ﬁa€ﬂ°ef°éteééﬂrlsﬁtn&t YY) oF thRECHURFE EPPEREES
|co orre ndi he sy t he s nbol _on
enpif ‘E%Ihrl&%ﬁg‘ﬁ‘  Shefalid On[*én?%‘?fsw.ogs 9 gAahYsLs

Prf’g%ﬁ] ef et #Ll'{%%%%‘rlﬁsd@g? P e, PR ona

t|on (characters, imges, sound, notion
COth?%res and the like) corresponding to the synbol

on thﬁuﬂﬁp is explained. [0109]

The central processingunit (CPU) of thepersonal 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 fhe display (monitor).

[0106]

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

[0107]

Figs. 16Aand16Barediagrams illustratingan information
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 enbodinment, in an initial setting, a map node
41 WO 2007/ 032747 PCT/ SGQ006/ 000267 is set. |In order
to switch fromthe nmap node to the information node,

wos0eeM; i N Fig. 16A, the user first clickspd¢hesiofstines
"information' on the upper side of the icon portion.

Accordingly, a switching processing fromthe map node
to the information node is performed. [0110]
Specifically, in the icon "information', a

. t ] ned d I ' I nt dat tt .
HERERT FRRES e gvRs Rt brP rhe et e Bahe Ll
t t [ t th tral . [ .
e PR a1 e BanU gt LI o Batrer hoon

vl d ' f_the.
B ane { S Enebtso Jarte 1 THS pardongpecion.

ACQ:%'}HQBSEy, a% %%Jc]:hﬂ?g p&%g{s@in roL&w %‘{h%gmgggﬁoo(eclgg) tl?é

t he person comput e recerves e value

1n3WrhGResn andli S Pl Ay, J7Rde,0f the display (nonitor) to
the information node. [01121 Next, the user clicks a

synbebiimdi cating a facility whose information is
desired. For exanple, as shown in Fig. 16A, the user

cli cBsed SYdHI0ly,0fn Bndé @BBhe inFBeRat 8ok 0d8 prakideermined
indicating the tenple is transmtted to the persona

codlenpall e is ghentedtalkah dqUtopassERg. Ulihen( CE)1f 1 4A8ing
personal conputer that receives the code value of the

elemapt eosearcResnhbe tedde toR dbbhephesdsn ofs tihageodsta,
val ue and outputs information (characters,

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]

The central processingunit (CPU) of the personai computer
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. 163,
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

the basis 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 ng 42 WD 2007/ 032747 PCT/ S&006/ 000267 to
the code value fromthe display (nonitor) Here, the

[ the tenple is displayed on the displ n
Wé&gﬁgnyg{ expl aining the tenple i s output ?&dﬁ%ﬁ“z‘“’&”
speaker. [0113] Figs. 17A to 17C are di agrans

illustrating a nmethod of switching fromthe map node
to the informati on node. [0114] As shown in Figs. 16A

sPifle 188, PR IIe RSl 31d5 81 (Lhe choon nartian, Lyg,

I cons O orna

o em d s> di f d b
fHQ:\MJeVQ:r I’:[g g SV(\f ts% Rgdcgg QE pgésgigg i %%cfl ago?rh%siéor

operatlo ner I NStea

exb@emﬁm&%%éltber@l% 47 8:R0008 A6 208 usLe U tchi g

I's perforned gridt i'ng oper at he grid
tappiogipperation refers to an operatlon t hat stands
the scanner in a direction perpendicular to the map

and hids. agal eétﬁch%r@a@l L q‘i\ihggr Ebﬁ%sacﬂﬁ%@ﬁgducgf

and down. For exanple, if the user

swi appifg PRSI AHOhaBNmbae @B”ﬂﬂg %&o&&gtasﬂpkéae
switching fromthe map node to the i nformati on node

iIs ppyfiorined, and the video of the tenple is
di spl ayed on the display (nonitor) . [0116]
Specid istalhyin tHigrscentA andPne8esst "Ghlppet GRUL 8F the
personal conputer recognizes that the grip tapping
icoperatiion, tiwe pesi0sfrednbenat hen SHhat'anrp' ad de/p s amBe XY
coordi nat e '
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 ned 43 WO 2007/032747 PCT/ S&006/ 000267
time multiple times. [0117] Fig. 17B shows a case

woBAssmh tching is performed by a grid sligéfgsao06000267
operation. The grid sliding operation refers to an

operation that circularly slides the scanner on the
map. The user perfornms the grid sliding operation so
as to surround the synbol. Accordingly, swtching
fron1ﬁ ap pode to the information node is
eﬁ&pﬁ$e video of the tenple is displayed

on tEg 9 fplay (monitor). [0118] Specifically, the
cent frar z ocessing unit (CPU) of the persona

conmput er ni zes that the g peration

Co DB orhE SUeR R-dtort sW?h%Jrrh%ﬁgsoﬁeefégam?ﬂ by
dt d sli
= BRI RO LLTE O | S ﬁ%ﬁrﬂf PR LS “efes
t |
to{'?gég’@rkgﬁg%%% 539&“%3 BAps ae%[.f‘%é'eavﬁqernﬁéé%ﬁ‘ o
THeSu B! ngsgmmhe 2814 913613 LR omET AL ON, T&esgugund

scratch operation ers ope a hat noves

thtehgyl'ﬁ@@f‘neﬁcggr&bﬁ?ﬁgp gﬁlﬁ\égfsl%b%t 3 th%smép Srr%ra%t EQ the

The” user perforns operation

oSt g o e g
dikbeaydrbe tis HispRhbyyedoRndhe display (nonitor).

[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] 44 WO 2007/032747 PCT/ SG20061000267

Specifically, the central processing unit (CPU) of the

personal conputer recognizes that the grip scratch
eration is perforned when a trace of XY coordinates

0
WOAYBH4E  predeternmined time is recogni zedPQESER006/000267

repetition of a short linear trace (scratch). [0121]
The operation of the scanner for switching fromthe
map node to the information node is not limted to
the above-described enbodi mrent. Wth other operations
t hanSpbei £ adxoMer, dererddradadpprate dlisndoynti be(TEBr of the
switching to the infornmation node may be perforned.
peR2] cdFmeerl 8AcognilBE ahetditegpatp sddaisih apengt aon
operation that scrolls the electronic map according
ist geemfasmiegnteltdérona dfrathe ofca¥iecopgdigated t read in a
operation) . Specifically, Fig. 18A is a diagram
priedetistrinehd ime dperatdwnizsfd lseausepetFiipn b8Ba slort
diagramillustrating a case where the inclination of
lipgar tragmersctadisdes with respect to the vertical
direction, and Fig. 18Cis a diagramillustrating a
stat E9%here the electronic nap is being scrolled on
the di spl ay r,mnitor)n. [0123] The orientation of the
scanhief oPErarsor eakheriwmng 6ar Switwhier Eraw ihe map
uf fer becones upward upon jnmaging. As shown in Fig.
mog8 A, t¢ hé NFsernEef@at Han oMosit af fonet  tHEISEEnnEP ithe

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

posi tion where 45 WD 2007/ 032747 PCT/ S&006/ 000267

the user clicks is scrolled in a direction indicated

rientation of the scanner. [0124] '

w?ég&g%&?zg@” ol | distance of the electronic rrl;aldpﬁS(TIZEdG%OOZ67

determ ned by the inclination of the scanner with

respect to the vertical line of the map and an angl e

bet ween the scanner and the map. In Fig. 18B, (1)

shows a state where the scanner stands upright before
thengbpheel 14Ky ishewsodled ditre andérectien igddgasedi By the

inclined forward, (3) shows a state where the scanner
orjientgEiprerof fdle wea@nhekward, (4) shows a state where

the scanner is inclined backward, and (5) shows a

st at E0%#fkr e the scanner is further inclined backward.

As such, the operation that inclines the_scanner

f or whR d-BrS FaERwaR dS Tk efdrtance ohthyy ied eCEFPRIC FRRP

each case, Fig. 18C illustrates how the el ectronic

isnEpt s ERGhPYeth it Hd PEEABR R thSnPER)CL Mitpgrespect
ol e P2 1Rl e R2p it SR Rab b e b postner
ngC R hERT s ThelPnel otk tho e Tibs FERFE ey oot
St U o R o PRI orf 201 “BRES S BAREF. RGFT HEe
schabbsS58MIGEa Lor B8R Ko DRLLLEL: R TR R0 gEdh

1sSEHANRRE Jir?clij'.rllx%ldi {b%g”ﬁq%% E{{}@r %*éou%% § s%la%gwh%@:iecthé@ganne r

noves In a direc the direction

iSi ﬂ%fﬂe@ﬁagxwépg, %rn'de r(‘é 9t§h%%so£ éﬁ%esﬁﬁ‘é]@@ rth%ységrgner
| Ké a case

degr ees.
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 is inclinedbackward, the electronic
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
is deeply 46 WD 2007/ 032747 PCT/ S&006/ 000267
i nclined, the noving speed and the noving di stance
i ncrease. [0125] Figs. 19A to 19C are diagrans
WORPGQY4% i ng an operation that scrolls thePGRa}r2006/000267
di spl ayed on the display device (nonitor) according
to the inclination of the scanner with respect to the
orientation of the dot pattern. Specifically, Fig. 19A
is a diagramillustrating the operation of the user,
inkl@ned 9B hd so&iflyagiadt ahbush¢ aloviggad Lasthsheneréhse .
inclination of the scanner with respect to the
vertiieatsdi recti on changes, and Fig. 19Cis a diagram
illustrating a state where the electronic map is
scr oFigsl. A¥Athe 1dCsptayieumant ar)lusit@i26bhg aiheperation
inclination of the scanner refers to an angl e between
thehesordldmst ite onpodi ddie yeot opahtetisdry desian impnibdn)
body. The electronic map is scrolled in a direction
acicprdibnghta Hdiesd¢aphénatien ioftlthredcaf@d? HithAreepekt to
di stance is determned by a depth at which the
thgcaphertasidmolfi hbd. doh Pitgherh9B, Spadifivadd va Eiat el9A
. Where a pen stands upright before inclined, (2) shows
1sga stigoaanhbk bushnad iventhe dasgkithed doithar @seandigl)19B
, shows a state where the pen is further inclined
15t yrdi@dgamrbl L wdctr tdaged FEse whore the dsethrakionpett Hee
electronic map is scrolled on the display nmoni tor) .
SCRpNEE Wieldy ReFPeRAt ta i Merdd cehed gl it kégnggs, and

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.
Theelectronicmap is scrolledinadirectioninwhichthe scanner
is inclined.

[0127]

A scroll distance is determined by a depth at which the
scanner is inclined. 1In 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 is 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 before 47 WD 20071032747 PCT/ SG006/ 000267 the
scanner is inclined. Wien the scanner is inclined

“%ﬁ%WQﬁQM7 the el ectronic map noves in paral%éiFQ%ﬁgwymw

sanme direction as the direction indic
orientation of the scanner. Further, as the scanner
is deeply inclined, the noving speed and the noving
di stance increase. [0128] The direction in which the
scanner is inclined and the scroll direction of the
tftﬁ BERMHHI S ARpLoned he RS fiheys eriy el s fBobERRY foFpard)]
igs. 20A to 20C are diagrans_illustrating the
three Fé?FBﬁ%fPﬁCp m5et WREPS tifePrARL I patiidh Bhetfresdarperion
an at _which the map on the dis

ag ﬁinF¥% Qns%ﬁQﬂQ%§§d~bYd%%b?rﬁ?ﬂ¥qﬁﬁonpagﬁ€FhSSﬁn?%%
i S sup osed and p ted .in the same directio

F”gfg’%gr\'/e?? itg‘ﬁ ng??%%’fl%ﬂn SFP hetqpapeed: e IR F\Peeé‘

assunmed that an angl e between the

Fi 20A, .1t
E”%#%@ﬁt%??%ﬁgcél RECEoLBAER®Fn and the orientation of

t he isfggﬁr is a. Further, as shown in Fig. 20B, it
is assuned that, when the user inclines the scanner,

an apgle,heluen LhS,ingl nation 8l iLhe, SEAMeL andhe

the ori e atiron o e scanner I'S case

Sclrjggle&ffécﬁ:ci n o??ﬁh%‘%‘i%%tfr%flﬁc%i e%%' 2 9 dm%ﬁg%ﬁ%? bd

bet ween t I nc ion o anner an
rqukggggtlon of the dot. That is, the angle 7 becones
ol I 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 thedot patternandtheorientationof 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. In
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.

Y=o + B.
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y = a + (3. 48 WD 2007/032747 PCT/ S&2006/ 000267
[0131] The inclination of the scanner can be
recogni zed by a difference in brightness in an

' in field, and this wll be described belo
WF%%% ﬁlgs 21A and 21B are di agrans |IIU§?P%?WWﬂmgW7

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 operation that rotates the scanner. Fig. 21Ais a
dlagdﬁﬁﬁéhOMAng an operation that is perforned on the
X the user, and Fig. 21Bis a diagramshow ng a
Vi deé’ Phh@dﬂsﬁéﬁiw afethorsqanncdi sphahe Yernuntigey Riied
the correspondin peration is performed. As shown in
diffifgrepga infbxi 9@@@& peranrimading §ieddgransy this will
operation_ of the scanner in a right direction, as
besKigRATRSRI BelPUB the electronic map is enl arged.
[0134 b The grid grind operation is an operation that
r ot at %321he scanner, and the grid grind operation in
the rj %lrectlon is referred.to as 'grid grind

ri ght*95( G18s51nd ShRATR LagrFms h%lle:%*rﬁar%ngp%eeggﬁﬁgon
o%%héaé?%é%ﬁ?%aggggngﬁggﬂalé%% fgbfg%%%%ﬂl%ﬁedi Ray
(monitor) by a grid grind operation.

[0133]

The grid grind operation refers to an operation that
rotates the scanner. Fig.21Aisacﬁagraﬁshowinganoperation
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. 213, 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 49 WD 20071032747 PCT/ S&006/ 000267 axi s
keeps a predeterm ned inclination with respect to the

“Mﬁkﬁﬂﬁﬁk line of the surface of the nmedi um ,a.,&hRan%R0267
Inclined state of the imging optlca axlis Is

recogni zed according to the rotation around the
vertical line. [0136] Figs. 22A and 22B are di agrams
illustrating an operation of the scanner for reducing
the screen di splayed on the dlgglay (nmoni tor) %
axd de§PEna Bﬁ%@%ﬁ%ﬂnqdo}gﬂlm n ikl Fegpgrhgkanthe
QW ng.an o ion that is perfaormed on the map
Vetrﬁewaée%m%nﬁfe ﬁ% SBEEITS of dahﬁgmsmulghm%@ngwaesg
| aye n .t he di spl nitor) when th
mcc GLE o gﬂggp@P%F%ggaXA% L hodcpanreg
, he user .n r orns th ri.nd op eration of
aiRe dlsan‘%%rth@f Foiibh Browt: it S eifishalhcF o

22B, lectronic map is reduced. [0138] As such,
t he érld grlnd operation in the left direction is

Embob a2t 2 b el oy ng A BfSE g ion
off F'\lx%;stg?g?eeﬁ I%g &g@%{ggke%ﬁ dtlg lak@% %ﬂt'&}'%] \Aﬁgﬁla%
pl'ay of “a three-
(m%hg%ww AR IS @ 10AT 65 FLORLS! onal - map.

[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] 50 WO 2007/032747 PCT/ S&006/ 000267 In this
enbodi nent, |ike the planar map, a map on whi ch dot
patterns are superinposed and printed is also used in

connection with an el ectronic apparatus, such as a
WOSBWE!” or the like. That is, if an arbit YQFYE39YYHNP267
on the map, such as a nountain or a pond is clicked

usi ng the scanner, a three-dinmensional imge
corresponding to that point is displayed on the
display (nonitor). [0141] Figs. 23A and 23B show t he
rel atihoyisits pmbedivesnt aldée tipapflenarpramt edngm anhehich
surface of the map, and a code value and an XYZ _
dogopadicprane u¢ usupdiRsedriagd 23Anshdwssval sesyusedi &
are defined by 32 bits of Co to C31 of the dot
COBRALEEL AN Witha apablect Coni@ apparpspresedth ¢ a computer
coordinates, C8 to Cl5 represent Y coordinates, Cl6 to
orchhe lidisresBiat Zsgodf dithares trapy RO 27N gy esent Sheh
nunbers, C26 to C30 represent parity bits, and C31
aSp GprELBHEINXPZ fapPend als Fbiaild vee B efhie (PR 72
are not limted to map nunbers, but may represent
thgeRefiRRRICElodaMeSE uSLTTEORAATINT hdSe VaRiedOdnE 1s
[ in.l [ regi on hown in Fig. 23B. 14
digpigggc?don theatdtisgiayegmgnistgr)o. g 3 .[0 ]

[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 wvalue.

[0142]

Fig. 23A shows values, which are defined by 32 bits of
Co to Cz; of the dot pattern, by a table. Cy to C; represent
X coordinates, Cg to Cis represent Y coordinates, Cis to Caii
represent Z coordinates, Cy4 to Cz7 represent map numbers, Cayg
to C3p represent parity bits, and Cs3; represents XYZ map data.

[0143]

Moreover, Cyq to Cz7 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
operation 51 WD 2007/032747 PCT/ SQ006/ 000267 t hat
changes a view point by the above-described grid grind

[0146] Fig. 24A is a di agr am i | pustERbddithe
a case ere the scanner rotates in

countercl ockwi se direction, Fig. 24B |s a di agram
illustrating a case where the scanner rotates in a
cl ockwi se direction, and Fig. 24C is a diagram
|IIustrat|ng a change in view point in Figs. 24A and
thaip cheggg9)2 VieWEPgindaky theiehsvesdancatilsd gdddaprand
oi nt, clicked by the user. If the user clicks an
é%qﬁ er point, a scene viewed fromthe point

cllcﬁgq E% the user is displayed on the display
devi 6 nitor) as a three-di nensional inmage. In this

case oi.nt becogfsig + .hl as the su

it Fide LA TN RGP Lo W%C%@%ghea%g?ﬁ.cgmer

W _poi nt Vi ew

e oA PR e IoaR T ot ALEe C TnE: acannafE i § aootan
1101%@&%%@5%%36 hEECUR LRGSR, J 9681058

osition
o SRAIES 18k0e8, |94 e ol kse, 00, L8 lnen,
vid,A Oa i g8t d ating .an éggeratl on that tilts up or
0 e view point according to the orientation of
t he q@a@a?r.

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 a three-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.

[0149]
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[0149] 52 WD 2007/032747 PCT/ S&2006/ 000267 Fig. 25 is
a diagramillustrating a user's operation on the nmap.
As indicated by (1) , the user first places the
Wécanner perpendi cularly to the map. Then, as shown in
PSR the electronic map is displayed Bhl/péi0e/000267
display (nonitor) in a normal node. As indicated by
(2) of Fig. 25, if the user inclines the scanner
forward, as shown in Fig. 26B, the view point noves
downward as if a person's posture falls forward.

Furt Rég, 2k isiadileared bylyB)rasfingi g.us2s, sidpdaretion on
scanned is inclined backward, as shown in Fig. 26C,
themear efspgoidicageddy (bwakle aseirffixsieplores phe bsabaek

hi s/ her upper part. [0150] Figs. 27A to 28B are
peFprggramtlerlusta dhEndaRin dperat #drshovhain chishg@$Ranthe

an%l e by inclining the scanner left or right. [0151]
elegtepgicrer 19 9isekrps on shatdd splay« momd teshdmes normal

stands wupright with respect to the map, (2) shows a
mogeat AWNEIHE Bked B¥affercl FignckPnelf |€iq usggdipgyines

shows a state where the scanner _is inclined rj g{_ﬂ%
theoieHines foryrdt 8F SO, 11 Hd 9t - BRAeHerRRITTBRVES

on the displ noni ). in a normal node.
[

S AT RPEop3) S BeSate pebfs fRePREs (T Seannes
R TR
asb:yhév%) iniEfigt.h§6éj,S%£eivr}_Celwi ggf’né Il%gvesag%%%%&d 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), if 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 state 53 WD 2007/ 032747 PCT/ SG006/ 000267 where the
vi ew point noves right. [0153] Figs. 29A to 30B are

“Qyﬁgﬁﬁgﬁ7illustrating,an operation that Chﬁ@ﬂﬁém&%w&m7
I ca y a

magni tion of the map di splayed on the screen
grid punp operation. [0154] The grid punp operation
is an operation that quickly the scanner forward or
backward repeatedly. Before the grid punp operation
Is perforned, as shown in Fig. 298, the same screen
wherey Fhenydevwheh a iegefalriPBhs of the canera is

captured_is displayed on the display (nmonitor). As
i ndi ¢3tediby (1) of Fig. 29A if the user quickly

inclines the pen forward repeate , s shown in Fi

S0n FRA- | 1y Eo 10m P RE A REs: Sl I =i g0 b CrE e o
SGreen as an i ngge captur usi n tel ephoto_lens is
e Eray e S cSBEoH LT E A0 ) opSr B S Bt n
bif theld en is u”gk%y i nclined backward repeatedly, a
¥ i%9g 4n F@pi%pgﬁ?éﬁhally w dened and, as shown in

Fig.[ﬁQ§4]a screen when an inmage is captured using a
wi de ‘I'ens i s displayed. [0155] Figs. 31A to 31C are

0 SO Uako 0B, UL ALKRD LIRSl ot
oD LELLORLOLANETal AL N Ookel  De p
oﬁgyﬁtﬁéh lé"ierformed, 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 quicklyinclines 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 resets a viewpoint operationby the gridtapping operation.

[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. 54 WO
2007/ 032747 PCT/ S&Q006/ 000267 [0157] For exanple, as
shown in Fig. 31B, it is assumed that a screen

“éeﬁéﬁ%§g6by the wide lens at a high- alt'tUdrgﬁgém&mmam7

ove-descri bed grid punp operation
di splayed. In this case, as shown in Fig. 31A if the
grid tapping operation is performed, as shown in Fig.
31C, the display node is reset to the nornal node.
[ 0158 % Even in a telephoto node by the grid punp
oper aP8h) sinilarly, the display node is reset to
the normal node. [0159] Even when the view point
chang8¥ By2mke 'g Gisd SEPYRALD dPer-atdilBn HEstd | asEdmRict Bhat
reference to Figs. 24A to 24C, the view point is
a Fsgﬁ?n WPFHéearhYdtPam%‘:gl%rb% P&t 3 @ﬁghrei’ee’ﬂmdq:ip@§lta@;\
b % %? S leanog gr enbodi nent of the scanner.
A (6 81‘]‘ F{G IS ATEROVE" 1 SUHPeORFRR el Thd Ssehfpigtyss  In
i xed by a enin rovi ded at the

f.i d |
RSNt RTC o f St %varggp Etlganal%\ub]ﬁng?:h? ?Jiﬁf NP IRETERhEOR

f 89%@?@#?% SR arLPLs " en Fhe BelreYomrform anct

Qgrahogﬁa such as a grid grlnd or the like, the
scanner can )& 1 xed, and the sensor unit can be
prevepi egh from readlng a dot pattern other than a

t ar get 01 pattern. )

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.

[0161]

Fig. 32A shows a state where the scanner is fixed by a
tripod tool. BAn opening is provided at the center of the tool,
and rubber is formed around the opening. The scanner isinserted
into the dpening 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] 55 WO 2007/032747 PCT/ SG2006/ 000267 Fig. 32B
shows a state where the scanner is fixed by springs in
a cup-like tool. Openings are provided at upper and
woWBloz2RAr ts of the tool, and a plurality ofcSREbhReses7
are provided at the upper part. The scanner i1s fixed
by the springs in use. [0163] In the known scanner,
when the user performs various operations using the
scanner, a bottonpart slightlynoves during rotation,

and the dot pattern cannot be accurately_read. |In .
cont Fast ; Zﬁﬁs?‘ﬁwﬁﬁes%me&§ sb(?dmﬁrrlu%ﬂﬁ +OY RRT1IS

. bott t,i fi d, dth th t tt b

RSLERIAS bk, e ndh Al o D BB RO
hl f th tion. [Q1l64].

o L85, oE e TREL I PELL LT, Ao BRgr A [ Atk o g

LB L, Uk L e MOk s e

scanzgw@ih respect to the vertical direction of the
surface of the nedium (nmap) can be recogni zed by a

1 5068 B0 s sk Bal el 1 i

scanner,
LPe&Buring

oGl BAL iugﬁngltfl@%tciaﬂﬂei)f ableSABARes146hel§n
angl e between the scanner and the map, "as Shown in

rdEa¥iod4Pand 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 scannerwith respecttothevertical
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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Whi ch direction the user inclines the scanner can be
cal cul ated 56 WD 2007/ 032747 PCT/ SG2006/ 000267 by the
foll owi ng nmethod. [0167] First, calibration is

Wpﬁ{)&%ﬁp The scanner stands uprlght Wth}’é’g&%ﬁ‘gﬁ&%&%

map, and then brightness of cells 1 to
in Fig. 33 is neasured. Fig. 33 shows a region around
the scanner. It is assunmed that brightness at that
time is BLO(i) . i is the value of the neasured
cell. For exanple, Dbrightness of the 24th cell is
by dpeeSenl @iy Bthed4) . [0168] In the scanner, two
LEDs are fFOVIded For this reason, even though t he
scanh@tO8tands upright with respect to the map, there
is a_difference in brightness between a cell around
t he ifﬁf%uﬁF%%Qﬁﬂql°§pé§eBeFF%ﬁ?ﬂ% LEBS EEéBPSFn@F?ndS
the. ¢ ration erforned [0169
ups.lpaﬁtwe%k% rﬁ/ﬁ@ﬁc’[—ﬁé’ BRaren Pad) *ﬁm %réagﬁzn%%% etls
in, Fi 3 bri htne s of, th l1s 1 to 48
1 GR B Dot e B i naemudotn & is-odd gt hdarSaion
dir ion i s neas ass hat bri tness
azgphfie c%ﬁm?eﬁ : “éﬁ(as)asswzf tha‘:a%aﬁﬁ%‘ﬁ?%%% BEdiReste
and,BLO n_ea C
15%(? g)ven nglllsS cafecualla ed. qi\%e mf%ﬂf n(? 'igl'_( %C)rl\lgf(%ﬂ%
br{YRPaLLS SEAMNET AR LOSYI Dede A USRS BY BRPOSIfE tO

[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
LEDand acell spaced fromthe LED. Accordingly, thecalibration
is performed.

[0169]

Next, brightnesswhenthe scannerisinclined 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 (i) and BL.O(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
the 57 WD 2007/032747 PCT/ S&006/ 000267 LED is al so
inclined in the inclination direction of the scanner,

“gng M5, the distance fromthe LED becones p@§&2006/000267
tant |n the direction opposite to the inclination

di rection. Accordingly, as shown in Fig. 34B, a
direction opposite to the cell having the maxi num
difference beconmes a position where the scanner is
|ncI| i ncli pati.on dléectlon of

LE s als ﬁﬁ{ﬂ%el& E%%FE ﬁ#ﬁianam%}reflg@ She sa%ﬁ%f

=3 Phf Sk «312%%%"35 SR g LR e
i, b J II h

dl%%fjl 6?%@’%& % %[]hl’? ln%lslé%%ﬁer St aﬁ Sl(l)JIIrlJrl g tcggd%ﬁgly,

ad, gﬁgﬁﬁt ?:.5“"34'?'0@ (?ﬂdecp:rl hggﬁgscﬁf’%eo otllgk?ecceel h%‘%.{r?g

33ATS neasur i's as sune

th%r &nggﬁrg&ﬁsd £k t&%cgeéecéfgéssaa ?%&):loll%?eé;e t ch%ﬁxh&

scanner 1s inc goes roun
d R0t Lhe pen as an axis, as shown in Fig. 35 In

1 1?5 gase it is assunmed that brightness when the
scan@ §7 1p | ocated at a position of the cell i is
BL45 (|) BL45 (i) fromthe cells 1 to 48 are

measghed, YLEh ithe iabeysn OReraktohs, okheHeal sbudidonis
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 1l to 48 shown in Fig. 33A ismeasured. It is assumed
that brightness in the cell i is BLO(i).

[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(1). BL45(i) from the cells
lto48aremeasured. Withtheaboveoperations, thecalibration

is completed.
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Is conpleted. 58 WO 20071032747 PCT/ SG2006/ 000267
[0175] Next, when the user inclines the scanner,
brightness of the cells 1 to 48 is neasured. It is
hat brightness of the cell i is BL{l '
“Rﬁé&ﬂ§g@§ Next, the following is calculatgéigGﬂﬁ&&mk7
[ Equation 1] th BLO(T)-BL(i) BLO(T) - BL45(i)
i=l,n=1, n(=48) [0176] Since BLQ(i) - BL45(i) is
constant, when the value of BLQ(i) - BL(i) has the
maxi nmu that is, when BL(i) has the mninum the
folléﬁgké]has t he ﬁHXIﬁUﬁ] [ Equat i on 2] BLCXT) -
BL(|L BLO(i) BL45( 1) = 1,n As n(=
desc FBEd hisgy khe éaSﬁéelWthﬂSr ERei %ﬁ?nélﬁﬁos}i”ﬁegqfdlelsﬁe"f
|ncI ]ggp glrectlon of the scanner is nost darkened,
[

tft%se %J&pﬁ‘c’)@?%‘aqz tfﬁel%msuineﬁntw brighgness
rf%%«me Tete A b ot o b oo hekhn S5 et lgving

1id Jaagw§at(§Equat|on 3] BLCXl) -BL(1i)
[Equation 1]

BLO(i) - BL(i)

- ,i=1n=1n(=48)
BLO(i) — BL45()
[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@) - BL()
BLO(i) — BL45()’

=1,n=1,n(=48)

As described above, since the direction opposite to the
inclination direction of the scanner is 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()

0 =45x% N
BLO(i) — BL45())

=1,n=1n(=48)

[0178]
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B= 45x BLQ(T) - BL45(1)' i =1, n =1, n(= 48) [0178]
59 WD 2007/032747 PCT/ S&006/ 000267 1In the
above-descri bed equation, it is assuned that an angle
v&#o&ds%ﬂ gar with respect to brightness, but Péf/§¢ﬁ5%/660267
f I'owi ng approxi mation using a trigonometrica
function results in an increase in accuracy. Then,
the angle is as follows. [Equation 4] B=1 it
BL(i)-BL45(i) -cos- J 2 BLQ(T)-BL45(i) [0179] Fig.
36 shows a nethod of peasuring,the jnglination
di r edpi B GPONG-4eEBEIPRE SUARLLPBN. 1Y dfsefSU%d ShEFne"
in Fig, 35 eight cells of the cells 1 to
awee@t &% ]alélei'?é?aé'&iténé%%?% ﬁt%bréﬁat%?%@m%§taﬁcéé%h

uncti IS repres
tffeoff%%gmn%]apﬁpﬁl?%ﬁn 518§ 2 apRph P AEH GoPRen
cduner of _unknown quantities is t [
5f&Peanmhgﬁr%a%%éghfgﬁgﬁF “Boi n §H3r% prongée isi 8
£ nber of discrete points becones n. Accordingly, the
“5f n/2 sine functions is calculated, and this

becoqgaug£ig@tpfss

gL cos“‘[ BL(i) — BL45(i) ]
2 BLO() — 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.

oj {sin(1/2) 3 - 1 (6 - B3i)}

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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BL(i) at a radius fromthe analysis center. That is,

the followng is represented. [Equation 5] 60 WO

2007/ 032747 PCT/ S&2006/ 000267 BL(i)a {sth(1J" ( 2 JJ
n =2m(where n is the nunber of

“b0|nX§§@7[0182] In this enbodi nent, since ﬁ§§%%ﬁ§@§m7

of measurenent points 1is 8 n = 8. Accordingly, at to
a4 and 01 to 04 of Fourier series are calculated by
synt hesi zi ng equations of four sine functions. Then,
brightness BL(i) at the radius fromthe analysis

center is _zepfe ved by.} he sum of the four sine

funcBEGhSZEP@%?gggL Oﬂﬁﬂ}e above equation, the angle
0 havi ng vtie m mM“um BL(l) becones the darkest
position, and a direction opposite thereto bg 180
degr BeEeRIvoies he(YHRAS MatPohlai PERS 0P fofeaphgement
scanper. [0184] Fig. 37 shows a nmethod of neasuring

pot‘ﬂgs'nclination direction by anal yzing an equation of
t he E-%gzdegree. [0185] A graph of Fig. 37 shows a
funct? bf the n-th degr ee.

Inthis embodiment, since the number of measurement points
is 8, n = 8. Accordingly, ol 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 8 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 (i)
at the radius from the analysis center is as follows.

BL(i) = al (0 - B1) - a2 (0 - B2) .. aj (6 - BJ)

However, j = n/2 and n = 2m.
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When the function of the n-th degree is used,
brightness BL(i) at the radius fromthe analysis
center is as follows. BL(i) =al (O- (31) a2 (0 02)

WO 20 /03§ However, | = n/2 and n = 2m P@ﬂ/sd’i@)ﬁ/ooozm
2007 032747 PCT/SG20061000267 [0186] As shown in Fig.
35, in this enbodi nent, since the nunber of
measurenent points is 8, it is necessary to calcul ate
ei ght solutions. Since two unknown quantities of aj
and [ i ncluded in one equation, four solutions

358§Lat|

of t on are calculated and then al to a4 and
3l 4 I te A I
i
I t ed It
oL frRRRd Ut H%V'$gg?@sag&%gsc%zc% Mot

SOi]chCﬁﬁé*?r rouee ‘f%]gne‘%%%m'u'ra@nen?‘g et b bafa Ty tglee
1I¥CQLur<]:fegisln %@qugﬁlon, %!)i\F‘@.{ér%n o2f thd eeqﬁfa%ﬁ%ﬁr are

respect t e vertlca ne of the map cannot

c%\ﬁﬁgéw edng | % oa" t%sﬂﬁe%%z;gl 0{1234 LR ORASW AR

shown i n i nclination
anglgoggﬁ]be speC|f|caIIy nmeasured. [0189] Figs. 38A
to 38C are explanatory views show ng anot her

e"bogwspamm hensgRE tdo hURALERBLEL) Haebhbs LRE mdAtnum
the l'ike described wth reference to Fi gs. 15A and

isl®Biculated. a position having an angle 6 is the darkest
position, andadirectionopposite theretoby 180 degreesbecomes
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
themeasurement 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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[0190] In this enbodinent, if the user perforns the
grid drag operation, a designated range is determ ned
on the basis of the trace, and a facility or the like-

| d by the user 62 WO 2007/032747
@%@é@@%ﬁw 000267 is searched in that ranglé(.:T/f%zfg%ﬂoozm
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 coordinate values of A and B are
, recognj zed, and a rectangle or a square having a
l%ﬁsﬁégﬁ Bed A HdednEenoRe desi gnated range. After the
grid aggg operation is performed, if the icon of a
desi £ %cility, such as 'GS', "ATM, and the |ike

PLerROTD P R Th Bt o AR s ebifosot
are_di s 388 hf t he

1, 86 dss QPP nE ROt 3 3% g 3% Bt ety pofid it ¢
po%eg.tolnogihe cglo£ ir?a haVI %F d%ggggczg?ncecf%nlze% and

SIghat ed range: e ‘usér

a dzre%“éfiﬁgi‘ g!&b't %E\élréh%%l§§ ?eﬁ?% {,%f ﬁﬁaﬁé éé‘ttfthee

pOi At Care cons each

de%ﬁgﬁexpﬁang?é ”keft%%S{Q%QEEQ drls %“ngge%raﬁﬂl%gu%lggaer BnE9B

ory Vi ews showi ng a sp ayl ng

f?tﬁgghg?ﬂéﬁzlgﬁgfgﬁég.fﬁéﬁif%®€rthﬂnaé’“éé”% '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
peoints 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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[0193] Fig. 39A is a diagram show ng an operation

that is perforned on the map by the user, and Fig.

39B is a diagram showing a screen that is displayed
W@EO&%Z&J] Spl ay (nDn| tor) 63 WO 2007/ 032747 PCT/SG2006/000267

PCT/ SG2006/ 000267 when the correspondi ng operation is

performed. As 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 AB.is .
WIS EPay B0 T TP SBRES Kb BPY o Te &% BRE M 1T

E S0Pt NS CHRE DS 2 o0 i Kot - BTG Thd et the
SRR RO RR T WP AT epalloTo e XY Shardi mat o0
+ BokPEbiE 8, S8,0L2008 PR IR 50 aoteres
onidgl%eo %g?{bjé% H S(%H%Eflgr)a.ppag‘ﬂe rfi%%d%ig%df re‘?ﬂ:ev‘{% ﬂ] S.

ased on predetermned rules are prin ed

2%&2%&95?5[ rt%@(fr?alp\’\!’la(shtﬁle BB 0 d 8 nak BE AL OR RtBYhate,

aratus conprising: an imaging unit that reads the

ardPEnRALLEL RS ,Q8 -8 5K 4,808 vakwt NE B UPEnér £O0Y Jht tRE

unit that converts a captured i mage obtai ned by the

bd JTRILRG (N7 cbBEQ: £ode Mahugss el @l eRerth Rjordiabyes
I ndicated by the dot patterns; and

in the line AB.
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an output unit that outputs information correspondi ng

to the code values or the coordinate val ues, wherein

the nedium at |east on a nmap thereof, conprises one

e dot patterns configured with an aggr

9"20()8@@1(366&erm'ned nunber of dots where referenc é?%ﬁ%%

poi nt dots are disposed in horizontal and vertica

directions with a predeterm ned gap and where a
[Desigwatiawmabfl adduremtpoi CEAIMS di sposed in a center

surrounded by each four of the reference |attice point
Claim tlots and where an information dot in which information

is defined by a way of msalignment fromthe virtua

[rat tn empoLait cuspdt SPesedtu futk G nedyum, t bereath dndpatterns

the mediumincludes a nulti-information region where a
based OOtprogatéatimashirabes ncdeudesnitedX in06sthuratacy akith anda@, the

Y coordinate value is printed in a format of the one
inform@tidrheudptt paichernbss shpmiktheyd magi ng unit reads the

coordi nate information fromthe dot pattern in the

Al Linad HOrAAE] ORat eHa03 ©ORe t e Sarkaers odn thesurededMt the

the SG 2008 02093-5 65 9-2008-00109 JP 38-79106
mediumgonverting unit reads informati on associated with the

coordinate information froma storage unit, and the

QUEPHetInG QHI PWHSitt Bent&f @y MatkPurecAldapesbdaN@ed by the

i magi ng unit reads the code information fromthe dot
imagin@aldi@r Antd NeddRevAuhdd -naf 6F NBddrennb€givNnued {h€ cated by the

surface of the nedium the converting unit reads
dot pattdQisnati@n associated with the code information from

the storage unit, and the output unit outputs the

aAf QhdPtd QRit ArRicMbAc e L RESFIBRL AN Ot WonaPRAT@) We code

according to claim1, wherein an icon figure on which

valuesQNQQ%epéé$fHﬂﬁéE@rVQPQQLSMAtChing on whet her to read
and output information corresponding to the code

wherein the medium, at least on a map thereof, comprises one of the
dot patterns configured with an aggregate of predetermined number of dots
where reference lattice point dots are disposed in horizontal and vertical
directions with a predetermined gap and where a virtual lattice point is
disposed in a center surrounded by each four of the reference lattice point
dots and where an information dot in which information is defined by a way
of misalignment from the virtual lattice point is disposed in vicinity
thereof, and the medium includes a multi-information region where a dot
pattern which includes a X coordinate value and a Y coordinate value is
printed in a format of the one of the dot patterns,

when the imaging unit reads the coordinate information from the dot

pattern in the multi-information region on the surface of the medium, the

SG 2008 02093-5 65




information read fromthe dot pattern in the
multi-information region from the storage unit or to
read and out put information corresponding to the
inate information fromthe storage unit,d ,
9'2008'§Qﬁ19tded is printed on the map surface of th{gJ %E?Lor%
Claim3 The information output apparatus according to
claiml or 2, wherein a Z coordinate value as well as
convertimwy Xuador digzatse vafuenaandn tdwso¥igoat diwlahe wad uecard@inate
included in a format of a dot pattern of the
informauldn £red ersmata@nunegl end ahetdeprapnsuhapetotheé@formation,
medi um and the storage wunit stores infornation
and corresponding to the X coordinate value, Y coordinate
val ue and Z coordinate value. SG 2008 02093-5 66
920 Bre0iXHYII nd Rn3 B-rEAHE 6 heCt @i i df o t i 6 EicBRtdhendot pattern
out put apparatus according to claim1l1l, wherein an icon
in the hb gtir-anfoAnaiicehr &ade dmies st ok dDEndpeandn dOWs cofterting
left and right novenent for noving, on the output
unit réBds, ihfA@RthBhok8BddiRitedOut put the ogddd e rdtrpEt i di from the
is patterned and printed, is further printed on the
storagsuifiageand dhe oegitinni€ aumirsTheei M@t L oM. out put
apparatus according to claim1, wherein an icon
figure, on which code information for enlarging or
reduci ng, on the output unit, inage information output
Claim #romthe output unit 1is patterned and printed, is
further printed on the surface of the nedium Caimb®6
ARel D QIBELON AMRYL a@pRarRkuscdMqidgMedi lmimon, Whi ch
dot patterns based on predeterm ned rules are printed

iwﬂegé’ﬂgléﬁrﬁﬂﬁlef%&ﬁ @n%chtg'eiot pattern for mode switching on
whether to read and output information corresponding to the code
information read from the dot pattern 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

map surface of the medium.

Claim 3
The information output apparatus according to claim 1 or 2,
wherein a Z coordinate value as well as the X coordinate value and
the Y coordinate value are included in a format of a dot pattern of the
multi-information region on the map surface of the medium, and the storage
unit stores information corresponding to the X coordinate wvalue, Y

coordinate value and Z coordinate value.
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i nformati on output apparatus conprising: an imging
unit that reads the dot patterns on a surface of the
medi um a converting unit that converts a captured
! i obtained by the inmaging unit into cod
92008gnd or coordinate val ues indicated by the tg@b&ﬁﬁs
patterns; and an output unit that outputs information
corresponding to the code SG 2008 02093-5 67
9-2008- 00109 JP 38-79106 values or the coordinate
val ues, wherein the nedium at |east on a map surface
Claim #hereof, conprises one of the dot patterns configured
wi th an aggregate of predeterm ned nunber of dots
Vither énfefrertenseodqiuti eppscitits dotsrdmeg db sqesedli n
hori zontal and vertical directions with a
pitedet eran nedn gapuand wheimeca sddd dakotmdtioeefopaipntnd down
is disposed in a center surrounded by each four of the
or left eh@repghe mokahénCeopabinglobs tanbusbear @nan, iikoe MalfboMation
dot in which information is defined by a way of
outputnfsal itgan@idpulr emd e piatddidled atd ipgenp@d Ntisi Surther printed
di sposed in vicinity thereof, and the nmedi umincl udes
on theasutfdde- bAf @idrakbotnr egi on where a dot pattern which
includes a X coordinate value and a Y coordi nate
value is printed in a format of the one of the dot
patterns, when the inaging unit reads the coordinate
claim bnformati on and the code information fromthe dot
patterns in the nulti-information region on the
sukfl a6 fatlibe SBGUMNMpHIeCRNYEELINGgURS tcTARdS,
i nformati on corresponding to the coordinate
whEQE MBtINONCANG i thee Codewh IO IBBE | 101 hhOM ch $HOI&0Q rging or
unit, and the output unit outputs the information,
reducif@d cBUHUL L i JH-OkARRL, | DR deS i SMM daRedn %%%?ﬁglfﬁ}gmt&let&% ut unit
read operation of the dot pattern on the surface o

is patﬁéy%e@E£HdJgkpﬂtéd)eigrﬁﬂikﬂgrlﬁyiktedAon the surface of the medium.

Claim 6

An information output apparatus for a medium, on which dot patterns
based on predetermined rules are printed in concurrence with a map, the
information output apparatus comprising:

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 and/or coordinate values indicated by the
dot patterns; and

an output unit that outputs information corresponding to the code

SG 2008 02093-5 67



Caim?7 The information output apparatus according to
claim6 wherein the switching of the output
information is performed when the substantially sane
ordi nate information or code informatiop i
92008’?5@@% ermined tinme is read nultiple times bﬁaé%79@6
t appi ng operation SG 2008 02093-5 68 9-2008-00109 JP
38-79106 of the inmaging unit on the surface of the
valuesnedi thm cCbaditnalcThelusd,or mati on out put apparat us
according to claim6 wherein the switching of the
outepetni tfcommaiupn ke perdftopnesd nreBur X abe dédit eomprises
information read in a predetermned tine is recogni zed
one of @&ke dthstant icahfyguredowltarat b Gyt edd FOb rRl¢tarmiddnumber
sliding operation of the imaging unit on the surface
of dotefwHdie peflirkire Aaaitir8 phieti adtor aaeidRkpeHéPUI horizontal and
apparatus according to claim6 wherein the sw tching
vertical dheceubpsitwiitnf @rgratikedrmishdueghordamdwiden a XYrtual lattice
coordinate information read in a predetermned tinme is
point ReCaAgipied a8 a acdithst antidlddgdl bhesdcH Face by whe reference
linear grid scroll operation of the imging unit on
lattickhgost liaee Ofq thhersedi umrochad 1Bnl QoThen iwkfieh M diGhation is
out put apparatus according to claim®6 wherein the
define8Wit &RiaRGo Ohi 418 PbRYts doRf 1R Ham 1l Saarckosdmd Whelsposed
a trace of XY coordinates read in a predeternined tine
in vich8if£eogRbded 2% the MRRALK L QM Qfesdal A ihEde®Qfbondregion
short length by a grid scratch operation of the
where %%ggﬂg:ﬂgghtw&rbht he-siikag & ebotdgedidiMe 5@ 4008 0ordinate

value is printed in a format of the one of the dot patterns,

when the imaging unit reads the coordinate information and the code
information from the dot patterns in the multi-information region on the
surface of the medium, the converting unit reads information corresponding
to the coordinate information and the code information from a storage unit,
and the output unit outputs the information, and

output information is switched according to the read operation of

the dot pattern on the surface 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 performed when
the substantially same XY coordinate information or code information in

a predetermined time is read multiple times by a grid tapping operation
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9-2008- 00109 JP 38-79106 dCdaim 11l The information
out put apparatus according to claim6 wherein the
mediumis a map, and the sw tching of the output
[ mation is switching fromthe map to in | on,
QQOO&QQﬁ@%hing of layers of -the nmap, continuous s '§§?§ﬁ§p
of enlargenent or reduction of the map, continuous
switching of a display position of the map to XY
of thedifh&girigOngit asrd tawi sGhideg 6f ensimghtuhi ne. Caim 12
The information output apparatus according to claimé®6
wherein the nediumis a map on which a dot pattern
obtai ned by patterning three-dinmensional nap
Claim Bnformati on by XYZ coordi nates as coordinate
information is superinposed and printed, and the
-0t pHto ifrabABd htputdbfPph AtSisaatbs eardi BENSi-0Rak map
i mmge generated on the basis of the XYZ coordinates
WiHelte E £SRRCEwh Octai gl ¥at 41N cupphiitincbemed: di 08 Ge Mic@Wed when
poi nt on a display device as the output unit by
XY coo€@d tauQHsh ¥mSWohCheg ithhe fiBdde@Ri POl Ntimeals 2 PoBGnized as
or a viewing angle. daim13 The information output
a subs@iakat Ysciaeak dithgct &y Ch difctZar WReneI N dt he Wb edNgr the
of the output information continuously sw tches an
imaging| th{tUde ©he BMrBWe PO MheSR@Burt.0 di splay a
corresponding three-di nensional map i nage on a
di spl ay device as the output unit. SG 2008 02093-5 70

Claim 9

The information output apparatus according to claim 6 ,

wherein the switching of the output information is 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.

Claim 10

The information output apparatus according to claim 6 ,

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.df a linear trace of a short length by a grid scratch operation

of the imaging unit on the surface of the medium.
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Claim 11

The information output apparatus according to claim 6 ,

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, continuous switching of a display

position of the map to XY directions, and switching of a sight line.

Claim 12

The information output apparatus according to claim 6 ,

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 13

The information output apparatus according to claim 12,

wherein the switching of the output information continuously
switches an altitude of a view point so as to display a corresponding

three-dimensional map image on a display device as the output unit.
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