SPECI FI CATI ON | NPUT PROCESSI NG SYSTEM FOR | NFORMATI ON
PROCESSI NG DEVI CE TECHNI CAL FI ELD The present
invention relates to an input processing systemfor an
i nformati on  processing device using dot patterns *
formed (printed) on a surface of a nediumsuch as a
~ paper sheet. BACKGROUND ART Conputers have been used
in every situation of |ife. Functions and purposes of
conput ers have had drdRGIFEICAREINase such as obtai ni ng
necessary information by access to WEB pages on the
I nternet and purchases of articles in addition to
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characters using a keyboard and a nouse so as to do
TECHMN Y ors. However, it requires many conplicated

opera |ons and t akes Iong time to learn how to input
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a paptevheees. Furthernore, the problen1of “digital divide"
occurs that there is a distinction in information and
opportunity between those capable of operating the
keyboard and the nouse and mastering conputers and
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Pat ent
However, it requires many complicated operations and takes long time to learn

how to input letters or characters using the keyboard. It is disadvantageously difficult
for persons having trouble operating devices such as seniors and handicapped persons,
in particular, to operate devices. | Furthermore, the problem of “digital divide™ occurs
~ that there is a distinction in information and opportunity between those capable of
operating the keyboard and th¢ mouse and mastering computers and those incapable of
operating them and mastering computers.

To solve these problerris, there have been proposed an information processing
device and a service providing system capable of inputting information to a computer
- using code patterns such as a barcode or a QR code (hereinafter, generically “barcode™)

printed on a surface of a medium. Namely, a barcode is described on a catalog or a
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However, it is necessary to secure a predeterm ned iy

region on the surface of the nediumso as to display ~
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i mages, an information processing and display system

in place of hardware devices such as a keyboard, a
DISODOSEREOF alveNTIiend the |ike capable of inputting

| etters, characters or the |like to a conputer and
PROBEENS TONRE SI&ED BAhTHE INVENEYON=ani pul ati on. MEANS

FOR SOLVI NG PROBLEMS To sol ve the problens, the

pr eldewevdriy emdcossagdoeeurt herédstdrowiagregoans. thasirfacstof the

aspect of the present invention is an input processing
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display system in place of hardware devices such as a keyboard, a mouse, a tablet, and
the like capable of inputting letters, characters or the like to a computer and performing

operations with easy manipulation.

MEANS FOR SOLVING PROBLEMS

To solve the problems, the present invention adopts the following means.

A first asiJect of the present invention is an input processing system for an
information processing device, wherein a dot pattern formed on a surface of a medium
is read using a scanner connected to the information processing device, and is converted

into a code of an interrupt key of a hardware keyboard defined by the dot pattern,



provi ded for each region. EFFECT OF THE | NVENTI ON The
present invention can realize new input system that
is, a paper controller, a renote controller, a system
for controlling projected i mages and novi ng i nages,

and an information processing and display systemin
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GRID 1; Fig. 4 is an explanatory” di agfam show ng

pnwﬁkﬂ@ﬂgﬂmﬁggﬁﬂ the information dots according to the
CGRID 1; Fig. 5 shows another exanple in which the

i nformati on dots and data defined by the information

dots are displayed in the formof bits according to
EFFEGE® (WRIBEINVENTI@N shows an exanpl e in which the
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i nf Bhapreseph indengornean rdilizsineyeidputrsysiem, thet is, @bapsirtcentroller, a

according to the GRID 1, wherein  Fig. 6(a) shows that
remotéerdelsT, grsystgmr fan gerdrolimgprogcted isngosandapving inagrs: and an
.. are arranged, 3 and Fig. 6(c) shows, that five, dots
inforglation ro¢fEURs alﬂidg‘.%sﬂia‘é KISEmnBY Place At swdwae davicegopch as a

o SRaRECEI % i S M e e
. [ 7 [ N ¢ di f . [ '
e R B SRS o P S BT Byl

arranging 12 information dots, and Fig. 7(d) is a
schemati c diagram of arranging 36 information dots;

BRIEF BESERIPTRINNPDRIAV s di agr am showi ng ar r angerent
of dots according to the

Fig. 1 is a block diagram showing a system configuration of a scanner and a
computer;

Fig. 2 is an explanatory diagram showing a dot pattern according to GRID 1;

Fig. 3 is an enlarged diagram showing an example of information dots on the
dot pattern according to the GRID 1;

Fig. 4 is an explanatory diagram showing arrangement of the information dots
according to the GRID 1;

Fig. 5 shows another example in which the information dots and data defined
by the information dots are displayed in the form of bits according to the GRID 1; |

Fig. 6 shows an example in which the information dots and the data defined by
the information dots are displayed in the form of bits according to the GRID 1, wherein

Fig. 6(a) shows that two dots are arranged, Fig. 6(b) shows that four dots are arranged,




GRID 1; Fig. 9 is an explanatory di agram expl aining a

format of dot patterns according to an enbodi nent of

the present invention; Fig. 10 is an explanatory

di agram showi ng dot patterns according to GRID2; Fig..

11 is a diagram showing a relation between dots and =
grid lines according to the GRID2; Fig. 12 is a
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of atéENAT Hinfa@eRiof dogs, faﬁd@l’% edOdiaRAEmt c ﬁlﬁ%raﬁf §B&fInging 36
i nvention; Fig. 16 shows facing pages of tRe paper
infolsepiaalots; Fig. 17 shows facing pages of the paper
keyboard; Fig. 18 is an explanatory di agram show ng a
papEig. 8 dnan etpiaratarg diwpdam ghdwingrarraapiaoeit o dotsakeceéddmg to the
present invention; Fig. 19 shows anot her enbodi nent of
GRIR Ipaper controller for registering URLs on the
I nternet as bookmarks; 4 Fig. 20 is an explanatory
d| aljigathis Ao Wk gnatorydiagsamfexplaining eHermy o dot patianes acsprding
1 is an expl anatory di agram showi ng a state of
to anuegp g Qi ARSPIeRHRIVENIQE:  Fig. 22 is a di agram
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Fig. 12 is a diagram a manner in which an information dot is shifted from a.

grid point according to the GRID2;

Fig. 13 is a dot pattern diagram for explaining information acquisition by
difference according to the GRID2;

Fig. 14 is a diagram showing a relation among information bits, a security table,
and true values according to the GRID2;

Fig. 15 is an explanatory diagram showing a state of using a paper keyboard
according to an embodiment of the present invention;

Fig. 16 shows facing pages of the paper keyboard;

Fig. 17 shows facing pages of the paper keyboard;

Fig. 18 is an explanatory diagram showing a paper controller according to an
embodiment of the present invention;

Fig. 19 shows another embodiment of a paper controller for regisfering URLs

on the Internet as bookmarks;



24(a) shows a-local index table provided in a persona
conputer and Fig. 24(b) shows a nmanagenent server
tabl e provided in a managenent server; Fig. 25 is a

di agram expl ai ni ng anot her enbodi ment of a paper 5
controller and show ng the paper controller i ncl udi ng
gui de banks; Fig. 26 is a diagram expl ai ni ng anot her
enbodlnent of a paper. controller for booknarks; Fi
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as dot patterns; Fig. 31 is a diagram expl aining
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scanner to operate, wherein Fig. 31(a) is a dlagram
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di agram expl aining a grid tappi ng operation, and Fig.
manggement sesves talilegroamdeddn pinsdnagergend sgivied sl i di ng

operatl on; Fig. 32 is a diagram expl ai ni ng operation
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is separated from the guide banks;

' Fig. 29 is a diagram showing another embodiment éf a paper controller and
showing the paper controller on which protrusions of raised dots are provided as well as
dot patterns;

Fig. 30 is a diagram showing another embodiment of a paper controller and
showing the paper controller on which protrusions of raised dots are provided as well as
dot patterns;

Fig. 31 is a diagram explaining operation of the paper keyboard by causing the
- scanner to operate, wherein Fig. 31(a) is a diagram explaining a grid scratch operation,
Fig. 31(b) is a diagram explaining a grid tapping operation, and Fig. 31(c)isa diagrarh
explaining a grid sliding operation;

Fig. 32 is a diagram explaining operation of the paper keyboard by causing the




Fig. 35 is a diagramexplaining a specific exanple of
the nouse pad; Fig. 36 is a diagram explaining a web
page scrolling operation according to a browser
program by a scanner operation using the nouse pad,
Fig. 37 is a diagram explaining a web page scrolling
operation according to a browser program by a scanner

operation usin he se pad; Fig, .38 is g djagram )
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howi.ng .t he use pad includi ng annul ar grooves; Fig.
32@3&?%1"1%3813 Tag%ngﬁﬁrgi%nﬁdeig’not her enbodi nent of a

nmou d. a J ' - pad Jj.ncl ydi ng. radi

U B o SUANGAS B TNSRRPA AE o bofke pad
accoRTR ) APGhbHimeniGHRE &@&Eﬁﬁfeﬂti&gd expl ai ni ng the

paper keyboard perfoy?n ng input by touch and rel ease
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42 is a diagramexplaining a specific exanple for
mousaypadbting a letter or character using the paper

keyboard shown in Fig. 40; Fig. 43 is a diagram

expFigi B sq dagrampopbainihg aspeaic exangde bEthemgowtepade f or

inputting a letter or character by voice recognition;

Fi gF184236 isa diagray caplainieg\e iwgbapage aenedling epesgioal acgprding to a

an infrared renote controller; Fig. 45 is a diagram
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CONkieOl3bi i30a RiH@drh OfkpPing another embodiment of a mouse pad and

showing the mouse pad including radial grooves;

Fig. 40 is a diagram showing another embodiment of a paper keyboard and
explaining the paper keyboard performing input by touch and release operation;

Fig. 41 is a diagram explaining a letter or character input method if a letter or
character is input using the paper keyboard shown in Fig. 40;

Fig. 42 is a diagram explaining a specific example for inputting a letter or
character using the paper keyboard shown in Fig. 40;

Fig. 43 is a diagram explaining a purpose of use as an assisting device for
inputting a letter or character by voice recognition;

Fig. 44 is a diagram showing a scanner integral with an infrared remote
controller; B

Fig. 45 is a diagram explaining operation for transmitting an infrared signal to




Fig. 48 is a diagram explaining a paper controller
including a function of a renote controller for a
television and a function of controlling a settop box;
Fig. 49 is a diagram expl ai ning functions and .
operations of the paper controllers shown in Figs. 47
and 48; Fig. 50 is a diagran1exp|aining functions and
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cragfperations of the paper controllers shown in Figs. 47
and 48; Fig. 52 is a diagram expl ai ning functions and
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8; FI'g. 54 is a diagram expl al ni ng ctions an
qadnperatlons of the paper controllers shown in Figs. 47
and 48; Fig. 55 is a diagram explaining functions and
opeFigt 4Oris aodiapiaem pafgihingCd phpal dodkrdllshmotuding fifgsctiod/of a
and 48; Fig. 56 is a diagram explaining functions and
remasp eotettdlion foraftelehizionapdra funaivhrdicbatrallia aweitombdx; gs. 47
and _48; Fig. 57 is a diagram explaining a paper
conFigoHB ds af dagramp vxmaingvapipascongellen mekiding a fivatioh; of a
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controllers shown in Figs. 47 and 48;

Fig. 51 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 52 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 53 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 54 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 55 is .a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 56 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 57 is a diagram explaining a paper controller for providing various

services in a hotel;




paper controllers shown in Figs. 58 and 59 are used;

Fig. 62 is a diagram expl aining functions and

operations of the paper <controllers shown in Figs. 58

and 59; Fig. 63 is a diagram explaining functions and .

operations of the paper controllers shown in Figs. 58

and 59; Fig. 64 is a diagran1exp|aining functions and

opeﬁatlgns of, the g ? controllers shown in Fig
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ope [ 0 co I Ei
F%Q 59"1? a J%é'gﬁ 8%?&551115 ﬁ% éagp}ngt:i(ﬂle%gg unﬂé{l)lln%i ngs%: or
Hmvg@gﬁ@gégg§mgf the paper controllers shown in Figs. 58
. 68 is a diagramexplaining a white board
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in which a controll'er and images are di splayed using a
inFigs.gRemtla9; Fig. 69 is a |longitudinal sectional view
showi ng an enl arged sectional structure of the white
boaFig; 6Fiiga did@rims showlinggr specidicpdxainpiandisplaydd dre a idla) if the
on which dot patterns are printed and showing a state
paper pomthillers showman Figs. 58 spd 59 et wsed;ng a projector; Fig.
71 is a diagram explaining an acrylic board on which
dotFigat@Zeihs ghiagra prléineg Smstiohowindgoperaticnseof rthe paper
i ch an |n|t|al screen of icons is displayed using a
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controllers shown in Figs. 58 and 59;

Fig. 65 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 58 and 59;
Fig. 66 is a diagram ecxplaining functions and operations of the paper
controllers shown in Figs. 58 and 59;
Fig. 67 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 58 and 59; _
Fig. 68 is a diagram explaining a white board on which dot patterns are printed
and showing a state in which a controller and images are displayed using a projector;
Fig. 69 is a longitudinal sectional view showing an enlarged sectional structure
of the white board;
Fig. 70 is a diagram explaining a white board on which dot patterns are printed
-and showing a state in which icons are displayed using a projector;

Fig. 71 is a diagram explaining an acrylic board on which dot pattemé'.are




Fig. 74 is a diagramexplaining GAMthat is one
enbodi nent of the present invention; Fig. 75 is a
di agram expl ai ning GAMthat is one enbodi nent of the
present invention; Fig. 76 is a diagram expl aining an,
order systemfor a restaurant nenu that is one "
enbodi nrent of the present invention; Fig. 77 is a
. di.agr expl ai ni ng an_order K systemfor a restaurant
printed ﬁ'ﬁd %H]%ngsa StygR & WhbABHIa! sereemet ispasis tisnlaypd fisingp rear
.FlL.g. 78 is a diagramexplaining a direction of a
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£ th2Reh G erformng a key input interrupt processing
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GUl  operation by inclining the scanner; Fig. 81 1is a
and Bliga@i(apstoors wstgtk @i whivh) the iedges dreqirim&bedtiié B ghdt
inclination direction if performng the key input
i nt Bigr Gptis prddagrami axglaiming (eA KUthao seorst érobodiment of the present
. inclining the scanner; Fig. 82 is a diagramfor
mverly@L ai ni ng a net hod of neasuring an inclination 9
direction by using a Fourier function if performng
t heligey? iih B tiagramepplaning Gakktahi ene embrdiment of the present
. oPer_ati on by inclining the scanner; Fig. 83 is a
nvenlialyr am f or  expl ai ning a nethod of measuring an
i ncl.i nzﬁi.on d.di rectiﬁn-b% usi an n-{h de?[r ee hat i
equatl on 'y f “FEFIBCAPRYMEH 8% 105G SRR Toh AT gDt menu that 1s
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canner,; dgram for explaining a paper

ﬁgﬁf;ﬁg?gg éé B dMYER KYIafRRS 9h VU syMBMURT aeGaltif0nBiu Bhat is
one embodiment of the present invention;

Fig. 78 is a diagram explaining a direction of a camera included in a scanner
and inclination of the scanner;

Fig. 79 is a diagram (1) for explaining a method of measuring an inclination
direction and an angle if performing a key input interrupt processing or a GUI operation
by inclining the scanner;

Fig. 80 is a diagram (2) for explaining the method of measuring the inclination
direction and the angle if performing the key input interrupt processing or the GUI

operation by inclining the scanner;

Fig. 81 is a diagram for explaining a method of measuring an inclination

direction if performing the key input interrupt processing or the GUI operation by

inclining the scanner;

Fig. 82 is a diagram for explaining a method of measuring an inclination

R



Fig. 85 is a diagramfor explaining a white board on
which matrix blocks are forned; Fig. 86 is a diagram
for explaining a format of dot patterns used on the
white board shown in Fig. 85; Fig. 87 is a diagram
showi ng a code val ue-to-comuand correspondence table
of dot patterns used on the white board shown in Fig.

. 85, Fig. 88 is a diagramfor explaining functions of

diregiianrtyi ysinge Bewriar dpnation dbperfmmang die koY aypubirderiupt processing or
creating a paper. keyboard; Fig. 89 is a diagram

the GHbqpargtion Ryomeliniag the-seaanstiar t  pr ogr am cor r espondence

ook S et gl Sl e e
- di f | ai ni . t of t it
direqiRePRuBas P g ArHSe. FHATILdkES °§§f‘§e‘%§;ﬁﬁi‘f Egmpt
procfysifl AueRO bRty LR RERE RPN 2 key dot 3

| nf pimRk 00 glpla g ofgieécng&jﬁﬂcglﬁtarggd[pgr Q%‘H&Erdjﬁﬁt whidh \{{‘K/t'\cﬂﬁglldinate

gridpoint 107t, pracessi ng unit
Valu@@reuggar@,raﬁmﬁgg%aa{ F USB interface HD Hard di sk
device DI SP Display device (display unit) KBD
- Keybigagsl id\W\didghaniNebv@iptaihitigef #B€ board on which matrix blocks are

formed;
| Fig. 86 is a diagram for explaining a format of dot patterns used on the white
board shown in Fig. 85;

Fig. 87 is a diagram showing a code value-to-command correspondence table
of dot patterns used on the white board shown in Fig. 85;

Fig. 88 is a diagram for explaining functions of printing a desktop screen on a
display and for creating a paper keyboard,

Fig. 89 is a diagram showing a code value-to-start program correspondence
table generated if printing the desktop screen on the display and creating the paper
keyboard; and

Fig. 90 is a diagram for explaining a format of dot patterns generated if printing

the desktop screen on the display and creating the paper keyboard.

EXPLANATIONS OF LETTERS OR NUMERALS

1 Dot pattern

2 Key dot

3 Information dot

4 Reference grid point dot
| 5 Virtual grid point
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SCN Scanner BEST MODE(S) FOR CARRYI NG QUT THE
INVENTION Fig. 1 is a hardware bl ock di agram show ng-a
configuration of a personal conputer and a scanner.
As shown in Fig. 1, the personal conputer includes a
central processing unit (CPU as a main constituent
eI ement and al so includes a main nenory (MM, a hard
ice (HD) connected to a bus (BUS), a display
cp dev E‘Er%BY@@SI%‘Fmﬁ ng as output neans, and a keyboard
MM serwn as input means. The scanner (SCN)
ser magi ng neans is connected to the CPU via a
t. e(USBI/F) Al t hough an i nternal
USBt@ﬁPngﬁt%{ﬁ%n of this scanner (SCN) is not shown in
HDtheHéﬁi o the scanner (SCN) includes an infrared
irra atlon unlt (LED), a filter cutting off

DISIPr eggbpa?@eoi%g W%gﬁ@th conmponents of a reflected
l'i ght an infrared Iight, and an inmaging device

KBIX CQReyHoafdVOS) i magi ng the reflected light. The scanner
(SCN) is designed to be able to image the reflected

NW I/FgNetwiorlomtafgeaper keyboard or a paper controller and
to process dot patterns printed on a surface of a
SCNnmedbseammers i nage data. A right click button and a left
click button are provided on a side surface of the
scanner (SCN). The right and left click buttons can
realize a ri i ck-on function and a left click-on
BESTM@HE&@ E@R%%EE’E\IGQ@E&%E RYUNTIAN e Fig. 1 shows
the ri ck button is arra a
S%s posia gemwafﬁd bfof? Jiagrpmc Phodng f ¢ lauga%nr%.ﬂaézfrsonal
| ower EOSItlon with a reader portion |aid down,

com%q??raaﬁla@r?ﬁ?ﬂn f the buttons is not limted to that
sho ngFl ( DM&%%{%I @?ﬁlgutlgf) Wy, gta (%rﬁerI pr%%essmg unit

dISp VIC prin

(CPI@%%&%%%)S&@%F %%ﬂé’;‘tk Gnd 8o 9§c1§&€§ E&Eﬁ%@&o&%‘ BN, 2 hard

evi ces I'S connec

. disk €8A&E ﬁlIDEb’(Frﬁlgé\t%d @Sta%l\s\?wa did Hy@%vfc@ eDISPRFARE ay bput

a network I nterface er eby el'ectronic map
mear#$2dril a k8bbaid (RBD)SRAAE bplivhesd¥at i on, i mage

i nf or mat’i on, voice information, noving inage
I nfThenshiuged, (SCN) serving as imaging means is connected to the CPU via a
USB interface (USB I/F).

Although an internal configuration of this scanner (SCN) is not shown in the
drawings, the scanner (SCN) includes an infrared irradiation unit (LED), a filter cutting
off predetermined wavelength components of a reflected light of an infrared light, and
an imaging device (CCD or CMOS) imaging the reflected light. The scanner (SCN) is
designed to be able to image the reflected light from a paper keyboard or a paper
controller and to process dot patterns printed on a surface of a medium as image data.

A right click button and a left click button are provided on a side surface of the

scanner (SCN). The right and left click buttons can realize a right click-on function

and a left click-on function of a mouse, respectively. While Fig. 1 shows that the right
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prograns and the |ike can be downl oaded from a server
which is not shown. Data such as application prograns,
e.g., a dot pattern analysis programused in an
enbodi nent of the present invention, the electronic
map data, the letter or character information, the

i mge information, the voice information, the noving

o 8 o SR i S Bl e
o P B R R, P TR BT P

0 t. on the surface of the nmediumfromthe

K”hggéﬁﬁgfﬁﬁkgéN) and converting the imaged dot pattern

dat g4 0 Jp o | ' .

PR 08 o P MCUERLE LRI it e ripter o
loud§eBRdrTaaR it MBPmERbAcortiBBted Ia?Bﬁt?ﬁt Rvighar act er

information, the imge information, the voice

i nf DiieTBitd @LISY R€confBdted & h RAE al-PlrPosPALRDrk NW) such as the

programor the |ike corresponding to the input signal
Interhetowiat henehesrlt thteaFacé HB)W aliB), caluselsy eleetrogiadmeaptdatd, dette or

out put fromthe output device such as the display
- charahteriicterrtiB8R), innageainfoodt pealogre, infermatiow inodvinginmge information,

shown. The codes or coordi nate val ue read by the
progeaesrindrthg angandie dovisdoaled dioinbe serverawkich ismad ghewn..

Al t hough not shown in detail, the scanner (SCN) .

i nciPYaSYch peanphicatigeprogiapsa giga 2 doh PAGIA enalysly Pragym used in

an cBoipien G S BEeseUCRUBHIONa SEHELICARED Geio A aier R character
. | ected light. t ' diated. l.ight. 1 . .

inforfngh 456 AR idomtatias g VERE iutiienodbd pmeyiagn mase
inforlRybi S LR Bles V8 ol PR BB P OB R el e

hard 484 (AgHt erns are printed in non-carbon ink. Since
m.tﬁ%é cgrbon ink has infrared |ight absorbing

charagt elchfhll fRoce@MyY ufRL(OPUN ReceitE€ ah"RPET sighalPbBathed by
in the i mage picked up by the optical inaging device.

readif§ deRiNoPen H88Fed &tPate@dNbry tHeh@rfled oP el BENEmAf6m the scanner
printed in carbon ink, the dot patterns can be

(SCNrandtoeevérting ¢hestued dpopatbng datanntoraiodaroy apdoofdinate value via
wi t hout visually

the USB interface, the central processing unit (CPU) reads the electronic map data, the
letter or character information, the image information, the voice information, the
moving image information, the program or the like corresponding to the input signal
from the hard disk (HD) and causes the read data to be output from the output device
such as the display device (DSP) or a loudspeaker, etc. which is not shown.

The codes or coordinate value read by the scanner (SCN) will be described
later in detail.

Although not shown in detail, the scanner (SCN) includes the infrared

irradiation means {red LED), an IR filter, and an optical imaging deice such as a CMOS

sensor or a CCD sensor, and functions to image the reflected light of the irradiated light o

12



influencing the images and letters or characters

printed in the other carbon ink. Wile the carbon ink

is nmentioned as ink having the infrared absorbing

characteristics, the type of ink used to print the dot,

patterns is not limted to the carbon ink but any

ot her ink-can be used as long as the ink reacts to a
th. The imge of the picked-up dot

inadé%?i %}{ ﬁg% Sﬁ%\ég ke medivghal Pe'aatieys oRdhe gtacapt ﬁle_medium are
prinfB G EHBPA TR ptach abd ihet dtehrgapots AR hiaihe Pt putpms

r al. conputer via the USB cable and the USB
arep%ﬁ'ttééiﬁgé@g'c%%%glﬁ?). The central processing unit (CPU)

of &iiee ﬂﬁ% §a39@1jl in%g{ﬁﬁ gxifgffrsc[a F%lgtra%s&gin déh%@cféﬂsﬁ&oﬁ%l[}%ot parts

the received coor s or code values a
lerelchar actﬂé%&ilﬁftorﬁrﬂa ?ggc tﬁgb?%‘g%ptfcﬁfﬁgﬁﬁé %eg?gef he

Voi 8¢ chinberse@t, istite ondf tHeh ot PaMErAS aldTPAAtel #h QaMMBA AN the dot
correspondi ng to these coordi nate val ues or code

patteviad ums beophigted ud fhid shpepiapobed dinsil aydidawi pant RithEht Ofsually
t he | oudspeaker which is not shown. <Description of
infludidingtietimapss (@RI181ers Thehadaterpatitted isthesdtkricarbbh énk.
present invention will next be described with
r ef BWihdlacthet earpirydnk ds tmertiongd gis inki Bavimg dhpliafratedrabsorbing
vi ew showi ng GRIDL that is one exanple of the dot
chargeigristiph $he bes o irguied te manpthesiohpattgpeistnos limited te eesearbon
i1k drawi n s,.fgori Eont I ind vertical g%ri d lines are given
ink byah any gffier inls cap g BIRIARNENS the ki TeRTs o wsaifisrenvislangth.
present on actyal, printed surface. (It i
o P i e BiskaB o teRe Ghibateng i abflveeg by the central
r i d [nt.dots 4 a the like .copstitutin
proofio 8 S FCPLI ARG arlt®h oty B0, o, s SRR VAl p foce
valuéspfah&‘rt%sﬁ?tﬁﬁr R:l B P&Q&{a‘rflcctoﬁ{pluf’érlvqg thé @&??engfcf the USB
serving as the |1 magfng neans I ncludes the infrared
interfabt AUSBI/EgN means. Fig. 3 is an enlarged view show ng
an exanpl é in which the information dots on the dot

pattigy &t frodadstndinhis (AR R thdyerkbifil icBmPaB bR @0 table
are displayed. Figs.
showing the received coordinate values or code values and causes the electronic map
data, the letter or character information, the image information, the voice information,
or the moving image information corresponding to these coordinate values or code
values to be output from the display device (DISP) or the loudspeaker which is not
shown.
<Description of dot patterns GRID1>
The dot patterns used in the present invention will next be described with
reference to Figs. 2 to 7.
Fig. 2 is an explanatory view showing GRID1 that is one example of the dot

patterns according to the present invention.

In these drawings, horizontal and vertical grid lines are given for the

13



4(a) and 4(b) are explanatory views show ng the

informati on dots arranged to center around the key

dots. An information input and output nethod using the

dot pattern according to the present invention

i ncl udes generating the dot patterns 1, recogni zing

the dot patterns 1, and neans for outputting

|nfornat|on and a programfromthis dot pattern 1,
convgieBrg of dep@ingion gndt wEriet Present enciedctHal privigd syrfbee byt is

preflyiiE dit ey PRieoiByaBen Sot ke Th %c%%%ﬁg@e@&i%ﬁai b e like
ook g 48T, B o
char&’crt%?ac% if, qﬂ% E&gu:{ Sot 1{1%’5}1% q‘l@ eﬁine% é@;?g%f“g‘.% fiezset e 1nfrared

irradidtfoR i@kLkon area is extracted to convert |nfornat|on
Into nuneric values, and the information and the

Pr OgigdMidhf eﬁ}ﬂ twén{r QAd AN Sand&alrﬂﬁé W Rich tﬁé‘ﬁﬁgnﬁ’ﬂmn dots

the nuneric ue |nforna ion. For exanple, the
on thend@rpaeting ang ld@’fa b6 ddfi@ed Oy GRe intbAndR dvls aRdiégdeyed. Figs.
programfromthis dot pattern 1 are output to an
4(a) iand d(pdrie caxplantiort vidensi shewime per Bfralatiot dopuirednged to center
' PDA, a portable tel ephone, or the like. To generate
arougdithie kydopsat tern 1 according to the present invention,
very small dots for recognizing such information as
{ heA oriomnatiATORRA Bgraup Ancthed Vsing teedot gottem 2cconting to the
|nfornat|on dots 3, and the reference grid paoint dots
present iventen eheles sepdriiagedst pattgne daeeogniziag the das patterns 1,
based, on a dot .cpde gene tion al gorithm As shown jn

and apaps for opfutiingfigERagn e BERSTHA O Hus iotrlea&fe@sémNﬁ@el%

the bR Y 1 Fegn s ibesk By ShutaR e &r%b%é%@p%nsﬁ%rs dare
first Eﬁ?e%clt&{ ﬁ{eq?ey CR)[ES 9 g '))’ct af Bl BHIGE ge Ct}he:ofa rtﬁgt x? &t tzu‘e given

e ach surroun our
bj t . |
o oESTTRB AL, s 85 4 St
inforftfatiof| d])ts 3, atel tHefl SMAMRIL Nhe fc‘R)W aBbRC i SisOfheleB§ (ﬁgﬂlzed an

pattern 1 (indicated by thick es) are arrange
inforpatioh | #ta iNRREh@ES tb Cconnt 1hf&mlatwi’96ﬁtooﬁulhk:ﬂ@ Kahek, hi® the
dot pattern 1 is not Iimted to four. One i nf or mati on

inforanation ned pho gropram k¢ espondbmgthiodensatein 1 tasdl of kise f@aneric
be output or one information and one program

valucimforesyiondi Rgr ¢xanmle theriafartmatioh sidhoaskbe gaike information and the
program from this dot pattern 1 are output to an information output device, a personal
computer, a PDA, a portable telephone, or the like.

To generate each dot pattern 1 according to the present invention, very small
dots for recognizing such information as the voice information, that is, the key dots 2,
the information dots 3, and the reference grid point dots 4 are arranged according to a
predetermined rule based on a dot code generation algorithm. As shown in Fig. 2, ina

block of the dot patterns 1 representing information, 5x5 reference grid point dots 4 are

arranged with reference to one of the key dots 2 and the information dots 3 are ‘a”rranged -
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be output. In relation to the reference grid point
dots 4, if the canera fetches this dot pattern 1 as
the i mage data, a distortion of a lens of the canera,
asl ant i magi ng, expansion or reduction of a sheet,
the curved surface of the nedium and a distortion
during printing can be corrected. Specifically, a
correction function (Xn, Yn)=f(Xn'", Yn') for ) )
aroupq gepdrabyiwvabeRdpoinis freagh serspundgd by the fonceteyencs asisi pednt dots
ts 4 to an original square, .is. calculated,_ the
4. Prhibrre RS lareatids s defingd Héﬁ‘r‘glr’@ﬁg- sHinthe example of

) 1 i pf [ .3
rie S0 LPim 3 ECHREES of DS Gbm BATR AP S e r
o BRANED NROSl BB} By o B R B8 4o EBEISH T
limite@tfaed by fetching the dot pattern | using the

camera. Due to this, even if the inmge data on the dot

pat bRE Mtbrrhation! SIUCHRIBYrath POAPLHERJILEARRDA: B e RobisOfin be
distortion factor |lens, the dot pattéern 1 can be

outp@CEUSTRt iRFtmiafen ghd 286 prdddrh efeEFoRdingwen plliralifeoflBlocks can
pattern 1 is read vvitﬁ the canera inclined with

be ouwtpspect to a surface of the dot pattern 1, the dot
pattern 1 can be accurately recognized. As shown in
Fi gln @latiohetokthy reference gaidepaiot dotobt, af tled chyerarfewhgi tys dot
four reference grid point dots 4 present in four

patterre dpac the, émagsr dates aodistercn bf aclens ofHhe shakera daslang imaging,
certain direction, The key dots 2 are representative .

exXpapsipR g refuctipi of drshpelt ther irved ssface o drimsdive g distortion
.block.reé) entin tion dots, 3. For

during RRHINg, a@lﬁz}_ %{che&f)? Spetifalio Btcarrﬁg&nb@m'gwf P hg? PREXD,
v ! EoRRSRAEL B St o RrEB8 boled o S L o
15 ¢C Cao%edi'n{(!rfnahp& dbgffm(g}r%c eg %%%gﬁ{l? LArid ﬁgl%g%n,i%%@%ctors

I nate values, coordina ons’ |
£ L SorBlati¥h SR 3the gdots 2 are shifted downward
© (:Ogl‘yé 0. go mnlg\;‘]lowever,o?t%% nuneric value is not Ilimted

10 19 tHe FORBRE %?H‘;Ediﬁ‘t §18 0988 2R SnNtle HO: Far@ROD] 4 Hﬂﬁ)ﬁiom

of each bl ock he dot pattern 1_. The ! nf or mati on
derix@hg Sroth SeCcalh® is§ QrrdcRAORINhE iREgy Bhth WbaiReEBE FetGhing the dot

information. The information dots 3 are arranged

pattet Ouisihgehe bark@y. dDue 2o s, \dveg ifthe dambgpdas ontthd depattern 1 is
fetched by a popular camera with a high distortion factor lens, the dot pattern 1 can be
accurately recognized. Furthermore, even if the dot pattern 1 is read with the camera
inclined with respect to a surface of the dot pattern 1, the dot pattern 1 can be accurately
recognized.

As shown in Fig. 2, the key dots 2 are dots obtained by arranging four
-reference grid point dots 4 present in four respective corners of each block to be shifted
in a certain direction. The key dots 2 are representative points of the dot pattern 1.

corresponding to one block representing the information dotg 3. For example, the key

dots 2 are obtained by shifting the reference grid point dots 4 present in four respective
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poi nt and arranged at term nal points while the center
surrounded by the four reference grid point dots 4 is
set as the virtual grid point 5 and expressed by a
vector starting at the virtual grid point 5 and
termnating at the terminal points. For exanple, each
of the information dots 3 is surrounded by the

reference grid point dots 4. As shown in__Fig. 3(a),
comepzdt gaeh of thg dpt paitern § by A1 Hm wpwaTnt [gheipformatigpdots 3

o R E AR e P DR e R
o Bl S0 S50 BB 067" GBS SFoctLoBFDh o
il 09 0 5B ROR-SFAAEES BB SRR B o

pattéd@l, 3 having two bits per grid on the dot pattern
shown in Fig. 2, that is, defining two-bit information
by shé {tbmghtiohiRtd DheY dBH FNeining Partoudigi&es b hiBFmation.
direction. By doing so, one block can originally

The detbinstioh8ddi B arefi@snpel isesundHavk key dodAakearvaase raprasefitative
at intervals of 32 bits by dividing the block

pointlebadamgd antepuinab peints Whike theroeiitt siradumded 69 tROfbur deference
pattern formats can be realized by conbinations of +

grid going dptschisaastiax theti viguali gy pdint § had exprpscd bytrowstorotarting at
information dot 3 expresses three bits by arranging

the virfualj gridopoint P ead denmiBating alabp termindl gleintsli rEastexgmple, each of

wever, the present_invention is not limted to the

the igiosmption gef Sels sHTPRdsHmat thedelaenncs sad pout dotsd g shown in
pig SRR AR AL i L8 Tk Y e By e o

lenglf GRS T BIRAEE. IRl BTN o@ar 6% B cifiSiiiians by
. . t : . feret _

ol SRl 99, ool RLELRL AU in S LI, Y i

AccdrBinRRPShe Bigak bh}ﬁ.e ddt ffsag%% ﬁch&ex&{esst3fmtsaggfggg?mand

optimum digitalizat . Is also pre e that a

di SFi@.n%% BRdWeLMetid dfefcBhBRAR: HHfbchdidh Mot I Hading t}gv% bits per

about 0.5 mmvertically or horizontally in view of an

grid anthindot pattarachewariy Fig 20 Hmtd, definihg tebibicinf@mation by shifting
.imagi ng area and erroneous recognition of the various
the idfdramafion 3ot Bnth 4. dirtctiansopxedieectibhe Bladoihf sok eye dddck? can
Is shifted fromthe information dot 3 by about 20 % of
originally define 48-bit information. However, data can be given at intervals of 32 bits
by dividing the block depending on purposes. Maximum 2'° (about 65,000) dot
pattern formats can be realized by combinations of + direction and x direction.

In the example shown, one information dot 3 expresses three bits by arranging
the information dot 3 in each of eight directions. However, the present invention is not
limited to the example but each information dot 3 can express four bits by arranging the
information dot 3 in each of 16 directions. Needless to say, arrangement can be

variously changed.

A dot diameter of each of the key dots 2, the information dots 3, and the
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the grid distance in view of erroneous recognition of

the reference grid point dots 4 and the information

dots 3. A distance between this information dot 3 and

the virtual grid point 5 surrounded by the four

reference grid point dots 4 is preferably about 15 %

to 30 % of an interval between the adjacent virtua
|stance bet ween th

rid points 5. Lf t .
roferfiqeibe e bt Iprafrein bR Pt%dpmgm.va% of ﬁ?st@ﬂpgppearame

e interv ar. oss
Pﬂntane%c%cgcm%&a%e‘f%ﬁ? 2PoE Siily: o reseintion 2 fu PRRRRC Y optimum
. ance of the dot pattern 1. Cbnversely, |f t he
mgﬁ%lsfgﬁce between the informati on dot 3 and the virtua

grigip thprgfellaﬁle {hal 9%t @%ewﬂ% e B@hee Eléd 1p§]§ﬁ dots 4 is

difficult "to recogni ze t ornatlon

abouf 0, S%flﬁﬁrtﬁdﬂylbrqoréoﬂﬁﬁy X viGNbeLd Aod: Wf@l@céﬁ@df? I?ni%f‘matlom
adj acent virtual grid points 5. For exanple, as” shown

relativl t&b®im4iag arch Bed bﬁbﬂo‘é@l‘ec@%ﬁfﬁﬁﬁ of {HeerafdiERPD, Yrandst. 1t
where the information dots |1 to |16 are arrange

is preferablenthaethe kestdat © iathifieé fiwem tier infifrmiatien dbl bk absut02(b% of
nmm and 3 bitsx 16=48 bits are expressed in 2 mMmmx2 nm
the grid distatcelih oo oberorsbos ksopatiom gf thedefssande gtid point dots 4 and
information contents and free frominfluence of the
the igforastidnrdoss Frat i on contents can be further provided.
Fig. 4(b) shows the sub bl ocks. The sub bl ocks [,
12, Al‘é‘Staﬁ??d bpw]een[thss ipfgrmatjon é‘ﬁbl 3 a}l thegviriyal grig point 5

sm%&g{l? i tedBn ?11"5139’6 3%? B?lﬁ«g??ta% CER ef]sblar%wgb% /gwe%ﬁ % of
an nﬁﬂ@‘"fh?%ﬁ%?‘?%' BERE S R} oty P iR it ShghSen the
1nf0rmag8§ %Pt §'ha fb?g U?‘ﬁ{él %r?@ ﬁrt 58 SIA%IFIS(; ﬁ}%ﬁ l{ﬁé ?nqetfvgf e’ &5tY are

IS prerera

B2 4G o 4 s LT 1
ConvbseRe U tBE Yistdnic8 beRv et IS i AGmBNKBHRILE 3 lafd Wi ﬁﬁuﬁlhﬁ"ld point 5 is
infornmati on dots 3 and the data defined by th

larget Ml AR intRvA OttSis i ®ultdioS Ricay@se ithnt tthe nﬁi@hﬁhﬁtfn Bbt $ has a
and shows anot her enbodi nent. Furthernore, if two

directiyipest fect@cdentesingiar@ind widcigobatjacehovitturagidpdntssom

the wvirtual grid point 5 surrounded by the reference

gr i kbr poiamplei ek shdwarie Iigepanethefintered dietween the adjacent grids
where the information dots I; to Ij¢ are arranged clockwise to start at the center of the
block is 0.5 mm, and 3 bitsx16=-48 bits are expressed in 2 mmx2 mm.

| In each block, sub blocks having independent information contents and free

_from influence of the other information contents can be further provided. Fig. 4(b)
shows the sub blocks. The sub blocks [I;, I, I3, and 14], [Is, Is, 17, and Ig], {Io, Ijo, Lit,
and Ij2], and [Ijs, Lis, Lis, and Iis] each constituted by four information dots 3 are
designed so as to load independent data (3 bitsx4=12 bits) to the information dots 3.

By thus providing the sub blocks, error check can be easily conducted for every sub

_ block.
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informati on dot 3 and eight directions are set as each
of the two vectors, the information dot 3 can express
four bits. At this time, it is preferable that the
| ong vector has a Iength about 25 %to 30 % of the
di stance between the adjacent virtual grid points 5
and that the short vector has a length about 15 %to
20 %.thereof. However, a central distance between the
| only inpeelerable thatererior dirgetiansfpmtatianabdirersions)zof; the information
referably |ar than a dianeter of each of these
dots &f%eq“F @Sﬁ@ﬁﬁ'&?rvélﬁ of AP demraes 19 P0fsEEeS surrounded by

f d 4 f
orFigod Ehifs E%%Eal?” o B maond St SR iR e
by *ﬁ%‘égﬁes?ﬁet Rt ppbar ARERY HribBrm; b P oo ARy another

embdfm@RE vector and the infor rratl on dots 3 are expressed
as a plurality of dots, whereby nore information can

be mxepnsRdir KRS tﬁ?@»n@l} Gectd, £8S %IB;: (a:.?de \éﬁ&:t] Qfecfd®Y i53eh the

eight directions of a concentri¢ ci

virtuhNg@ pEiht 9 BuElSlind3d Pythe veteRAcdYrid BEint Qbts 404k $réfAt& fof cach
can express 28 information and 16 information dots in

inforaaeoh docK awbei ghixdifeRG6n24rd et dsRheH oBthe ORo vEEtOrs, theShOWaation
an exanple in which the information dots and the data

dot Hedn axgressyfout bési nAothimtino idst jsreferablelittep [ty bhg vectdrehas a
formof bits. Fig. 6(a) shows that two dots are

lengthrabawtgddds tFi3§.% @% Bie distanvs tiehwicenftbe adjdesns virtual grid poigesd; and
and Fig. 6(c) shows that five dots are arranged. Fig.

that ﬁlesah@%svmu fas catamgthsatsiut tle”dior 2G4t thareof. FHgwererp gogtral
a schematic . diagram of arranging six informatign

distapgs; Retween thezopg aRd SHow SReRE @fgm&rla@rla%deﬁ his pedaraR]y larger

----------- nine information dots, Fig.. 7(c)

.thanggwén%%rr?gr‘?ﬁ‘f}?%ftaf“fgqpﬁn of ar Langl ng 12 infor rrati on
aﬂ@hegﬂ“ﬁ%”bd S ifppition &é é%ﬁ%ﬂﬁ%ﬁaﬂb %’r PR r?nie SFig RRots

- f
o R g R Y ORSR pg
be mBﬂéH&%rwﬂ{ou't %&ﬁd@&tl)&@ t& ﬁfesab estheid z§ &]‘%;H/cé %éﬁ"lﬁlgmlpig KllbSated

not limted to 16 but can be vari ¢hange

to on@*%R0Wk And tRE FP6MABntddtd HArd BGRESLI s @f l@fﬁh@n@ﬂ%ts Qfhereby
necessary information or the resoluti on of

more information can be expressed. For example, in case of a vector having eight

directions of a concentric circle, the information dot 3 surrounded by the four grid dots
4 can express 2° information and 16 information dots in one block can express 2128
information.

Fig. 6 shows an example in which the information dots and the data defined by
the information dots are displayed in the form of bits. Fig. 6(a) shows that two dots
are arranged, Fig. 6(b) shows that four dots are arranged, and Fig. 6(c) shows that five
dots are arranged.

Fig. 7 shows modifications of fhe dot pattern. Fig. 7(a) is a schematic

diagram of arranging six information dots, Fig. 7(b) is a schematic diagram of arranging "
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the canera, six (2x3) information dots 3 are arranged
in one block as shown in Fig. 7(a), nine (3x3)
information dots 3 are arranged in one block as shown
in Fig. 7(b), 12 (3x4) information dots 3 are
arranged in one block as shown in Fig. 7(c), and 36
information dots 3 are arranged in one bl ock as shown
. i.n Fig. 7(d). Figs. . 8 to 9 are explanatory views .
mneéﬁf&ml%fgoq 4, Fig a5 § agrRsmRatiestiagsam od arranging 4 d dnlprnatiag dots,

and BT ER sy s PRB D BB s ifamatenoh t ne.

bl ' | Vi int.o C1 t 30 [ . Fig. 9

0 Fk# gt oAPLPER %, b bl of o it 1
(o gt 08Pl BT B BRI

arrm}%ﬁ%@%né: BlotR 3PN {h%ed @ Mﬁg dod Be ORidify dRhopat téﬁ(;ﬁ‘trég(jﬂﬂple,

e regions shown in Fig. are registered’in

accofdilg td ﬂﬁﬂﬁ&%’ﬁt\ﬁﬂb WE af al@diht Of hetedsts] mFfGhREoh Br @Srekdlution of
C30 Fig. 9(b) shows an instance in which X and Y
- the canera)sixg2e3) iaformatibn dstsGadte arridedes oaé Block @k shidveth Fig. 7(a),
~ Nanely, in Fig. 8, X coordinates, Y coordinates, and
nine &« infokmetion dote 3rapg isdmaed dn bne Block as SfgwiCh Fig. TS, 12 (3x4)
. .and Cl6 to C27, respectively. In this way, in the .
inforembiodidetsnt aretamangedandone Wodk ali shavasindggwilc), aad 36Heformation
code values can be registered in the dot pattern.
dots g g#¢ Heesd & ong bjoclogsshowmdnd’ig 7€) or mat i n whi ch
coglg,di nat e i ndexes as wel | a%Q the X and Y coordi nates
ar llg%gﬁ? &9 8rug explualoph Vi e wing e selation aapeng,doiRatigrns,
a _page .n or the Iike of the paper sheet serving
COdeé?B¥$%§QHé@$Eﬁ#T% regi stered and where an 19
id hfjer n er _for Ldentifwi the medi u
o ot o patli T BRRE AR o0 Rl PSR e R A of
the i 3§ BVRILIGAD B8, HRY, S ASpiLh :
© can be sg%ﬁﬁﬁﬁle%ﬂgﬁ%'#ggﬁgﬁg 6@% ggﬁﬁé%g%;%§£gﬁgéggﬁﬁﬂm
respdRfivé Bdgithsaccording to the present invention such as
the format of registering only the code val ues, the
f orng; 9(aPshovaGinSthehh GGintVIRCIC B13Q10Y phies iddthstit@edody %‘éode
coordi nates or the format of registering the X and
valugspaiidliheadods vaRiewebtresponding t6 digy dotpahahé d8EYRRm in the regions

- shown in Fig,. 8 are registered in Cy to Ca9, respectively. A parity is registered in Cag to
Ca.

Fig. 9(b) shows an instance in which X and Y coordinates as well as code
values are registered. Namely, in Fig. 8, X coordinates, Y coordinates, and code values
- are registered in Cy to Cy, Cg to Cys, and C6 to Cyy, respectively.

In this way, in the embodiment, the X and Y coordinates as well as the code
values can be registered in the dot pattern.

Furthermore, Fig. 9(c) shows the format in which coordinate inde_xes as well as
the X and Y coordinates are registered. The coordinate index is a regi(l)n'where:a page

number or the like of the paper sheet serving as the medium is registered and where an -
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<Description of dot patterns GRID2> Basic principle of
dot patterns according to GRID2 will next be described
with reference to Figs. 10 to 14. The GRID2 is an

al gorithm for arranging dots using a difference

met hod. As shown in Fig. 10, grid lines (yl to y7 and
xI to x5) are virtually sets at predeterm ned

4

} |ﬁtervals in Xannglrectlons CrosspQqi nts_bet ween

identifier ‘grr? 8245 ﬂ@gb%r r idetifyipg dhe aleégmg FRelt B Which the X gad Y
& i ment. ur ocks f.our each of which

coor 1§1at§s Pﬁerff’gfﬁtﬁf e(%%te% Iaa}he ed by the four

SR Y
the ;ﬁ‘és%n@fn@@tﬁ d%llc ﬁ)@f%gmgt g@fegﬁg%nm %gg%valu ’%)rmat

I nformati on IS cons Ioc

of re@fstedp the O @sﬁlflésrﬁnﬁ' th& Xt Qﬁt thBSrdlﬂgt&f Mlh PHnbk OF keglsctenng

constituted by a unit of bl ocks 1s only one

the Jex@1PlcBordafatksids vaas thé &dmihat%aﬂdd&es.t hat one
i nformati on bl ock can be constituted by an arbitrary

<Desuriphien obdotipateis GRHDA- corner points constituting a
rectangul ar region of this information block are
as sBrspaiprascipleo ﬂodpﬁt&n(&dcyd)rding tpSIRMBY vill aexd beSleSgribed with
(circled dots in Fig. 10). The four corner dots are
referprgetot igsolhesd dd Wi hfh GRIB2gisian Pgoniths foreappagingvdity using a
By di scovering the four corner dots coincident with
mﬂkﬁﬁﬁngﬁﬁﬂctlve grid points, the information bl ock can
cogni zed, ver}1 el ess, even if the informati

f h iy Lg. s 31 do véandgHl & x‘lé)n%re v1rtually sets at
Pred%t%‘ﬁﬁr R el i %@a‘ﬁ et Gf a@hé%?snt?%w Font g m g arc
refer%ﬂncg Ak §|Br§ ﬂo%&??n emtb dim n?l tlou{%fg)%kgftg nis CSad g avhlch

esarrem

Bl 6 D S Ay s o
arrangbd {ie&a2h bf %ﬂd@'ﬂﬂ@&l&ﬁ@ ethaCianped 18 |b@&:}f(3 %neﬂ% J-L‘EBEA ged in

same i nformation bl ock. ~ Accordi ngly,

X and Ot Gitectibfs Ald GRUAEHrAatigH bR wlﬁn@iedab;r m@tm rwadk@r(m grids).
region inside or adjacent to the rectangul ar regi on of

The ddfmitiorf tiamiie Mforlatiek bldok Eicgnstitited b3 &ahit Of DsDlocks is only
surrounded by a triangle is the key dot (vector- dot)

one exathpid) end etygabs twithoat saying that one information block can be constituted
by an arbitrary number of blocks. |

Four comer points constituting a rectangular region of this information block
are assumed as corner dots (x1yl, x1y5, x5y1, and x5y5) (circled dots in Fig. 10). The
four corner dots are made to coincide with the grid points, respectively.

By discovering the four corner dots coincident with the respective grid points,
the information block can be recognized. Nevertheless, even if the information block
can be recognized, a direction of the information block cannot be recognized only with

the comer dots. If the direction of the information block cannot be recognized, the

- following problem occurs, for example. If the same information block is rotated by 90;
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dot) is arranged at a first grid point vertical to a

m dpoint of the grid line constituting a upper side

of the information block. In the same way, the | ower

key dot of the information block is arranged at a

first grid point (x4y3) vertical to a midpoint of the”

grid line constituting a | ower side of the information
In the enbodi nent, an inter-grid distance is

-90 %t 35 Slegross ang, scppride énafemle onghganformatien block completely
diffep O TR oftdod ined gk 62 ?‘@nfv s Shife mpRRton AGHE T

ot Ré@@lﬁéf}lﬁ@%m? S i) e Mgk O5riq bbinls ¥ BbbiReular
regldnrmﬁﬁg'ﬁt %l(ﬁﬁ‘c hetd #e re%?a‘ﬁrggﬂé rﬂ)f.nthe i -Egﬁmftﬁ)'htﬂhgﬁ C)fIn F% 10,

Inter-gri I stance to IS on y one exanp e a

a dotcaogfgesu%aﬁaaa byF R BNEER i§ ThefkdyAE vect R doBAARhE ke A vector

mmto 5°'mor nore. In the GRID2,” inforndtion
dot) é0drfangé®attd Figsh @eid paiddt SeArhPloya f@dfentSITithd 8Md 1ihe Bbdtituting a
grid point in the x or y direction. A diameter of each
upper rsider Uﬁtlnd)lmfdﬁﬁatl(ﬁl ploek.er mbthe samio tay K33 1owort ley0doS of the
mm or nore and a shift amount of each information dot
inforfrratiom ek igrarcingai atta fisst gridfmimtbixyfyIetertical be aahtipbint 5f the
%to 25 %of the inter-grid distance. Since this
grid Kpg ¢aushimbing e lpwergidoofihe ifampitondierki s not al ways set
to fall within this range, _ generally speaking, if the
shilptthe embediment, ag T &fﬁla‘ilis%c%s sehéo B30 pay t dhgrefore, one

SI.Nn

side PE@ %ﬁbﬁﬁ&kﬁﬁﬁﬁﬁﬁ‘%ﬁﬁ%ﬁedlﬁéﬁ”fﬁaﬁ”ﬁ SisdS ippation
vlook L Al T e i3 iforieeh SEHEe ARGy g SPPefor 1f two
bits JHR oﬂl‘l f]t4el§% g 4@ Wséc{]f%r %ﬂtgol %%{a @2 hbg in o%rr]lt {» t\fan(bef stér%? therein.

uneven arrang I on

The &kt 6{'&19 695‘@15 ajﬁge %@ bﬁer e%@ offi® d?l%texglgﬁafeaz{ndl iagg)g freely

noire or ore; possi

chané&?m@ﬁ%ﬁ%ke tfbxce)@ﬁﬂ)?@ 'ﬁ%ﬁf'@ 29 f) 3GRmYr hdre. print

Sheet By using such principle of arrangenent, the

i nflartRe G ehSrahtfordHoVaY\be afting0 8@ rmkdl £ id 3k ShiftedNfrom a
the grid lines in the y direction (see Fig. 11). This

grid point avwshet Rak y diredivhf | @ediaindtediof xaue infofrhgtidnl d@sSis preferably
alternately arranged in the y direction or the x

aboutl(.02 et dm 0.05 onasortngore eadl a shidt anoum af tachniaforimbéore byt from the
maki ng it advant ageously possible to sinplify and

grid pajoeisarefembly seilte %Ie abownl Salogtordt Yonefithe inter-gnid distamté. orSince
processi ng device during

this shift amount 1s also an example and is not always set to fall within this range,
generally speaking, if the shift amount is larger than 25 %, the dot pattern tends to _
visually appear as a design.

Namely, since the way in which the information dot is shifted from the grid |

point vertically (in the y direction) alternates with the way in which the information dot

is shifted from the grid point horizontally (in the x direction), uneven arrangement - -

distribution of dots is eliminated and the whole dots do not appear like moiré or design.

It is, therefore, possible to keep the aesthetic appearance of surface of the print sheet.
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recognition. Mreover, if the dot patterns are
deforned by the curvature of the surface of the paper
sheet or the like, the grid lines are often not
accurately linear. However, the grid lines are gently
curved to be approxi mate to lines and it is, *
therefore, relatively easy to discover grld [ines. In
this respect, the a{gorlthn1|s robust over. th

def BY it sudy PripFigles af Aa@BSERet éhepérﬁé?n@ﬁé‘eg‘“én‘ﬂe always
Y 5 SAOELL S0l SS9, BN s oo s
it suﬁi%teérz o“’cﬁ&é gﬁ& 1ml-:sgai ‘tel} %r%%%/éab 8|the > ¥ f.ﬁjr%&? osr tﬁe gid)u%ction

(an oF et
-y
ot 48 P rezﬂga%b?%@aﬂfﬁgﬁ@&ggﬁ% OO o

acceRPfle thadalddMRionnfalor@ih Ordeh ArsaNged bfbc'e"ééufg rRGick OBuring
signifies 1. Referring to Fig. 13, a specif

recogfiti@ngenent state of information dots and a read
algorithmw || be described. In Fig. 13, an
i nf oratve Af thot dotﬂ pantrasd aby defomedCbe thacurbatarelof the surface of
(hereinafter, "information dot (1)") is shifted in +
the pdperesbestan thé fike,rthe ped lintara odien chop ecaurat¢ly 2ipehr. arﬁﬂ:gwever the
_therefore, signifies "1 ". An information dot i@F
grid ](lmsr?é@ genthycusyrst to deappionirhate tolines anddt is, thevefars, refativels asy
n +y direction with respect to a grid point_ (x3
to dl%ﬁ?aer P iBeHr N this g?ﬁPP‘PteEle algorithyys .rﬁwﬁ ﬁﬁ%fl the) de%me@en of
enoted b ircl nunber in Fi s shif
the Sﬁ&aceff Tt bt et S0 ff?%@ﬁé&f‘ %{860130@ Br e Hle brdige ?Bmf jystem.
ref signifies
Cadign L BHRR pF ofner i %fqrwar% b B, £ pol +
denoteg r?b%q&l g@ﬂlt a.h@fs%ﬂgg i glgn(gg (%d%?gﬁnea?iomﬁo nC:,I]{ 1% %g.lmed
that @@ﬁﬁﬁﬁﬂ&tuﬁh&’#’a aﬂg‘%: % r?é(:firec‘u@fl %1[1?1%:'3%’&%‘( gdi{h% (é'gd) :pl&ﬂ?t signifies

(17) have val ues

0 an({ BhRe itfbhmsdion dok "aﬁ)anged in +y direction signifies 1.

Referring to Fig. 13, a specific arrangement state of information dots and a read
algorithm will be described.

In Fig. 13, an information dot denoted by encircled number 1 (hereinafter,
“information dot (1)) is shifted in + direction with respect to a grid point (x2y1) and,

‘61)5

therefore, Signiﬁes An information dot (2) (denoted by encircled number 2 in Fig.
13) is shifted in +y direction with respect to a grld point (x3y1) and, therefore, signifies
“1”.  An information dot (3) {(denoted by encircled number 3 in Fig. 13) is shifted in =
direction with respect to a grid point (x4yl) and, therefore, signifies “0”. An
information dot (4) (denoted by encircled number 4 in Fig. 13) signifies “0” and an
information dot (5) (denoted by encircled number 5 in Fig. 13) signifies “0”

In case of the dot patterns shown in Fig. 13, information dots (1) to (17) have

the following values.
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(6)=1 (7)=0 (8)=1 (9)=0 (10)=1 (11)=1 (12)=0
(13)=0 (14)=0 (15)=0 (16)=1 (17)=1 1In the

enbodi nent, the values of the information bits are
cal cul ated al so using an information acquisition

al gorithm based on the difference nethod to be
described later. Alternatively, the information dots
caw&gg output as information bits w thout processing
theftP=} n anot her alternative, a true value may be
caléﬁLgted for each of the information bits by
cal¥dlating a value in a security table to be

des p;@ed |ater. Referring to Fig. 13, an information
acquisition nethod using the difference nethod based
on G&g)dot patterns according to the enbodi ment wl|l
next “be described. In the description of the
enbggigrent, a parent hesi zed nunber nmeans a number
surrounded by a circle (an encircled nunber) in Fig.
13 (@pell a bracketed nunber nmeans a nunber surrounded
by a box in Fig. 13. 23 In the enbodi nent, val ues of
14 @)t in the information bl ocks are expressed by

di fferences from adjacent information dots,
res@@eck i vely. For exanple, a first bit is obtained by
calculating the difference between the informtion dot
(1)O¥fH the information dot (5) located to be away
fromthe information dot (1) by +1 grid in x

di rd8lon. Nanely, [1]=(5)-(1). In this case, the
infaiﬁﬁtion dot (5) signifies "0" and

(12)=0
(13)=0
(14)=0
(15)=0
(16)=1
(17)=1

In the embodiment, the values of the information bits are calculated also using

an information acquisition algorithm based on the difference method to be described

Alternatively, the information dots can be output as information bits without

processing them. In another alternative, a true value may be calculated for each of the

information bits by calculating a value in a security table to be described later.

Referring to Fig. 13, an information acquisition method using the difference

method based on the dot patterns according to the embodiment will next be described.

In the description of the embodiment, a parenthesized number means a number

surrounded by a circle (an encircled number) in Fig. 13 and a bracketed number means a

number surrounded by a box in Fig. 13.
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the information dot (1) signifies "1", so that the

first bit [1] signifies 0-1, that is, "1". Likew se,

a second bit [2] is expressed as [2]=(6)-(2) and a

third bit [3] is expressed as [3]=(7)-(3). In the

following difference fornula, a value is assuned to be

an absolute value. [1]=(5)-(1)=0-1=1

[2] =(6)-(2)=1-1=0 [3]=(7)-(3)=0-0=0 Next, a fourth

bi t I &k eimbodimant.vathes pf ¢4 bisiinathie srfotrhasion Hldaks @rwexpressed by

__between the information dot (8) right under the vector

diffegences depm Bdiapert gpfoampen dots. (Spectinelor dphgkamples pdirst bit is

ol T e 12 S, e sty s o
g R N A T (i
ol Rl b 0 e CAA
the infylop SpY PO gRes Rl v e B AL O 1™
L R P P b b P R PRI Jyopprossed
[3]1=Emag).by one grid in +x direction and one grid by -y

‘direction, respectively. By doing so, the seventh bit

[ 7] Int the tthibowing ditfdverice [fOimular Vducialastiinaddad bbyin tb@lute value.
foll owi ng equations, respectively. 24

[ 7] HQ+&S)(BP=B=11=1 [8]=(13)-(9)=0-0=0
[9]=(14)-(10)=0-1=12 A tenth bit [10] to a twelfth bit
[ 12]2]atte-(db5tlaled by cal cul ating differences fromthe
informati on dots | ocated to be away by 1 grid in +Xx
di r EIE(n3 9% pr essed by
Next, a fourth bit [4] is obtained by calculating the difference between the
information dot (8) right under the vector dot and the information dot (5). Accordingly,
the fourth bit [4] to a sixth bit [6] are obtained by calculating differences from the
information dots located to be away by one grid in +x direction and one grid in +y
direction, respectively.
By doing so, the fourth bit [4] to the sixth bit [6] can be calculated by the
following equations, respectively.
[4]=(8)-(5)=1-0=1
[51=(9)-(6)=0-1=1
[6]=(10)<(7)=1-0=1
Furthermore, a seventh bit [7] to a ninth bit {9] are obtained by calculating
differences from the information bits located to be away by one grid in +x direction and
one grid by —y direction, respectively.
| By doing so, the seventh bit [7] to the ninth bit [9] can be calculated by the

following equations, respectively,
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the follow ng equations, respectively.
[10] =(15)-(12)=0-0=0 [11]=(16)-(13)=1-0=1
[12] =(17)-(14)=1-0=1 Finally, a thirteenth bit [13]
and a fourteenth bit [14] are obtained by cal cul ating
di fferences between the information dot (8) and the
information dots located to be away fromthe
i nformation dot (8) by +1 grid and -1 grid in X
di r ggE(I-(80-1=-axpressed by the fol |l owi ng equati ons,
“respectively. [13]=(8)-(4)=1-0=1 [14]=(11)-(8)=1-1=0
Whi [=(13e-($)=0dt=0bit [ 1 ] to the fourteenth bit [ 14]
may be used as read data, that is, as true values, the
secBlF){tDFe-1cdr r esponding to the 14 bits may be
provi ded to uarantee security and the true val ues
may Aptentinbisil h(%dtow tyefthhik ol N edpe ,ghpaawgt Iy galculating differences
corresponding to the 14 bits, and ki ng,.addi ti on,
fromy fhedniGRERn Giis Bicaie &0 bs RWag Y Hatceny X (kPP A SXRRFISF bY
spect to.the rea ata, respectively. In this case,
the%ﬁ?gﬁgﬂﬁ&?wsfeé%%gﬁgytal culated by Tn=[n]+Kn (n: 1 to

14, Ll-,@i:g‘%;'tjﬁ}ﬁd‘%lzbje' [n]: read value, and Kn: key
ter). e

par security table storing therein such

keyrparageians; gap be registered in a ROMincluded in
the{og-ttﬁﬁmerl%p %agi gg devi ce. For exanple, the foll ow ng

OIS e L e Sy (g e

Finally, a thirteenth bit [13] and a fourteenth bit [14] are obtained by
-calculating differences between the information dot (8) and the information dots located
to be away from the information dot (8) by +1 grid and -1 grid in x direction and

expressed by the following equations, respectively.

[13]=(8)-(4)=1-0=1
[141=(11)-(8)=1-1=0
While the first bit [1] to the fourteenth bit [14] may be used as read data, that is,
- as frue values, the security table corresponding to the 14 bits may be provided to
- guarantee security and the true values may be obtained by defining key parameters
corresponding to the 14 bits and making addition, multiplication or the like of the key
parameters with respect to the read data, respectively.

In this case, a true value T can be calculated by Tn=[n]+Kn (n: 1 to 14, Tn: true

value, [n]: read value, and Kn: key parameter). The security table storing therein such

- key parameters can be registered in a ROM included in the optical reading device.

For example, the following key parameters are set in the security table.
K;=0
Ky=0
Ks=1
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K9=1 Kio=O KI =0 K12=0 K13=1 Kl14=1 In this
case, true values Ti to T14 can be cal cul ated as
foll ows, respectively. T,=[ 1 ]+K, =1+C=1
T2=[ 2] +K2=0+0=0 T3=[ 3] +K3=0+1=1 T4=[4] +K4=1+0=1
T5=[ 5] +K5=1+1=0 T6=[ 6] +K6=1+1=0 T7=[7] +K7=1+0=1
T8=[ 8] +K8=0+1=1 T9=[ 9] +K9=1+1=0 TI o=[ 10] +K10=0+0=0
T11=[ 11] +Kn=1+0=1 T12=[12] +K12=1+0=1
T13E}43B] +K13=1+1=0 T14=[ 14] +K14=0+1=1 Fig. 14 shows
t he correspondence anong the information bits, the
seckst¥ky 26 table, and the true val ues descri bed
above. The instance of obtaining the information bits
froksthe infornation dots and obtai ning the true
valg§§ while referring to the security table has been
~ deskThed. Conversely, if dot patterns are generated
frog%Lgue val ues, an n-th bit value [n] can be
cal Ctl'ated by [n] =Tn-Kn.
|

Ko=
Ki=0
K;i=0
Ki»=0
Kis=1
Kis=1

In this case, true values T1 to T14 can be calculated as follows, respectively.
T=[11+K,=1+0=1
To=[2]+K3=0+0=0
T3=[3]+K;=0+1=1
T4=[4]+K4=1+0=1
Ts=[5]+Ks=1+1=0
Te=[6]+Ks=1+1=0
T7=[7]+K=1+0=1
Ts=[8]+Ks=0+1=1
To=[9]+Ko=1+1=0
T10=[10]+Ko=0+0=0
Ty=[11]+Kq=1+0=1
T={12]+K2=1+0=1
Ti=[13]+K3=1+1=0
T1=[14}+K14=0+1=1

Fig. 14 shows the correspondence among the information bits, the security

26



By way of exanple, if Tl=I, T2=0, and T3=1, the first
bit [1] to the third bit [3] can be calculated by the
foll owi ng equations. [1]=1-0=1 [2]=0-0=0 [3]=1-1=0
The first bit [1] to the third bit [3] are expressed
by the follow ng difference equations, respectively.

[11=(5)- (1) [21=(6)-(2) [3]=(7)-(3) If initia
tablg, 3305 (opy bl et PRt o A f ol Lovs.
1 1] =1 $1z0. .(6 2 2]1=140= . .
() Thdjrataspe ot shiyiniag i, wﬁ N Jas dromp b infampagionjots and
obta{r{i}ltgg gﬁ’t ?rug 8‘)a1l%% \(vﬂ[@ r&% ?kec géc‘?]%@ﬁ t?r%lgn ﬂa@ rﬂe%n lcribed.

S can pe arrange

Con{/& 41§ GF 'c‘l¥te]liueﬁterﬁds b%ﬁ%‘?a@& Bde tvgﬁlte%telﬁen 'tlpbft 'v@iue n] can be

ues 0] are arpitrary rando

calcﬁ]g&‘g%wnﬂqn%l) Nanel y, by addi ng the val ues of the
information bits [1] to [3] to the allocated initial

dot By va%v $f0exatiple, iNE MBI TR, @hd tTBe1 dokSirktDit {19 t6 the third bit
arranged on next vy di rection grid 1ines can be

[3] caalbe chlatlattd byitke fdllbeindsquaddnsng t he val ues of the
information bits [4] to 27 [6] to the values of the
dotBlJ¢6P=lo (7), the values of the dots (8) to (10)
can be cal culated. Furthernore, by adding the val ues
of Ee00rPormation bits [7] to [9] to those val ues,
the values of the dots (12) to (14) can be
cal E3l]1=]a't gd. Furthernore, if the val ues of t he

v e B (g ke B, e LGHe Sepepoadapy i AplIGRfpeifference

equa%i%hsﬁ lil'f:spec‘?tlvely.

[1]=(5)-(1)

[2]=(6)-(2)

[31=(7)-G3)

If initial values of (1)=1, (2)=1, and (3)=0 are given, the dots (5} to (7) can be
calculated as follows.
BENCSOVTE IR

(6)=(2)+2]=1+0~1

(7)=(3)+[3]=0+0=0 _

Although not described, values of the dots (8) to (14) can be calculated
similarly and the dots can be arranged based on the values, respectively.

It is to be noted that the initial values of the dots (1} to (3) are arbitrary random
numbers (0 or 1).

Namely, by adding the values of the information bits [1] to [3] to the allocated
initial dots (1) to (3), the values of the dots (5) to (7) arranged on next y direction grid

lines can be calculated. Likewise, by adding the values of the information bits [4] to
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The val ues of the dots (4) and (11) can be cal cul ated

by subtracting the information bit [13] fromthe

cal cul ated dot (8) and adding the information bit [14]

to the dot (8), respectively. In this way, according

to the enbodi mrent, the arrangenent of dots on a grid

line yn are deci ded based on the arrangenent of dots
deci si ons

on a grid line y(n-1) and the
[6] tg m@%‘@qsegﬂﬂ;p ﬁkgf)é%tt‘é &), {hﬁé{@%? o@@:@,d&{sn(é) Fh@ 0) can be calculated.
o g e 18 u?%%ﬁtheapé%f‘i’%@%ﬁﬁf’fé% it e Falues, the
valuQ gﬁl}e ggtgqg%)gtoa@é?%%ﬁe g% gﬁag% OfoF thhe grf:,a%etﬂﬁ valurf]:s of the
1nf0ml()§iqg%p{elbg Eﬁ;qﬂ@ S@é&r Jﬂgsy %"ﬁﬁésoﬂ‘lse valu s of the dots (15) to

i nput's pertorme berson conput

(TDQMnB@Hﬁb&Qthe scanner (SCN) to read the dot patterns
printed on one surface of the paper keyboard serving

as Thé&aNREi dMheSauts 8L a8l (GINE chk BeUsdlculdibll SoyPaRRFacting the
keyboard has a book formw th one nmmjor side closed.

inforfndaiieai tlgn] 18] fonk ebabduthték eyt @GP and 2.d@inp nhe thformaadalbit [14] to
page surface of the book. Specifically, as shown in
the deit ¢8), deSpectivpllyur al i ty of rectangul ar i nage regi ons
which imtate a keytop of the personal conputer and in
whi bhthiapanessoriing tibdieyembgidimendt éxesar(dmgﬂmg@trﬂséotm pn a grid
al phabetical letters (e.g., "a in hiragana”, "i
line pypyazg alesided based om ik amanzcatenivef dotscom&i 514 fHge dd(n"é) and the
plurality of Ietters or ch racte (e.g., "SEND' and
decqu@smje é‘f‘%‘e’btllq Ily; espeats =p% é{e%ecu{%@ &gger%qnt of the entire
£ n%er%ygt keys corresponding to the respectlve letters
inforqatiopglows. characters (in the rectangul ar image region
(Paeo]f omd etter or character) are registered as dot
PELtPeriis’i n each of the rectangul ar i mage regi ons. The

ALY A S BRI st

theﬁ%géﬁﬁ&y&ﬁﬁmpn a keytop of an actual hardware
keyboard, respectively.

Fig. 15 is an explanatory diagram showing the paper keyboard performing
various inputs/operations performed by the personal computer by causing the scanner
. {SCN) to read the dot patterns printed on one surface of the paper keyboard serving as
the medium (surface of the medium). This paper keyboard has a book form with one
major side closed. A design of a keyboard (keytop) is printed on each page surface of
the book.

Specifically, as shown in Fig. 16, a plurality of rectangular image regions
which imitate a keytop of the personal computer and in which Japanese syllabary

kbl B A5

characters (hiraganas) or alphabetical letters (e.g., “a in hiragana”, “i in hiragana”, “A”,
and “B”) or words consisting of a plurality of letters or characters (e.g., “SEND” and
- “YES”) are printed is provided.

Code values of interrupt keys corresponding to the respective letters or
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Nanely, if the scanner (SCN) reads the dot pattern of

the rectangul ar image region in which the

al phabetical letter "A" is printed, the code val ue of

the interrupt key generated when a key "A" on the

har dwar e keyboard is depressed is input to the

‘personal conputer (information processing device). As

a function that the hardware keyboard does not )
charagiens {Hethe wegtengulag dmaga rogifneldr ong dettep of charagigrypreriogivierad as

LYo, "LONG TI ME NO SEE, d "THANK YQU' ' d
dot padiepmsdp &ﬁﬂlﬁ%’“f? r%@gugé gpag%egwaS-c bl sraeralist o Hgduggrupt
eyl b IR SP0E SRR e B RALS: Gt on
kcytﬁ?f%}%@'?% Q@h%?éf%rbﬁérrd' &géecﬁg%ﬁ]ype printed as the dot

€ code val ue ocated to the keytop
as . . : | , .
oy BRI R APCASAhL O ey (R bl s

regicH e WIEN BRADFHALBSAF RAELACA ®ls (riRel, (hd UG RRIEQT thd RYerRBt key
hel d, in advance, in an index table to be descri bed

genck@b® fwhtint & kegfoCeos ahé Qafdviare 1@&4bodrd ikid@prekéed is input to the
rectangul ar 1 mage regions in which such words as "VI EW
persdifaBSbmpiiteanfinlforbitidn groddiking daviecori nted are printed. A
code val ue of a startup command of a browser program
i s psimnfundtipm thayghé dwrrbyare dspbwiné rdeas nat codialey atards efch as
a startup command of a mailer programis printed in
greetings, e+ NG MRBEE YOUTs, L kﬁmaf@ FarpgdnerilANK
i,s in the order of the Japanese syl | abar or in
YOUSj preapraited 25 reptangularismpes diegions angd spde djatneasiringy efeharacter

sringorFaoBng e fis O Een B TatE LReyBORtte rgors.
“ﬂffi . é@ in the Les ctive, rectangul ar 'nagg§re io.s 1
18n?1€h Ansted SO BAY P PRI oo (- ot BlFRO ST Hisp e values
aoc§h 8Bl ks 5 HE AT HE SR 5l FALE TGS RSprmines
g} BPAP kO TPAA U] 848 Ohrcba gl oS

may BEYRRENA all vidl, @rant ia8eX M THIBYE BescMBeL Rtz FefRREL 10 Fig.
pl'ace of nouse or tablet input. As for whether the

.24, code value or the coordinate value is to be used, a
rectangul ar image region in which characters
In Fig. 16, rectangular image regions in which such words as “VIEW

WEBSITE” and “SEND E-MAIL” are printed are printed. A code value of a startup
command of a browser program is printed in the former case whereas a code value of a
startup command of a mailer program is printed in the latter case.

In Fig. 16, the keyboard arrangement is in the order of the Japanese syllabary
or in alphabetical order. However, the keyboard arrangement is not limited to the

-arrangement shown in Fig. 16 but may be identical to a JIS arrangement keyboard.

In Fig. 16, in the respective rectangular image regions on the paper keyboard,

the above-stated coordinate values as well as the code values are registered as dot

patterns.
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" CODE/ COORDI NATE SW TCH' are di spl ayed may be provi ded
on the paper keyboard, a code value for sw tching
over between the use of the code value and the use of
the coordinate value nay be printed as a dot pattern
in this region so that the input can be sw tched over
between the input of the code value and the input of
the_coordinate value whenever this rectangul ar im

eqliniegdeamdhe sbices dhe pweiebowdars ﬁhw&uum) is

tob%Emt coop el Flaen G& WRad PR of Keioers a”erﬂ% ate

e e SR A R e
the bé@?ﬁaﬂe vﬁ@?ﬁ%?qdkﬁ L{ﬁ@d asg r@&?ﬂ%ﬁﬂr%ﬁﬁge'r@eo%hpahfcﬂechqpécters

rectangu

“C@E)Eb@l@yﬁuﬂ‘ B Wﬂ*@ﬁhl {1}6 Qfsﬁg%de Sireh &%grf)ﬂo%eﬁt Bf the paper

scanner 1Is tapped on rectan

keyHoREH, @Rbhde V4laé fdr%wﬁcﬁm@'oﬁ’eﬂﬂéiw@én B @S 6RRB RO Palue and the use
repeatedly noved vertically so as to continuously

of tirogoddihate Walub rafydbés piintedtag of dodpattid is Uhikaegionfso ttht the input
medi um or an instance in which the scanner is

can babyiedieé dverdetwenirtat aipuopethatcodnyalvdiadd ths ingubef theanorlinate
is caused to rub the keytop image either

valug pihignevet thimteciangulat inzagsvegisr isscanrted. scanner can be
turned into a state simlar to a state of depressing
a sMomovrawhe n:Otiﬁ é/alms dviinted kreylaﬁaa@c@nggaéemfag@ ar:glyns jap dot
t he scanner i mages a | owercase "a"

pattefny ¢an by u%ﬁ}ﬁieas ?qsl@e‘fa}‘{?ﬁthapfw aceaffeé@ﬁ@?f‘em@ ﬁr@ntth%t of the code

ut to,the personal conputer, and then

' Val“?%%epg’&‘gﬂﬁgfl a(r%‘é;é) Prgc‘?%ﬁeﬁ then the central
et B8 SR B sordinbis e Gl i e nap BT Rhab ep e n
whidBARE S0P Eatgﬁn? iR HAFA” ¢ eﬁ:?eg\léﬁfa&' %mBEeerég[be ct%ﬁ{émi?oqsg'r %@h l\%ﬁthin

correspon to the rcase

pred&@ﬂﬁm\é&‘ hitfe B SBRRY wiff?ge& &n Eﬂ%e‘Auﬂ@%ﬁ b mﬁge r@éign) that is,

feeds the resultant rrupt code ue to

a tipP@fll b€ MHel RAnMY QY rHBaRUBNRTe® vwcglhp &@9@&@ %nuﬁQ)usly contact
Moreover, if the tapping operation’is perforned, ift

| withmBy sherslefoat 8 suffate 6B nicdRh B0 REf@ts Bwhith the scanner is
performed by reading the dot pattern only the first

. subj¢dtetietoan serathl ppedate cthatnig, thel sganmer éncdused® aib the gleytop image
_ recogni zed by the CMOS sensor of the scanner (SCN).
citheBderi gitedingliy lor sransspichyy tixpsvaanéroran tehtermedrintoad state similar to a
processing unit (CPU) of the
state of depressing a Shift Key on the hardware keyboard.

cC_ 9%

Specifically, if the scanner (SCN) images a lowercase “a”, the code value of the
| interrupt key corresponding to the letter “A” is input to the personal computer, and then
the scanner (SCN) is tapped, then ﬂle central processing unit {CPU) of the personal
computer detects a change in the image picked up by the scanner based on a program,

SG 3

converts the interrupt code value corresponding to the lowercase into the interrupt
- code value corresponding to the uppercase “A”, and feeds the resultant interrupt code

value to an application program such as a word processor.
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personal conputer may performthe foll ow ng operation
before feeding the code value to an application
program if the scanner is stopped on one rectangul ar
i mage region for certain tine or longer to read the
dot pattern, the central processing unit (CPU)

determ nes that the letter is the uppercase "A";

the canner..i.s stopped thereon

f
ceover {E theaiapp ‘B’P@é’é’gs‘? éjrfﬁml? (ltwf&r%g@%?ﬁ?ﬁ?t the

tappg at@&iﬂ?ﬁ%ﬁb%ﬁﬁ ?maf‘ép'%)? dul TR BE Baristy aplie e fife and then
detegtél\%dg%}zgllt&@meg b ? c{@fz%ﬁ \62 tlile %Pﬁ%%&%%r Sifle E)cefmner r%CN)

OVer e uppercase

thepLbsipiit seh 4 B &A56h, and cteﬁi?al gﬁgﬁes%ﬁb Ui ?P@F of the

fed to the appl | a i on program an-i nstance as

perséid®compuieh el dehBnEaRé BIRARe \zsgélﬁ@mpb@fe&efeea\ﬁagltﬁe code value
reading the “same code val ue oh the rectangul ar inmage

to anf g@liodtidnt fregRst: af 166 seieedisisiipped oh bBe fdnpala)r imSFe reBion for
which the inclination of the scanner is detected by a

~ certaghadimgre ok longee Wi sdadi thiet danpafern,i thicesiral esow@hsihg ghiit (CPU)
the range of the picked-up inmage. Fig. 31(b) is a

deteniinesy that thy détter 8 thg uppersasgr TAT'; ibibpisoagmepisrdepped thereon for the
Nanmely, the grid tapping operation of the scanner

certaerstme Qrsleiﬂ thei ergtrehprosessingainit (S pledricrsuines ﬂmat th@ lf:mr is the

: ,“mgrtlcall movi ng the scanner, and tappin

lowqiaéﬁ R geis P’F‘Wﬁﬁs@&)‘ﬁmf HeP ) fredsha Fedg valyg EOe%n anphcatlon

in thls exanpl e) on the surface of the nedium Figs.

Progg1ta) and 31(c) are explanatory diagrams show ng the

SR B Al o e

and ﬁi‘é ce u l%xﬁ'grc%%g;&éistgl ods Iz%lﬂ@c%cl?en ﬁ%@@@&t on program
in s&ﬁ%@;nefa)lc@ &¢ bRk 1B Wikien %el %&ﬁfnﬁfe‘:{;ﬁgg@g %é@ W HRIR Jem;ng the

Icon (the keytop 1 mage o letter

samd EbdeNiafuetorpiiR|r6ot Iérriﬁlagé' Eé?&?(tﬁé sdrB@h %Qfaﬁﬁh oflﬂlesscanner)
operation 31 enables the letter input to

or inapich eled inolinploaWane beanher i§weteeh@byoy ellian*g@ﬁﬁ\lﬁﬁandﬁﬂﬁl@utlon of
interrupt code of the uppercase "A" and that of the
intenkitiee oL Hgle il die. rafgegof tR2 pickedrnp épgeanat ory di agram
showing a grid grind operation of the scanner (SCN).

Fig. 31(b) is a diagram explaining this grid tapping operation.

Namely, the grid tapping operation of the scanner (SCN) is placing the scanner
perpendicularly to the map, vertically moving the scanner, and tapping an icon (a keytop
image of the alphabetical letter “A” in this example) on the surface of the medium.

Figs. 31(a) and 31(c) are explanatory diagrams showing the grid scratch
operation of the scanner (SCN).

The grid scratch operation means an operation for moving the scanner on the

‘map so that the scanner rubs the surface of the map a plurality of times. A user (an

operator) performs the grid scratch operation on the icon (the keytop image of the

alphabetical letter “A” in this example) on the surface of the medium. This operation
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The grid grind operation neans an operation for
rotating a rear end of the scanner (an upper end of
the scanner in Fig. 32) while the sanme icon (the
keytop i mage of the al phabetical letter "A" in this
exanpl e) on the surface of the nediumis imaged. To
perforn1grid grind in right direction with respect to

enat} S g Ted oty ton e SRPUESionL OB (o oP SVRICHFY 8V P oP the
imerp b o G b Qﬂ‘” Rt S LZd °
okl B G 08,) Bk LSRRI BBl Bl E%tqtlilﬂﬁf’ﬁﬁ Stpgner

(Scmpglons change with respect to an imaging center, the
central processing unit can recognize that the scanner

OperTRd @fidaFindSHEMidN nlehll a8 dpettBYRIBF Cotaid b, rear end of the

control, conversion of the input letter and the |ik
scanfi@{(ah ﬁppe&reﬁld foffgie: ivinsdtdh Fag. SCRRhE tiepainad icom (thEutejztbp limage
anot her exanple of the operation in which the |ight
of theraiplmhetibal tktet Na” i figexmplklech the soyfatdef the amsddum is imaged.
change is a grid punp operation (not shown). The grid
To peutepmopad agrindninmeight dimactigpe wathi caspéadrtor teesurfugk yof the sheet
pushi ng the scanner forward or backward. Fig. 78 is

(clockiwassy amayvehraapmechty asheeridegring Behthetetonpgriem grid gond in Y left
and an Ie of scanner. The dot pat rns on keytop
| dlreqffﬁaé gqr%lomlﬁgéaaxﬁeﬁge resdde s ngd k'he sans

d| nal directjon of t

dl r ﬁtﬁﬁog{i?ea 1gE8 gﬁgta,ﬁ ral p{ogg:essmg@ggs rec%gfu%ﬁﬁg‘ggt anc{ Jdade of
the 1?1%%“@%%%4‘2 9 Rl Lt ab bl BB et Vil Rapect o
on M e i el ?’5"“%%‘%‘.3‘?% §%fp KOG ol ftes oo
showd® Bige2.1 NREVHIER] SR, SRR KonkSrsicSTURE Op’i‘x% lther Iaﬂd the like

this Case, an angle y between the directi

canwes-ﬁ.hﬂe@wsﬁdhea scdsnéridpblafighl on of the scanner
corresponds to an angle at which the scanner is

I nciurthee anbther ex@apleAfl the opsretikeitt Ahichrigeight MahEiade of the
the angle y is expressed as follows. y=a+(3 Figs. 79

- image@i8@darebyitlag scampereslpinge is agrapwnp apexationghétod®windr The
grid })Eiip |O|pegr2£10§ rlltijeans an operation for repeatedly pushing the scanner forward or
backward.
| Fig. 78 is a diagram explaining the relation between inclination and angle of
the scanner.
The dot patterns on keytop images are printed to be superimposed in the same
.direction as the longitudinal direction of the surface of the sheet. As shown in Fig.
78(a), an angle between the direction of the dot pattern and that of the camera within the
scanner is assumed as .. As shown in Fig. 78(b), an angle between the inclination of

the scanner and the direction of the camera when the user inclines the scanner is

assumed as . In this case, an angle y between the direction of the dot pattern and the
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shade of the inmage picked up by the scanner and the
inclination direction for the scanner operations
stated above. As shown in Fig. 78(b), the inclination
of the scanner (imaging unit) with respect to the
vertical direction of the surface of the nedi um
(keytop inmages) can be recognized by brightness
difference in an imaging field of view of the scanner.
inclipgfiophefithe sernpcorgspaids te ke anglelat mhidhothe dianger isgnclofed with
the scanner corresponds to an angle between the
respect shine kexiRp Uinﬁéesmag\f angla 1 i $Xprigsserias BoHaves. user
|ncI|n?§ the scanner can be obtained by the follow ng
net% First, calibration is carried out. The scanner
| ac end | cu l.ar to he ma LN L.C
ot BT i A OERER g loulaiBap ottt 1S Tghtpand
shadd BRER i gel_ﬁ icfed lé]g §¥ ﬁ%%gﬁ ﬁ?&[ {h%l'fggﬁ%lahgf dir OJEIO% f01I tﬂg scanner

scanner ness 1S assune

operﬁk%'s@ated‘%%@@ i is a val ue of a cell the brightness of
ch i's neasured. For exanple, the brightness of the

24t Rs GRb¥n iR EgNos@Y ¥ BEENaAbh- othh@ delehifer AiRaglhs RAKS With

in the scanner. Due'to this, even if the scanner is

respqet 8¢ €t v@tiba ReLpendl ¢ aiifabe of e MBiunt (&yeR Insa @adfan be
the LEDs and cells at positions away fromthe L

recoghiifdddry brighdsg Hiffeeqre iMhaimagnghyldedvidw af the Bcanﬁer
carried out. Next, brightness is nmeasured if the
scafnelrowsin Figl Bd@).thschihation direckbg of ti&0¢caner corresponds to
brightness of the cells 1 to 48 are neasured if the

an ‘gm@ﬁen ejspamenattl tha nzape e Thaidirectifity igorhidntherger inelines the
brig %ness of a cell i is assumed as BL(i). The

Scamé‘frfc?’é & Abtainsd by follgwing mgthedBLO(i ) is cal cul ated for
cﬁg&e l‘lgﬁcel ls. F rther the foll O\Qﬁ% cgl cul at(lio
cali ’@BL?X’W}E LOC,IF) ) hq gcapper dlg g fo pe perpendicular to
the n'w%i i B ofeé G3u e B PO PE B i P fsiag. Fie
79 sl?dv&oan hﬁ‘f Hegaqq{e%lgn é)lﬁliléj Egagﬁ% ORnt an\iﬁﬁﬁr%ﬁ bg%ﬁtnegsclasna:s}%med as

ance between regron In

BLO@E W?l%h; s A v ?fe[ Iﬂd;(r:él ke fn 6%109'?5 ﬁxeﬁs%?éd orFo?'ggample

g
EDs Is rom at etween the region In

the bhgﬁtneésﬂﬁ’kﬁe"ﬁthgﬁll?s'deﬁﬁfeﬂ mnsta4ie LEDs. Accordingly,
as shown in Fig. 80(b), the scanner is

Two LEDs are disposed in the scanner. Due to this, even if the scanner is
placed to be perpendicular to the map, the cells near the LEDs and cells at positions
away from the LEDs differ in brightness. That is why calibration is carried out.

Next, brightness is measured if the scanner is inclined. As shown in Fig.
80(a), brightness of the cells 1 to 48 are measured if the scanner is inclined in a certain
direction and the brightness of a cell i is assumed as BL(i). The difference between
BI.(i) and BLO() is calculated for each of the cells. Further, the following calculation
is made.

Max(BLO({)-BL(1))

If the scanner is inclined, a region in an opposite direction to the inclination
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inclined at a position opposite in direction fromthe

cell having the maxi mum difference. As a result, the

direction in which the scanner is inclined is decided.

Referring to Figs. 79 to 80, another nethod of

deciding the inclination direction and the angle by

carrying out calibration will next be descri bed.

First, calibration is carried out. The scanner is
diregdloacsdddrk. b8inpe e AdiDsubm@r als® indlined napthe biitegtibm és svidéh the

the cells 1 to 48 shown in Fig. 79 are neasured, and
scantéreis inclinge s distince fetveseh | the regiomds the dppesitBLdiXdc)ion to the
. The scanner is then inclined at 45 degrees and makes a
inclipgtion dirpaiipnnpnd, the bERs isi frthet figmn Akat abatweens thehegipn i the
. _Fig.(go._ln this case, the brightness of the cell i if
inclipgfion diregtipand e LDy o diogprdingly, s shown i Be. $G(k), dhg geagmer is
i 1.is assuned, as BL45&%). he brightneﬁs LAS(i f the
incliped & ‘4 ROSItPR 9PROSHE FLy FEEE!IoRK gy ADS ifs eh%"é%é ég‘F gHgsimum
difff;heecalibration is finished. Next, the brightness of

{A& cells 1 to 48 if the user inclines the scanner are

t4 i . G iy +i d
e Bt pohul e dieetl HUGRheBbadiisiptinet i S TEL
fol kopiiig 48! fqgé.aw Qp_86 HRfifer MRdALEE Eeai%kr{gB}he inclination
i =1, n=1, n(=48) BLQ(T) - BL45(1) ' BLO(1) - BL45(i)
qiredtfencaﬁa $HicPdplc HErfyIng MitTalibABOn WG n¥abeRledribBE (1) -

BL(i) is a maximumvalue, that is, BL(i) is a m ninmm
val Bigst, Bl1i8ratjonBk Qurried loud- 1T scafiBgr is Blldded o be Bedlebdikular to
is a maxi mum value. As stated, the region in the
the mppobriglenelisr &t theoceltsol tthet8dsieed iorFign79 vine ahedstned, and the
scanner is inclined is the darkest. Due to this, the
brigldpese of the agllriecassomed as Bhe(1).34 cell i in this case
corresponds to the direction in which the scanner is

i ncTheepnnerrig thevelngbines att4Pedegnefiscandtmolies @hrevolation fivet pen
tip S o WHE @ SO i EE: OB this case, the brightness of the cell i if the
scanner is located at the position of the cell i is assumed as BL45(i). The brightness

| BL45(i) of the cells 1 to 48 are measured. Through these operations, the calibration is
- finished. .
Next, the brightness of the cells 1 to 48 if the user inclines the scanner are

measured and the brightness of the cell i is assumed as BL(i), wherei=1andn (= 48)..

Furthermore, the following calculation is made.

axw,i =] n=1n(=48)
BLO() — BL45(i)
BL0(i) - BL45(i) is constant. Due to this, when the value of BLO(i) - BL(i) is

a maximum value, that is, BL(i) is a minimum value,

BLO({)— BL(D)

: _i=1n=1n(=48)
BLO() — BL45(i)

is a maximum value. As stated, the region in the opposite direction to the direction in

which the scanner is inclined is the darkest. Due to this, the opposite direction to the
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BLO(T) - BL45(i) ' It is assunmed in the above equation
that the angle 6 is linear with respect to the
brightness. Strictly, however, the accuracy can be
further inproved by approximating the angle A as
follows by trigononmetric function or the |ike. By
doing so, the angle is expressed as follows. 1 COS-1
BLQ(i)-BL(i) B = 2 BLQ(i)-BL45(i) Fig. 82 shows a
cell mmtthisdassf comessands tgthe [derectivel inndtitlothediammet isonclinsilng
the Fourier function. As shown in Fig. 81, the eight
cel Furtharmere, therpagleedt wdiich the sginaewis dealingd isexpeassddmy follows.
poi nts angrghephhi ght ness of the cells are measured,

%ﬁFmW TAasordal=4unct | [ d
;glslﬁows. e{J R 1_/62) J!z-’la(ﬁ-(gf)l}orlllalrrél ;?(ptrinsjsﬁnkﬁzvms
o e B ERE LR ot TSRS PARAL S B o he
g, Sl A Bl 150 8 SR  rShmann
e 0% K03 ARBlGL, FEREhpr MIBLY )bk gl

exprdssdd hdfdBgsequation, n=2m (where n indicates the
nunber of measuring §)oi nts). In the enbodi nent, the

ei gpt Inpasuftdy-Bents are set and, therefore, n=8.
Accor & ngl\BLOBY BEétd) ni ng four sinusoidal function

formul as, Fourier series al to a4 and RlL to 14 are
cal Figl 82 sibwsThcthodd gfitneessinBlifie IncHhatidhadireatdbussihg i@ Fourier
the analysis 35 center is expressed by the sumof the
funcfieour si nusoi dal functions.
As shown in Fig. 81, the eight cells, i.e., the cells 1 to 8 are set as measuring
points and the brightness of the cells are measured, respectively.
A sinusoidal function is expressed as follows.
aj {sin(1/2)j-1(6-Bj)}
Namely, two unknowns are present.
Accordingly, if n measuring points are present, n discrete points are present.
‘Due to this, a sum of /2 sinusoidal functions is calculated and the sum corresponds to

the brightness BL(i) at a radius from an analysis center. Namely, the BL(i) is

. expressed as follows.

]

2 1 J-l
BL() =) a; {sin(ij -8 ,-)}
j=l

In the equation, n=2m (where n indicates the number of measuring points).

In the embodiment, the eight measuring points are set and, therefore, n=8.
Accordingly, by combining four sinusoidal function formulas, Fourier series ol to a4

and Bl to P4 are calculated. The brightness BL(i) at the radius from the analysis
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As can be understood fromthe fornula and equati ons,

the angle 0 at which the BL(i) is the m ninmumval ue

corresponds to the darkest position and the direction

180- degree opposite is the direction in which the

scanner is inclined. Fig. 83 shows a nethod of

nmeasuring the inclination direction by solving an

n-th degree equation. A graph of Fig. 83 shows an n-th
centeldgegsredsod by tinsun 6f thé €oud-stussiagrfaactfoaBcti on  is used,

the brightness BL(i) at the radius fromthe anal ysis

cenAeran be endurgsskftomsthe falubmand equations, the angle 6 at which the

BL(i)=a1(0-0lI)a2(0-(32).... aj(0-(3j), where j=n/2,
BL(ip=igrthagnigiown valuFicgresponds itndle tdhkestupdsétiorofind the direction

measuring points is eight in the enbodinment, it is
180-fegres appogite i thedispsiioajig Mhidhgheseagner is miskineduat i on

i nclud unk of aj and (3j, so that four
equl%kg gﬁs?}i%% ags?f{;%(gm ? alf‘@ﬁfrmgqths|mﬁlslaaan sirgetiom by golving an
ﬂl& aﬁglng so, the angle O at which the BL(i) is
n- ﬁ%e?ﬁa th val ue is obtained. The position at the

1500 Bt RS bR L o 0 Ll oo
is th L}ﬂ:e éﬂ’tﬁ“é‘sgl Qt M&I 8%3 0 Ctﬁ@ na%%l))ﬁgg eqll?éé Zlgeé;{gregg:d as

e measur enent - met s own I n
followRe inclination of the scanner with respect to a
plunb Iine of the keytop inmages cannot be neasured.

TheREfip+l (618 )- QLQ(UJBZ‘) ngjbip), web@jd:nm hh2mhe

nmeasur enent net hod shown in Fig 79 to 80, the

speAs fshewarig|Kgagl,Wingah tHefhﬁJrﬁlﬂ‘ﬁa ru'femeaﬁnng Gointeds et e the

nmeasur ed. FurthernDre, as described with reference to
cmbddigrent7 81 is hetdseargdab rbinecipht colutidrs. Cuef apatiod indledes two

medi um are read using the scanner, the inclination of
unknowas of atiaed Bivi sorthatr fespequations atvssobierdftaobtant of He afeatidipd to

I's recogni zed by the difference in Ilght and shade of
B4. the inage pi cked up by the scanner. i s thereby

pos le to erfO{mGUI Bﬁeatlon nthe scre

d

Y PiRg seotheraelent pf Which dhe Breiddy g aliedin fbiained.
The g%i@aﬁ s a: URoali! Beti i Bascithy DS rempsic
to thé 8ﬁg%n%%?het ar}legle é %qhe direction in which the scanner is inclined.
| With the measurement methods shown in Figs. 82 and 83, the inclination of the
scanner with respect to a plumb line of the keytop images cannot be measured.
Therefore, by combining the method with the measurement method shown in Figs. 79 to
80, the specific angle at which the scanner is inclined can be measured.

Furthermore, as described with reference to Fig. 78, if the dot patterns on the
surface of the medium are read using the scanner, the inclination of the scanner with
- respect to the surface of the medium is recognized by the difference in light and shade
of the image picked up by the scanner. It is thereby possible to perform GUI operation
on the screen according to the inclination direction of the scanner with respect to the

surface of the medium.
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and shade of the inmage picked up by the scanner and
the |ight and shade regi ons nove to an opposite side
to the inmaging center, the central processing unit
(CPU) can determne that the scanner is inclined with
respect to the surface of the nmedium On the other
hand, if the |light and shade of the picked-up imge
change to rotate about the inmaging center, the
cenfis shown ot Egs i78gifithe cent@Ppyocdssting wiin €SP hatcogiees the light
scanner operates the grid grind operation (see Fig.

and gpyde of the immge pigked e by Ghscanner enhide light endshside keglonggmove
i mge repeatedly change in forward or backward.

to ag; QRIEPiG idR; ton thee UpmInE (csnichethe neegiraly PrsgssERg upHe(CPU) can

oL B PSSR e SRR
oo RGP Bl 5 B
oGRS kg LRI 15 PCEEA T RE B

scanferdPRl 8 (Ré gﬁcﬁ‘%ﬁ@’bp&%&@{s'b@ﬁ%é%b,t he screen include

nouse operations such as scréen ‘scrolling, cursor

ND VR, if 4B lighebh@RhRfe @NthleCRBkdALug ﬁﬁﬁ%”‘e ﬂ:?_eatbéﬂ? change in
screen, drag and drop operation, nenu selection, and

forwaitesrdiacloward alircp@bi viith Gepiatt tafhe intkpilg @%dr! the Rewfal rocessing
| etter, a character or the like. (Paper controller)

unit Fetpsmik8 thet 3 aperatiomdbanspeakgliaiposiigg ahpagenner forward or
control |l er as one enbodi nent of the present

backimayd (gribpumpopstatian) inpefgmeds, Folbommgosich gr scanner operation,
instructions to a browser program(e.g., _ |nternet

GUI pppragipe sugh assmeveraers )of gf curgor dispbved oprilw displaysprepp or screen

ccessing the Internet are printed on a surface of
Scroﬁﬁérfﬁ%(ﬁ’érpe FR#b| | er (surface of the nmedium), i.e.,

n
r ogriie AZoeRlsanof A QT SRERBnn oghbrereeio g aipuse
*USER ((OPERATOR) REG STRATI ON' | t .
operyi Rt ooR 5T CHroTE WO BURARIT: SSoia R ahar irgns on

3 O . . . WS
N T S
inpu bR AYorda¥kGea cl?a&‘ad:té}%rrtl&’&{ﬂ'té?n to 37 open or close

the registration/edit pane and an instruction to
(PapétedogirglIdRL of the

Figs. 18 to 30 are diagrams explaining a pai)er controller as one embodiment of
the present invention.

As shown in Fig. 18, commands for instructions to a browser program {c.g.,
Internet Explorer (trade name) of Microsoft Corporation) for accessing the Internet are
printed on a surface of the paper controller (surface of the medium), i.e., on the surface
of a paper medium or the like as icon regions. As shown in Fig. 18, icon regions
meaning an “USER (OPERATOR) REGISTRATION” instruction, an instruction of a
cursor movement during web browsing, a URL copy/link instruction, an instruction for

operation of a registration/edit panel displayed on a display device, an instruction to
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regi stration/edit panel and links to the

regi stration/edit panel are printed on the paper

controller. Dot patterns neaning instruction codes are

printed in the icon regions, respectively. For

exanple, in a "UP A(upward triangle)" region in a

scroll icon region of the web browsing, an interrupt

code for noving up a screen displayed by the browser
operpooglae the tegBirati@ratit phiel aatdMNnéfroeiavar delete URL of the

triangle)” region, an interrupt code for noving down
registhton/edié andli aydl links do e rdpgstiationséit panelgrrapringed on the paper

regi stered. Fig. 19 shows the paper controller for
contradigr. s tRqti pajteuRl meaming Hastrustien wetesaare pafkérarn Kbe icon regions,

Rect angul ar regions (icon regions) having an ] ,
respegtiypkyh eFP’é%’fﬂIﬂlEg@atléra “OP dewivgrbiangle) asalogria agewll igagy region

ine rows by eleven colums. Dot patterns

of thg?@? R FINE AR b cods it PEyINg R B FreeR 4%%)@%@ thgBrpwser
prog )CRERTE” b guP ey Apev v i Fatels) THRAE. monierpypt code
for sginE QTR Bfkch OFsple Btby s fhowf0 e GBS KAIAORAY Y
Cori B, 19 sHRpls B¢ Tanbl | Sinfitel Bl REAISPRIZ of B, BRBE: as
bookn®irRY. €NREcthBputhrd%egiddd #06h 1giohHEheRkg PAL fAHILBECal letter G

various operations of 'the personal conputer. A paper

desigRat thelebf rar8Birbvided by HinBBdesOby dldveReolGhREt Nt Patterns of
synthetic resin and has a lamnate structure in which

diffeeenp codd vaduesfabe registabdidi thesetdoe colotegirmis| respestively.f oFureckr, icon
on an upper surface of the paper controller main body
regicm defiresenhing bategadriea aspaoeided py oireabiwe by tewheelunins on the right.
stacked on the print surface. Needless to say, such a
pr ofigc 29 sharseredanatary Waggram Isheymgasgatgtin athighthetshanner (SCN)
print surface may be exposed. Fig. 21 shows_that the
reads dofipaftengs prgtedron the sygrerof dampanst pettrallep (wriaee ofibenedium)
reference,.to Fig. .19 are de into rel easabl e seal .
explaifid it rEerengs iR iy é%ﬂéﬁ& Presshycerirming, yarfqug Opetggns of
h assoqiatedtmﬁth voi ce data, nusic data or the like.
© PESGRAI LR R Ehows a | ocal index table provided in the

o 5 B g 8RS B o
s Pl SO0 139F IS RCE L EBRODE Bl Cagbis o
an upper surface of the paper controller main body and in which a transparent protection
sheet is stacked on the print surface. Needless to say, such a protection sheet is not
always essential and the print surface may be exposed.

Fig. 21 shows that the icon regions of the paper controller explained with
reference to Fig. 19 are made into releasable seal structures, bonded to a day planner or
the like, and associated with voice data, music data or the like.

Fig. 24(a) shows a local index table provided in the hard disk device (HD) of
the personal computer.

As shown in Fig. 24(a), code numbers and commands meant by dot codes are
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the index table can be classified into a region
related to ID (for nenbers) for registering comrands
executed when IDs of the dot patterns registered on
tags are read (first region: region denoted by "ID
(for menbers)" in Fig. 24(a)), a region in which each
code nunber obtai ned by readi ng and converting the dot
pattern of the paper controller s associated with an
mad@q6 @8FedBal itd dhb Aoth&CHOME 15&YiRIRx 18] OSplemali§dcdents of
"paper ‘controller” in Fig. 24(a)), and a regioh In
the inkixClabRa@h be eissified s a képi@betieioad (bt Me@bers Pl @8tistering
regi stration destination (third region: region denoted
comhandsreskoutdd wherbilDs of 24¢ alo) pafterns exgistpled, orasaganare read (first
exanpl e of using the first region, if the first digit
regi@f: regien deoated byrtiBr (forsmembers}’ meEigl 24Gh), readiongntwikich each
dot pattern of a tag, the central processing unit
code palyer obtaingdi versadingand gowrenting be dgé péttesanof %@ frapgr controller
. Wwhile referring to this index table based on an . _
1s assagiptpd; with g agaess destingtien dspeend rpgionergian dpnreieddwi Tagper

uni t,, (CPU),_ accesses a dot code nagenent server, and,
contiiliet b dhen i iqun 4 s Priuhich Spt oL amber s gsperiated with a

own. in..Fi g .24(.b i.n, t he dot cod enent.,. . . ..
contGEPRistgn Seifibling @bt reioreektd SaltBRG B capitiomy in Fig.
24(a he code nunbers are 00001 to 00004 and the follow ng

S the result of reading the dot patterns of the paper

Conﬁéloé)laﬁfﬁl?, &G SeRlidbr RERE QEéiﬁEsg I %'oﬁ, st d'%it of the

accesses es correspondi ng-to spective co

code"MHRRE S5 1Ml RYANBF RadR tBEAWNpdiltribY a 124 (RS ceBifl PR essing
access destination, a seét of a drive nane, a startup

unit {CP18) readighizesRRAtanftAAtdrSis FRM SHe@sEWhil SPeiringGakiiy indek table
the dot pattern read fromthe paper controller is the
based od annualyeix p@}th, hthis etsegh@ictntend processingnip (CRIV pavcesses
corresponds to the code nunmber 00001 and a command
a dot e fpaggnent atrivemarslf acessesvan endsixl tabk @minagsnent server table
parameter. The email programis thereby started, thus
shovinindiig @4 & the dot ends managpment setver.new emai | can be
created. Further, if the dot pattern read fromthe
pap®$ 28 srempla frusing theesegeeraginm & theoge pumpbers; ge 00001 to
esi.gha to start a. novie, player and player software
0000 b fallgwin: £, el ety Tealop adaehs of Bp appegontroller
the central processing unit (CPU) accesses files corresponding to the respective code
numbers.

For example, as shown in Fig. 24(a), as the access destination, a set of a drive
name, a startup file, and a parameter is registered. Specifically, if the dot pattern read
from the paper controller is the code number 00001, then an email application program
corresponds to the code number 00001 and a command signifying creation of a new
email is set as a parameter. The email program is thereby started, thus turning into a
state in which the new email can be created.

Further, if the dot pattern read from the paper controller is the code number

00002, it is designated to start a movie player and player software registered in the
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Mor eover, a character string can be directly input

fromthe paper controller simlarly to a physica

keyboard. For exanple, if the code number 00003 is

read, then an al phabetic letter "A" or "B" is input

for a specific application and the character code is

fed to the application. As an exanple of using the

third region, if a dot pattern printed on a mail-order
Pﬂs@ﬁﬂﬁ@@gmﬁfmﬁﬁﬁmﬂike (mediun) is read and the dot

pattern is the code nunber 00100 or, reater,

ac c MOEeqVgr, 1t sharpgterc SFRg Sa g Jigectly inpie Femeths lmia%rr controller

s S R EATOBGE BT O (s

an a%ﬁ@%t%rlet[e?a‘%i’ o{rﬁg”gg dlé)ﬁ t ar neg%a applic i 8181 éné] ulaaﬁbcgl racter code

is e 8 tHR% ?I?J&thn the index table, the central
procesSing unit (CPU) accesses the nanagenent server

t hr 8Ygh ckdifple @ UShY thel B d TEHGSIGIE GBt ﬁa@feﬁ?énﬂt&? b Q?ﬁallaorder

user database for nanagi ng personal mat i on and

catald@lor @he HkélembdidRY i adakdeundse dot Eatt&& (Pine cddemmaival 00100 or
information corresponding to the code nunber read

greafer,cain &gedy toae IVRL egiredpondidg itd thdeodetivBbersS(VIEW WEBSITE),
personal information nmanagenent table which is not
progeinoerccutién, ped stnap (play)orfrmatio s filsarerpetformel. st er ed f or
~the code nunber having 1 assigned to the first di
a clenthisatasepif dheseinngr wails tl(ecgw)paﬁferrt el penvage en Ot pattern

server downl oads an initial registration programto
into theecoge myBRET a%thﬁ@pée na@b@rrlémg presenttie thy bgemfable, the central

e
ot b JRGEemHE NN o IRHES cbr s PEOHRe gy ianaging personsl
mfor%lga?gfx ah%?ﬁb&%eq s?cfé n%%x f o?fé {s%%rl‘«s%n 3'4@)93 dengonaf 1nformat10n

e persona In orr

corrds dl k& g{es&ﬁfee[ﬂmll L frH acﬂatta kf@? ﬁére riﬁ the server-side
SR 8 2P, B0 fach JoB S Rl

nt server,

perscﬁfaﬁiﬂfym@a@i%ﬁmganerﬁ%mwm@lrig ngﬁiﬁo‘%{“ 3y é}g‘dﬂal ﬁ’@%ﬂn@i’t‘mn is
processi ng such as settling. le simlar to

not fe%fs&!red ri&emet abd& ndeber hReidgW tRsibRIEIEIRS i@ HicH; a central
al so gener ated in the rranagerrent server

procés@imlgeumf (ChY) nehagenenidgearhy 8erved Qownloads -an- initial registration
progr-a;n- to gh-e-p-e;s-ohél (;o-n;p-t;tc;r-according to the program. According to this initial
registration program, personal information on the user such as an address, a name, and a
telephone number is input. The user database of the management server is thereby
generated based on the input personal information.

Namely, the personal information corresponding to a tag is registered in the
user database of the management server, thereby making it possible to easily access the -
network and perform authentication processing such as settling.

A table similar to the local index table described with reference to Fig. 24(a) is

also generated in the management server table of the management server.
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Thi s managenent server table is a table for

conpl enenting the code nunbers registered in the

| ocal index table. If the code nunber obtained as a
result of scanner reading is not present in the |oca

i ndex table, the nmanagenent server table is accessed.

For exanple, if the result of the scanner reading

i ndi cates a code number 00200 that is not present in

t heThie cednagemiant stvbt tibld ke @biet foakopploestng theumide numbers

s&;PLO of theéﬁﬁgrsonal conput er accesses the

regisgierhgetiedecad rtableyr olighe eode munhgs obtadredoisdi Fegulf @f scanner
the programand refers to the nmanagenent server .table.

readipg 1§ BRS DgsRBlge o cal dndix tablgpihg manggerae geryerialle ipapsgeped.

o ARHIEE R PP R LTSS A hE Mmber o0
v G5 ) B S EHESRL Sl g RPEFL e
pr ) G5, HASAARL SRY S AERESRRTh e

the prEE8N ah@PdtBrs tb P HhiPiobRASHe e t438L Sonal conput er
downl oads not only the stream ng data but also

CONMtaRE tafbgdniting séFRBEBIREMe 86 YBmbEARI®O0tRhBLar At to a
tabl e of the personal conputer. Subsequently,

predétaeiaéd URL GMEW WEBBETE)esatHat €e mevnnketoniaeh dd@cutes access
i ndi cates the code nunber 00201, the persona

to the URAUPVEEVE WERSITEYr m pr ocessi ng only using the | ocal
i ndex table without access to the managenent server
t ablif éhe Fodgsnumertis, 28 examplti 892¢Nsnds meangjreampag distribution,
controller according to another enbodinment. The paper
the pegenplotantutesrsgpsseshier e idistiilitionassier & dpwaload gtregraing data to
.paper. controller described with reference to Figs. 18
theuﬁgxiéﬂ%xcept that a guide bank is provided to

Cor SRR 10, SACh P SdeL BT L g Lo g0l e
o YFRGH A T8 oo HERE¢eS R S8 T B3 by 88" fesona
COHHQ&é@Ction and fornms a rib-shaped bank guide 41

Subsequently, therefore, even if the result of scanner reading indicates the code
number 00201, the personal computer can perform processing only using the local index
table without access to the management server table.

Figs. 25 to 28 are diagrams showing a paper controller according to another
embodiment.

The paper controller shown therein is almost similar to the paper controller
described with reference to Figs. 18 to 20 except that a guide bank is provided to
correspond to each predetermined icon region.

As shown in Fig. 27, a plastic plate is further provided on an upper surface of a
paper controller main body, part of which plate protrudes to an exposed surface

direction and forms a rib-shaped bank guide
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Preferably, this bank guide has such a height as to
cause the operator grasping the scanner to find the
gui de as a snmall obstacl e against slide direction when
the operator slides a tip end (lower end in Fig. 27)
of the scanner on the surface of an upper sheet
(noves the tip end of the scanner along the surface of
the sheet). The operator can continuously slide the
t i pPefulaldy, thiscdbask goiderhas sectes height aotvi cagsd the opemturegrasping
to intentionally clinb over the guide. By providing

the spgamerblenking dhel @yidet #re a owenila pbstade mgpinsic glidehdireatisnnehen the
on the intended icon_ region w thout dependi ng on eyes

opergfer slisley adip anddlayysscad én Figedrnaf the acanpersqn the saitace of an upper
rel ati on hetween the bank guides dt i con_regions
She%ﬁﬂ?‘f?é e F}A@ 8?6%?%?@’ ionent @&3‘30# t%s >@§f-‘ﬁ5}- e ,ﬂerpperator

Fig. 25, up,tao four ic regi ons (for exanpl.e, ."URL"
can Gqritiousty fige Hhe G exd Phthp |SEpngg dherap By dnyip the Scanher to
: I ' um in Fig. 25) are provided in
1nter%§gﬂ%g?ﬂr§'lh§v%rglg«% %ﬁ% ar regqi ogs sur)roundeg by the bank

ui - o Sdi-fi t C ido.t n

01 89 g ime Sl ORI SOMI e o 15 BRI ncr on te
interlded ticor2 ReidrOWethohi B8lendinzesd 198S ad %ﬂgg hehd BFerd®eRNB8hs the

up to four corners of each guide bank) the user

posit{@AEfetidh)betAdnahié bk SliflesSindnhé ROnTEAOALHN G @%@J‘c(ﬁlftroller
the icon region to cause the scanner to read the code

mainveddye &br ematiplecdnFige @50 ap wh tthauicopaygiogs ¢ot erimple, ORL”,
the print surface of the paper controller on hand. The
“LINGU, $ALUNURE” ey “LIp EOVK SR dh e mpiddier negioaris adeft cahuas imFig.
subjecting the cards to enbossing or the |ike.
25) ang prowitked iy edch, ofdbe sevtamgulanreBiens spgounded hyuhe benkgyidgse By
...constituted as separate plastic guides so that onl|
slidiggythesganner ypl the deannep carneh Be anqyed in uppeplelis upRer rigat, lower

e, 9405 S Bt i BB T el i
bank} e R Terate) cip acoraft uih e ementy BBt g the isnm resign to
caus%gllte ﬁ?ﬁ}ntep {onreia gﬁehgold%%gﬁlegﬁ%g&ni(:ﬂig ;;e%ii?s)n 3 (Ii])t f’)ﬁt? llz)al%irtgoattention to

aln sirm Ircre

the pRA! SRRAYLE e ag?aéoh{mla%maﬁ&en it a visually disabled
user fopera 0 uses the scanner. Particularly in

Ziagll;heg id% éﬂﬂ& A b€ IRovidedPhd BiGfhsidhs R HRESbyR&blechhg the
cards to embossing or the like. Alternatively, as shown in Fig. 28, the guides may be
constituted as separate plastic guides so that only the cards are made replaceable with
respect to the guides.

Figs. 29 and 30 shows that raised dots as well as the dot pattern are provided in
each region surrounded by the bank guides of this paper controller. By thus providing
the raised dots and the dot pattern in the same region, it is possible to maintain similar
input efficiency to that for a person with a healthy body even if a visually disabled user

(operator) uses the scanner,

Péu‘ticularly in Fig. 30, a dot pattern is printed in an upper part of each of
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predeterm ned rectangul ar regions of a nmedium (e.g., a

paper sheet or a synthetic resin plate) and raised

dots are provided in a |ower part thereof. Further,

the rectangular regions are surrounded by walls

(banks). Due to this, even a visually disabl ed user

can sensuously grasp the scanner's scanni ng of

different regions by causing the tip end of the
predgieaningd reganguiasisegory off hmedamk ée.2.1 m paper sbediodiarsynthetic resin

the regions in which dot patterns are printed and
plate)rpderajsd dpfss 1 nravided injgtlewsy pamhthereeld Apether dha tretangular

s P B R . PR b, S o
o B 005 ST P st o
. Lai ni q di .
the et 0 B L BB o ecent [nvention. Flg. 33 i an
ex Pefdldinbdithagr ﬁl@r@%gﬁ\é H‘lgwﬁicﬂg#& gagéms ﬁyezl?rﬁ%(i Ohd tGhrose in

perf ormng varl ous operations erson conput

whidBVrafsadl dbR%iré PAnE ARNFlovideFpdrAelyeadicdRlver, BRL 485 invention

printed on one surface of the nouse pad sérving as a

is noTeltthised (5 Wi astanct. t Reedleredb WY, dobl pakikdks| andt sk &lots can be
paper controller and the paper keyboard descri bed

printad tves superimposmliash@sthd iegivhasle of a paper sheet or
synthetic resin, and has a lam nate structure in
(Mowgginad) a print surface including dot patterns is formed
on an upper surface of the paper sheet and in which a
t r ahigpasénto powreg Giagians caxplaigingt ackewseo pad haccprding to an
surface, Needl ess to say, such a protection sheet is
emb?fﬁmeawwgp@%ﬁwegﬁ%nd the print surface may be

expgsed, .As shown in Fig. 34(a), the print surface is .
conﬁ qggg} &1t %‘H?%@F% éha&%“i‘ g @, rP%‘t@fPéaéﬁﬁtF%ﬂ fg‘f ByfYming
.and._an_ annul.ar_outer circunferential, region.
Vatiols SPETAHSP OF & Rfés"é’ﬁ[j ¢ B‘b‘&‘g{’)& AY¥% Fli‘%f‘gﬂnﬁs(@“@o‘io read dot
t [ LAne i rent . L OF
pastoprfild bl S RuLREEE W BERT R AN ot g Yace of the
medi@ght €rn in the outer circunferential region. If the
nouse pad is used to input coordinates, the 43

Similarly to the paper controller and the paper keyboard described above, this
mouse pad is made of a paper sheet or synthetic resin, and has a laminate structure in
which a print surface including dot patterns is formed on an upper surface of the paper
sheet and in which a transparent protection sheet is stacked on the print surface.
Needless to say, such a protection sheet is not always essential and the print surface may
be exposed.

As shown in Fig. 34(a), the print surface is configured to include an inner
circumferential region and an annular outer circumferential region.

A coordinate value and a code A are printed as a dot pattern in the inner
circumferential region. A coordinate value and a code B are printed as a dot pattern in

the outer circumferential region. If the mouse pad is used to input coordinates, the
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nouse pad can input coordinates using all regions in
the circle simlarly to a tablet. Fig. 34(b) shows
that inage regions in which al phabetical code val ues
are registered are provided in the outer
circunferential region. Such a nouse pad is not always
circular but nmay be rectangular as shown in Figs.
34(c) and 34(d). Fig. 35 shows that personal conputer
moukdpadt canrisput dedridtnates@gingal ragiendin the giedle simnildrRao anguitar
outer circunferential region. A code value for
conpigt 8d(lypsheoatithat insagepreionedn aghiah diéyhapaidabicadé walues are
each of the input instruction regions. The nouse pad
registared grgasotidertin theguter ciscumfarsetipladgiand t h os e of the
paper controller stated above. In Fig. each

f un@¥ghongiouregibi 1etadvar e dyt wy&mqe@mg@amm@mwn
Figs O IR, part - par ent hes| zod umbor s ar e Slslegdi n

P e i o B Sinal SRSt St B TR gremggd in
the driflet S ARIRHED rdbigrl L2 Qoa o SR o BREE  bp R ion s

pnnt&t‘%s 96! tpﬁ@é a388:ch St GEARRE! idsBtod ?%'%ri]he’['hg HPoudel pad

he user ouches the 1con agaln to e cursor

1nclud§§ftﬂ@§orﬁrbf%riﬁ’m%@ bR an®PPsé 6 tﬁ@?ﬁ}?ertctiﬁtr@l% 3edd a(b%%l)
fromthe icon, text during tha me 1s displayed in

bl U@ FEipM 3, easts fimetibikg redidd (160X dehotled ®yUnBHclb®UGMABSr in Fig.
the icon (functional region) by the scanner,

35) fonctg®s aelfelddved Ihebd Detilsd Dresetiptiongpan® mrentheailaai fiebers are
copied right nowis listed at the head of a nmenory

used fin glace ¢Bthe Gtspestherentindedisenbérsuches the i con
(functional region) by the scanner, then

(1) rangd BeT8ANGEt ext is del eted and stored in the

menpry. The text cut right nowis I|isted at the head
of Tl‘ﬁeu%rpg\aghemtg@ lequa{fupegismmir regjon) by the scanner and moves a

cursor by scanner operation within an inner frame. When deciding a start point, the
user releases the scanner (SCN) from the icon. If the user touches the icon again to
move the cursor, decides an end point, and releases the scanner (SCN) from the icon,
text during that time is displayed in blue and turns active.
2) COPY

If the user touches the icon (functional region) by the scanner, range-selected
text is stored in a memory. The text copied right now is listed at the head of a memory
list.
(3) CUT

When the user touches the icon (functional region) by the scanner, then
range-selected text is deleted and stored in the memory. The text cut right now is
listed at the head of the memory list,
(4) INSERT
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For such an instance as that in which the cursor is
not in an input node, the user touches the icon
(functional region) by the scanner, noves the cursor
ei ther using cursor keys ->-f or by the scanner
operation within the inner franme, and rel eases the
scanner, thereby defining an insertion position. (5)
PASTE When the user touches the icon (functiona
r egFenguchant ingtas@aadnBAt, int WRichaké cuiSbiofsetbt iif ah Aigpuran®dey the
and turned active is inserted froma position of the :
user donches thencorh Eunctiymal regino by(th¢ séahh&r] lmowhe thet dueson either using
t ouches thf icon (functional region) by the scanner,
cursgirkeays oust ¥ or by e ssense vperatien within the inmeeframes andrreleases the
text is not previously range-selected, text in rear
scanger, thgeeby defining an dpsertio® RAsH®Br in the i nput node is
delﬁégf by one letter or character. If the scanner is
(3) dep Ed for long tine equal to or l|onger than two

dol BIHER b Farelons b nent Mkl Rt GUmndR T, e tex
s richbrPIGE SREF Sy NP0 D8NS | BYG0FSof U, 4588 in e
ﬁmu%gﬁdgosition of the cursor in the input node is
el eted by one letter or character. |If the scanner is

(6) deppespgg for long tinme equal to or longer than two
seconds, letters or characters are continuously

del witedl thetisr @oddhes thedton elugasanl A€ scdohempr&igously
icon. (8) LINE BREAK Wheﬁhthe usé?@¥23§ﬂés t he iggn

rangé-keloattd onalis delgiedn) Ifale tdxe isaatevioudly RhgeleRatedNgxt i rear
executed and the position of the cursor in the input

of thepdeitios offtivectirs@ ia thoinpuomode nedeléted by of JetCANCEhard¥ten If
the user touches the icon (functional region) by the

the ssarnendy deprbssedndorelong tinge pged! |te @r demper ieanplevossaeahds, letters or
conmputer turns into a standby state if the user )

charagters atesontingaus]yrdsleied befory the kpgrgelsases e scawier from the icon.

7 (fuﬁgctkié)pryéle region) (1), (4) or (15). 45

When the user touches the icon (functional region) by the scanner, text in front
of the position of the cursor in the input mode is deleted by one letter or character. If
the scanner is depressed for long time equal to or longer than two seconds, letters or
characters are continuously deleted before the user releases the scanner from the icon.
(&) LINE BREAK

When the user touches the icon (functional region) by the scanner, line
breaking is executed and the position of the cursor in the input mode is moved to a top
of a new line.

9) CANCEL

When the user touches the icon (functional region) by the scanner, the mode is

rcancelled and the personal computer turns into a standby state if the user operates

nothing after clicking on the icon (functional region) (1), {4) or (15).
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(10) UNDO When the user touches the icon (functiona
region) by the scanner, previously perforned
operation is canceled and the state returns to the
previ ous state. The state can be repeatedly returned.
(11) CURSOR (12) CURSOR F (13) CURSOCR T (14) CURSOR
I When the user touches one of the icons (functiona
regions) by the scanner, the position of the cursor
(10)i n UN®Q@ nput node is noved in a direction of the
cursor by one letter or character. |f the scanner is
depWdis dlk pssr toushes thengom (funttiangl meidnd yethe sepates, peeviously
secqnds, the position of the cursor i s noved
perfergiediapgrtion ys eanceled aad the statsretyrns fo the nrevigihstateny The state
di spl ayed, .an active icon anong displayed itens is
can ﬁ“%gy5¥mn8€mn by touching the icon (functiona
regj 3) or (14), respectively. (15) D SPLAY
Ul)NENE&$&g§§E%icking on the icon, a list of
(12) ang @ject ed and copied or cut texts is displayed
fromabove in new order. By touching the icon
(13)(f upgRiseirat region) (11) or (12), the active item can
be nmoved up or down, respectively. As long as the
(14)actcvRsOR émis not deleted (6), all the texts are
stored. (16) ENTER If the position of the cursor is
MoV@theh theduser RUeh& dienddh@ohsd (fonctidnel @Bionk )9} theGtarder, the
IS present at that position, the instruction is
positbreciithectubsor tin tlohinpgt tiveeiic awved finaatireotian of ¢lgi anjor by one
Kana- kanji conversion or the |Iike can be decided. This
lettei @ronharagfenn clf ittonghnnezgs depressed yleng time eqwad té onlongerdhan two
ordi nary ENTER key. Figs. 36(a) to 36(d) and Figs.
seconydyy dhe tnesisipp )t Siorpser dpareyetl cientisrousby & Itheglizgctigep If a
age according to the |Internet browser programby a
Plﬂlfg’é‘éihﬁ’éﬁu abérsa?qysﬁ Yy AAEVSSIcER amongodiselayedyiteng 1s moved up or

down by touching the icon (functional region) (13) or (14), respectively.
(15) DISPLAY MEMORY

By élicking on the icon, a list of range-selected and copied or cut texts is
displayed from above in new order. By touching the icon (functional region) (11) or
(12), the active item can be moved up or down, respectively. As long as the active
item is not deleted (6), all the texts are stored.
(16) ENTER

If the position of the cursor is moved to a predetermined position and an
instruction is present at that position, the instruction is executed by touching the icon
(functional region). Kana-kanji conversion or the like can be decided. This icon
(functional region) is equal in function to an ordinary ENTER key.

Figs. 36(a) to 36(d) and Figs. 37(a) to 37(b) show an operation for scrolling a
web page according to the Internet browser program by a scanner operation using such a

mouse pad.
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Fig. 38(a) is a plan view of a three-dinensional nouse

pad and Fig. 38(b) is a cross-sectional view of the

t hr ee- di nensi onal nouse. Annul ar grooves are provi ded

in the nouse pad so that the operator who grasps the

scanner can sensuously recogni zes difference of

regi ons through the scanner. Such grooves nay be not

only annul ar grooves as shown in Fig. 38 but also

r adFigl 3§fpbiveplansiehofia thme-Rimgensdmal monsrepadpandelrig. 38(b) is a

controller) Fig. 40 shows that a new keyboard is
crosinse@fjegfédfl%’yOBﬂlé\ihrGFﬁgn@qﬁtmal WPUIC- reading unit. On the

é&WW i mages of respective keytops are arrange

W%’OOY%M? BWVEIEQ% thoppuse g the perator who grasps
spectlve

the Sﬁaewaﬁagl %P%uqua 59%0&%3 Q}f?ﬁ'{%& 85%1%5&%@“2% heseamiery o
ﬁc%eﬁ%o%{)esat:i'lg)‘??gix%t oﬁ&.é&%@r ’E&‘éﬁas %fs 59&6 1? %‘?%0318' ¥t also

key ops we
I r oH', "DOUBLE", "Y', "CONVERT", and

radlﬁl%f\‘l%%%e gmclgrlig r?gnts ("K', " S", " T", "N, M', Y,
(Othefpa ela&gm(;ﬁ\é are arranged outward thereof. Dot

pat?erns each havi ng a code val ue and XY coordi nat es

as EiRoNM shdwsthgt a nd kbyB@d & Bo86kel bylPr6vidRgRhis Qﬁ[?]iﬂtreading

are printed to be superinposed on the imges of these
unit.keyt ops, respectively. The XY coordi nates may be

defined i ndependently of icons or may be defined for

t heOerthe rieyboariaimags ¢heespedivankeyRpsusic ngranged in a fan- like

keyboard, Ietters or characters can be in ut by touch
fashion asevand ‘8], SREEUBEB ‘THe “CONYERT afandHE m Bie images of

scanner. (SCN). For exanple, to input "KASA ( |n kanj i

the refpgef vegceuimrarg layated ﬁtrﬁéuﬁtfﬁ!etgéltmﬁ £0 ¥ netrie br é‘Wf@fb’ feﬁanged
" K d by th Th s
sUbAS BRI FLBBATTEar ey iansc v aper by Eﬁéﬁ‘  qnd “0”)
f " . " IM C:I " {4
are e Towally AT 36 P HER e, “ COERER b ey FRATE and

consgrt]a%t ?‘ tgpatd: ,?nprs, p‘N”m‘ Rfl Qn{I hq{’ma%du‘zw 5) ape arranged outward
superlnpdsed 47

thereof.

Dot patterns each having a code value and XY coordinates as shown in Fig.
9(b) registered in the same format are printed to be superimposed on the images of these
keytops, respectively.

The XY coordinates may be defined independently of icons or may be defined
for the entire surface of the medium.

By using this keyboard, letters or characters can be input by touch on and
release from the surface of the medium by the scanner (SCN). For example, fo input
“KASA (in kanji meaning UMBRELLA)”, the image part of the keytop of “K” is read by
the scanner. The scanner (SCN) is subsequently rubbed (slid) on the paper keyboard in
order of 4‘A”—>“S”—>“A”. Operation among the keytops can be recognized by changes

in coordinate values of the dot patterns printed on the medium to be superimposed.

47




Thereafter, the scanner is released (pulled up) from

‘the image of the keytop of "A". The central

processing unit (CPU) of the personal conputer

recogni zes "conversion comrand” by input of Roman

letters "KASA" and the rel ease operation according to

a recognition programand feeds the conversion

command to the application program (Japanese i nput
Thergafdeyy dre scﬂmmertih eclpzed dpallcdcepiptromr thoimiape of itheekeytep af “A”.

result, "KASA" in kanji is displayed at a cursor _
The pf@gtir@lu RIRCRSANg it (GHNRY! dheyperaonal fcomﬁpt@r YP@IB{I@?% ‘genversion

g convert ed |nto a.jJa a[;es aracter, "CONVERT"

comw&p bRy impytohliomge 1 %@ AF@P& l'ﬁiﬁﬂ%e Oﬁ%ati%pwor ing to a

OKKYO 42 ,
recogiioR dyegpofd. 105 Lhs é%%v%%’oa iy 18y e g iR ppecam
(J apértssg ﬂ%gf 8&%@%&1;&%@1‘1&1 p%nputer o tehle thh , .F\élaergguel% ‘KASA”

| n
e T T
conveftedintd ﬁ%}?&ﬁeieec@ﬁrdcfert QONMVERTO say 1RULRT by fhelsBRifr, t WO

consecutive times. The central proceSS| ng unit (CPU)

of Fﬁlﬁléﬂﬁbﬁ@ﬁﬁiﬂpﬁ@%ﬁ(@’%@@@Fig%ef$2 ﬁMD(EDS!h@ﬁmage art of
command” by input of Roman [etters " TOK(DOUBLE) YO' and

the kéop refl €BSds apRl &lyi e swanfeths dlieesdantieaidi Mgbsequently slid to
" CONVERT" according to the recognition program and

“O"HEETs> IDEUBLEY er ST bn“ O ramd ritherretehsedyppllédogt)ifom the image of
program (Japanese i nput progran) for the personal

the keytapuefelastorO’t brefurthkeslidity GCONMERT”. " TORKYase, ADIAHBLE” 1s 2
nmeani ntg PATENT is di splayed at a cursor position on

regiqnigadiifshe pRPVigRy latier isENpHt twe contsRmtive qlmgﬁt of rul es for
conversion into the Japanese. qI—f|o ver, rules are

not The el Prpcehng ke KRBV o PROR] com@lfgrhm)galzes
BT LA S T T
releitERRRERRD ot b4 it f%a&ﬁ%@’n? “CRANmR TR e B eomiton
progh o Koo ont SR SRARE 5 P lea ROy ER D sc input
progﬁﬂl‘ibvﬁfrsﬂhe bR g(ﬁ’hﬁlﬁclo Or ttﬂ]se hgé SPAY 8Nk CerOKKS-O4%h kanji

shows an i‘nstance | whi ch the user (operator)

mearﬂh§ PTENTSs aRplased dtQdursor PositiBR ofl iidislaplemiices,
conversion candi dates corresponding to the vocal
SOURig. 41 Shbws ailis€of rulds fobPHdon(érbiokdniol thegapnese. 4Bowever, the
rules are not limited to the list shown therein.

Fig. 43 shows a purpose of use as a voice reader assisting device.

Fig. 43 shows a system assisting in voice input of the Japanese. If the user
(operator) produces a vocal sound through a microphone, the central processing unit
(CPU) of the personal computer analyzes sound information input from the microphone
and displays conversion candidates on the display device. Fig. 43 shows an instance in

which the user (operator) produces a sound “ISHI”. On the display device, conversion

candidates corresponding to the vocal sound “ISHI”, ie, “1 ISHI (in kanji meaning
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INTENTION)", "2 ISH (in kanji meaning STONE)", "3

ISH (in kanji nmeaning WLL)", "4 ISH (in kanji

nmeani ng MEDI CAL DOCTOR)", and "5 ISH (in kanji

meani ng DESI RE OF DECEASED PERSON)" are displ ayed. At

this tinme, the user (operator) selects a candi date

nunmber fromthe candi dates displayed on the display

devi ce and causes the scanner to scan the icon region
INTENTIONY”, Rud®idl (nekqyi mahingoRTOMNE)HafkISHbr(in éktjérmeaning

paper board Dot patterns of coded nunbers are ~
WH—éﬂl:nt"eHSH (ltlr{@nﬂcmﬁam@w@%hlh@@@%” brds 5 ISHI (in kanji

respective eration of the scanner, the coded
e SR O RS BEpSuwh are dgnmiiter - The cent ra
unBo R s et oD e%rs%?ﬁ@%{rdﬁucﬁ%é Pl e date

dlspfaP%ﬂt) %h d&ls gﬁ N f%ﬁ%iﬂ Egus%g%%csaﬁeg grréga;rg %réqugor% %f that
numBe TR o'ﬁeth%ﬂ%&cé‘&dt ﬁ é@%{; Pl daﬁ?c’ﬁ fo%t ﬁ?g efls ?)@%Wded

exa f usi as I"nput ans

numBéks ai’é‘f;ﬁﬂ%@ Gh HRRLE rccg%ﬁsr(ﬁi tlhgsfe ndriberd) %@ﬁ)ewl of)éi'@tlon

canner Is Integrated wth the renote controller

of tHeA6Ehn&MANG cad&d bbbl & iputiib Glle thesoBs12BABPutES The central
prOV|ded on a tip end of the renote controller and

procEdsthg dii{ IIPIhofsha pedsonid tdafputdd reldsch nilwbes aandiatedi Wwith the
provi ded on an opposite surface of the renote

input cadidatd fromt the dnmucbdc endofecihihehroanersiparchtiacter pagel ISH (in
provi ded. The user (operator) is supposed to scan a

kanjy mdaning STEONET )aeriesmnding tbitled whnoberdo theepphegtion puedrag.
the _scanner of the renote controller. In the

r adFigs+4 evitsshow exasmleseof wsing aipaner kedoaelayiapetymeans for an

channel s and _broadcasting stations are displayed in XY
mﬁa&?drr@aoff'o‘rr’n’érﬁgerprogram nanmes, perforners, and contents
ter or .charact rmation

d
heiP bR SEherled dhe Rhnet if rr&egrr@ﬁdm% Moy Soarelfe, Fie
t d t ed tt
44 AR RO Hpicll B Rphber o Pt iE b 8 o g, remote
contltolﬂgr Eﬁ@%ﬁgoﬁ:ﬁgg% Ap\l{sg érsg%%fgl?]%"i’? {v@ﬁg{mY Sh&pﬂé‘rog provided on an

0 szﬁé %ﬁx’fé’ée' SNhE YR oleCccArdhbl RPa Qﬁffaée%—@lvh%h a0 opQhfid Blhnel is

receiver of a television nmain
provided.

The user (operator) is supposed to scan a radio/television listing field on a
newspaper using the scanner of the remote controller. In the radio/television listing
field on the newspaper, channels and broadcasting stations are displayed in XY
direction and program names, performers, and contents are printed as letter or character
information. In the radio/television listing field, viewing/recording reservation codes
are printed as dot patterns. By scanning one of these dot patterns using the scanner,
the remote controller reads a reservation code assigned to each program and transmits
the reservation code to a settop box (STB) or an infrared receiver of a television main

body.
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Fig. 45 shows the renote controller structured to be
able to nount the scanner on a cradle (platform). The
cradl e includes therein a central processing unit

(CPU) analyzing a read signal fromthe scanner and
generating an infrared signal, a battery (BAT), and
the like. Fig. 46 is an explanatory diagramfor an

i nstance of making a program reservation or recording

f or Fgg. 481sh@Ps BRXeidie oRtlBNOARARRIENED WY allOtECHid8At the scanner
broadcasting using the scanner (SCN) and the cradle

on sstraidle (phutforrg). 4Fhe dadlesinalndey theGiNg depiralbprocessiigcigt (CPU)
to the cradle not only by wired conmunication as
analgtiogva riead Figgal. frdih thadcdtebuahd gesaating wn iefaed signal, a battery
comuni cation. Fig. 47 shows an exanple of a paper
(BAEpand thellike. used for the renote controller shown in
Figs. 45 and 46. Fig. 48 shows an exanpl e of a, paper
contiol46eis agéa&pfff@ﬁt%éhaar@ﬁof% abinstaice oof gwkingop| prﬁgram

rese GO, GuEecy i b Lrgh ?%twﬁwsfﬁga% Gadeasie oG -og&gastmg
usmé het s SO Bk Brll OB TR g 47 ¢ o execut | on
b .
i gh ‘F?Sé(ﬁﬂ% SRS ioDe ﬁ@%ﬁ@&% Shé  hatg SR Gty oy wired
comm th%qn @gg 244 E@E? E&Vag% tlﬁh@ﬁ@le&&oﬁﬁrﬂumc%?oﬂ. S

rea e scann pattern printe

t hegjge 917 ‘éﬁ‘ox’vsS an %ﬁﬁnllﬁl@ QJf GOFRPSF EGfirollePifd3of AfterekRd Sontdller
t urn-on- power si gna transmtted to the television

shov intHigs. S18taR6. bPxa, 4E|sﬁow5 4n ShaMSle o apapdiecoRBPRéEr used for the
controller according to the enbodinent is realized as

remaie t@dialiRr cantolidd thageteorsisix. op box di sposed in a guest
roomin a hotel. Synbols signifying English, Chinese,
Kor Egn, 4artd aphoe s@raspgorplency efl tho cole vahmpert the respective
controller and dot patterns are printed on the

functiergh eregiove (rgivhs|os. ic@unin whichsdenpatternsr ereoprinied) @ﬁ the paper
the renote controller as wrel ess communication

_ cont@,},@ shown dg ﬁ#&n‘i‘%é‘t iCBecusignt qemmMarls fgéttql@ﬂs%gs( (75}(}, and settop
boxebs;?l%gf{%nf BREc dedear® Stonified by the respective

For example, if the region of “POWER” printed on a front cover shown in Fig.
47 is read by the scanner, then the dot pattern printed in the region is read and converted
into a code value, a tum-on-power signal is transmitted to the television or the settop
box.

Fig. 57 shows that the paper controller according to the embodiment is realized
as a medium controlling a settop box disposed in a guest room in a hotel.

Symbols signifying English, Chinese, Korean, and Japanese are printed on the
paper controller and dot patterns are printed on the respective symbols. Control
signals are output from the remote controller as wireless communication or optical
communication so that the settop box can perform operations signified by the respecfive

symbols.
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Figs. 58 and 59 show exanpl es of the paper controller

(paper keyboard) <controlling a nusic or noving inmge

pl ayer. While the nusic or noving i nage player wll

not be described in detail, video and voice can be

recorded or played using the scanner (SCN) and the

paper controller (paper keyboard) for operation of the

music or noving image player. Dot patterns are al so

| npHigst 68 ramlpétshve examped of dyé gruperotonttdiler {pger keyboard)

control l er (paper keyboard). As shown in Fig. 59, the
contpdlieg a pvwicrayimesing paggsrplayesy bvild thempsiblos mcmma mjagg player

letters or characters nmay be prepared. Figs. 60 to 67
will 9b ke dsparibep ga distile visfcordnd YQiere chbe é§00@¢edt peplayed using the

ive functional region or j,con

Scm&%f@ﬁ%&ndaa? PélP“rWOaFr%uﬁ‘ﬁr(P%ReéZ(? Vs e%bh‘fgs r gRgation of the music ot
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ot co see ) signifying

COOLkNgh &oVEY %ﬁ%%&@ﬁéﬂ&%ﬁ& GP thd1@080tvaRRL AT ke RBpective
the white board. As shown in Fig. 70, a projector

func6@l ae5idnd (RERASI @ bt WiRgedanpatctiearhprifted)oRIE paper
on which the dot patterns signifying the coordinate
contitdletigisovar i Figs. Hiteahd 5Phe exprutioa cbmimdands dannesit edmbeoing image
personal conputer which is not shown. If an arbitrary
playpmsigniﬁmlhyfthehedashi te board is mani pul ated using the
scanner (see Fig. 1) according to the present
i nvBigsi @htaid showrracinstaneeoof tiing pevkitmboard gathe syrfacerd the
dot pattern at the _position is read by the scanner
med{USU\l)D%FnEP”@ﬁWv%TﬁtS@EﬂNﬁ pripted g Biswhite 2/?8?% W tsrﬁSﬁurthfb that

al puter. I n the hard di sk devi ce, wi.t hi
dot %5?% RaFig 3%@{1@%@@@%&3@5&& gripled onpihg, dOtzﬁ?)‘tePﬁ on the
ht“@ﬂﬂﬂ coordi nate values are nade to correspond to
wht nd addresses or the like, respectively is

IpL]?}é %kg(%w%\éwé gﬁ e];per{h%'ﬁ gr()é%ctgg it OEQ%FB gr%ﬁliﬁl’age onto the white
boar§ Ul %Pc(l)lnﬁf n@ot {eﬁ’ﬁ‘sSSlgﬁlg%{#l% ﬁh?%ggrdﬂ{ate %ﬁl@é‘&?@ prlﬁéd The

shown an a ayer 1s provided on
proj &4ttt i@%nﬁécté(h@o Véfhi)ér?onais tomputer which is not shown. If an arbitrary

position of the white board is manipulated using the scanner (see Fig. 1) according to
the present invention and connected to this personal computer, the dot pattern at the
position is read by the scanner (SCN) and converted into a coordinate value within the
personal computer. In the hard disk device within.the personal computer, the index
table (see Fig. 24) in which coordinate values are made to correspoﬁd to commands,
addresses or the like, respectively is provided. While referring to tﬁe index table,
information or a command specified by each corresponding address is displayed or
executed.

As shown in Fig. 69, an adhesion layer is provided on a surface of the white
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board and a transparent sheet having dot patterns
printed on one surface is bonded onto the adhesion
| ayer with the printed dot patterns faced on the
adhesi on | ayer-side. Accordingly, the dot patterns are
protected by the transparent sheet per se. Due to
this, even if the tip end of the scanner or a pen
point for the white board contacts wth the dot

boarg atd ertremspdrére stiedt hpwing elohpatteres prted] et ené surficeds bomded onto
the exanple of Fig. 70, if the scanner reads a dot

the aghesiest layerwith élermglrt@rﬂot trghairedd as theradheden layeryide.
white board, then the dot pattern is converted into a

coofaraiginglyy she,do patieras pesy Ewedcbhﬁm Srangpygens sheet per sc.
t t d
Due f s, 5 e 8mf‘%%t%e éq%a%ﬁ%t b AT gintacts

renote controller
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displabé a6 a&?’lelcohforﬁl RO Ghite rbo%ﬁL rReR IR 38 phflerd {gr Q& into a

I mage of each button of e renote controller 1s read
coorfivafeN@al o€ AN MRS persbital GRRMMIRANE HRhpSiBRE PeRRREl REistded in
the projected image is read by the personal conputer,
advadOdlisapeledtid ofr&poieRnbadbdididat dae. coor di nate val ue,
e.g., play, fast forward, rew nd, pause or the |ike of
t heAtternntigely, masghowinsin [(Fag.f 68, madmaiph ef elxy raamdee rontrdller may be
possible to control the projected noving i nage
projqctateaye) leftHide ofthe shhawdoant axdampbeingfimagd qgltla)lled by the remote
translucent acrylic board (screen board) in place of
contyobler Y be playad an the night sidsitegreef or arranged in rear of
the acrylic hoard.  projects _a desktqp screen of th
per@othéﬁ Caseyip GtROFIQY cotrsspnding ihagrolesisthgasge dreach |b§tt0n of
creen nfrared cut filter sheet is bonde
the rgolg 90&3.0?1%18&1%% zsfhes%caen%‘fu £O8rpat H@lusepgrr%m?ngwgrta the

an adhesi rent

proiefled BheB 10 S e B e e BF ARG BBk §8lypspomding to the
coor@ig% %}'aﬁ{é l%%y &:ﬁam, eBgf fo?@gltde [ ]%aglg«!f Bly i @qm%g)?'ﬂgé ?{/%g image

es are on an’a esﬁ er -si de sur
Abrh e thérébfy&% S'&t tio cB¥trdl tHandodil
is pe| nfrared c auE rpo§ﬂ§1§t 08%[66? ep 2& pr%flegtug?ges age)

SUrfigcel sitfwd eﬂﬁex%ﬁ{pfe%f ReR Hiradludenf z!&frl?cdb&a%?éé&%ﬂtbohﬂ) in
alight irradiated fromthe rear projector is
place of the white board. A rear projector arranged in rear of the acryhc board
projects a desktop screen of the personal computer or a moving image (image).

On this screen board, an infrared cut filter sheet is bonded on a rear
projector-side surface of the acrylic board via an adhesion layer and a transparent sheet
is bonded onto an opposite surface thereof via an adhesion layer. Dot patterns
signifying coordinate values are printed on an adhesion layer-side surface of the
transparent sheet.

By thus bonding the infrared cut filter sheet onto the rear projector-side surface

of the screen board, an infrared component in a light irradiated from the rear projector is

52



cut and a noise light of the infrared conponent does
not arrive at the scanner side from the rear
projector. Due to this, it is possible to keep high
dot pattern reading accuracy. In Fig. 71, if the
scanner picks up an inmage of an icon part of a browser
program the central processing unit (CPU) of the
per sonal conputer recognizes that the icon part is at
cut arider paise tighsofhe infiangd qomgponerioss notharilge etwhe scamey sidenfrom
is arranged by referring to a correspondence table
the regrarroispienn ) Ded toghisy & isarosgiblsr tgikeen kigh datipgitcst ewadinggecuracy.
conmands,__and- executes a processi ng annand

cor Fe&pords ﬂfeosctaﬁ%erc%k%iuﬁa%nelrwea? a0 1§PePHf Gfideprowser
progRiraiE R BrSEVAL SPL Yy PRagBD AaPRy TeRaEbigrsdpat te
conGREDH 0 MBS o B ECR S o T8 BFBRBE P Ry RE e by
et SRIOREIEES: BBl S RRETEP Rkl ang prpcpne

comPRhYE BAS cRERAR I HISRHNE RofBnIRSKresSfonki@lo UREcIb@ihate (starts
(operator) can use the keyboard at free arrangenent. A

the RENKrHID>SAALH (g ek igpleser (operator) to freely delete,
add, and arrange functional icons using an

appFigc as ishowo an ehemplerdfenedtibghe podecst@dd pager ikepeard by the
the screen is printed together with dot patterns or
user fjopendted) himself ehleasel OHn Tohiredte thet papat keybnsrd, amagepniomnetion on
It is thereby possible to realize the paper keyboard
the papemkybharg| is editesten therscrasonarmadk isf formedi byt foo asanegple, cutting a
“application prograns for a word processor, spreadsheet
part obfa iggioa, andicodss i das paiterme wse armnaed qrothermaskyspethat the user
(operator)_ and printed. This can decrease the nunber
(opegton) Gl FicdRa KePRIdA TSR ANZRZEPENN t he screen and nake

£ Bt S 1 R TR i ot s
inple. Figs. 74 75 t ' t. |

s e i o o, RagebRE S inlale of he

s_cre%xgg Cﬂ?}%éed;ﬁ) §%t‘ﬁ¥ely ieh @ 9%%%{?%1 élafn?lgt'e? oft r«lidsg%gteoﬂ {ivjﬁ?chl dSot patterns

_ ar are he e odlnent
are gritfi @B 1t ﬁ_ttHe@b)igéstsle@H)t RAHOGY Fapr 1@5béhrd 88 RFHiSRkI execution

I ntroducti on. shown in this distributed docunent
comfnfh@ for’ fAmdfchs’ 8 appIittibh §¥6shmb Sfohni Gdfl peotessor, spreadsheet
software and the like are customized for the user {operator) and printed.

This can decrease the number of functioﬁal buttons arranged on the screen and
make screen interfaces for the word processor, the spreadsheet, and the application
programs quite simple.

Figs. 74 and 75 show that one embodiment in which the dot pattern reading
device, the index table, the server management table and the like described so far are
applied to the embodiment is formed into a distributed document as a technical

introduction.

As shown in this distributed document (Figs. 74 and 75), the present technique
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can be realized as Gid Onput (trade nane). Figs. 74
and 75 show an instance in which the scanner is used
for the personal conputer (PC) as hardware, that is,
as GAM (Gid Application Manager that is the nane of
an application programinstalled in the hard disk
device of the PC). In Figs. 74 and 75, (1) to (5) and
(7) show exanpl es of actual operations. Nanely, as

can kdwganzadras Grid Ofpwi(gaderdame)he user executes an
installation programin a CD ROM or downl oaded by
accEgsi ??garah’i’ﬁp shoay preinstanee i whichdhe seepnesris gped foe the personal

com 8B, TR LR S R A% e
' . .. 1 I N | |
v ] S S i B P B A o

ar <P B 28 oy 7 T \ERST AL PP MBSl of P bferagors.

Namtregfé 3s URBwheh '1 ) Y Fi%.h ?4,r @%i N bxutedeln irﬁfaﬂgg%ro gram in a

ogni zes the’scanner. en the scanner rea

CD-ROM 36 Q@1 AdERYy Rkl HierhOBAarbaisiP erPat &£ ) p@bonal
the surface of tﬁe tag i's read by the personal

'comﬁlﬁﬁmﬁt@ran(ﬂ%isﬁéfsath@ ISR sabihe deRer progeed as tRi®RnY pfdRfams on
menory (VRAM. The GAM read by the central processing
an Of{dpefafinb)syste@y.00Eke e apdocinertisl pn iapplgetiod girograint wundled by
to a code (code nunber) according to the above-stated
the GANband ¢omidnGRhBIsuchk aCGRrdPR) and\motvhigsimageseintd thethasd disk device
scanner scans the tag for the first tine, then a
(HD}creen for pronpting the user to input personal
i nformati on corresponding to the tag is displayed. on_ .
t heN@Exts sThep the grawer [y gpncgiedttpe H@%st’?ﬁlﬁlnaéot#ﬁ dewent driver
PC), and the user registers the personal information
pro HCa8IZAEARECATER- addr ess, and a credit card nunber

"t 2 3‘19%%%{’%%3%’5‘13% e §g§/ ?q%igﬁaﬂcgﬁe&%ﬁ,i%%é? ﬁan{ilclp{éaattem) of

| in, Fig~ 2 '
the JROITRE el E i B8 Bgrgéﬁaﬁ%‘ﬁm:pﬁm 5 12 2758 G Joaded
o a??(ia%??lggﬁ B%)Jhgvt ag Pstﬂﬂgc@;mgé@ybf e %%gélné}r%%%% lé]%)l§/ (P

decolBEtHBRABRNEN imS&Y Rt pRREHPIIR QEREd H@hbaN a8 ding4o the
above-stated algorithm (GRID1 or GRID2).

At this time, if the scanner scans the tag for the first time, then a screen for
prompting the user to input personal information corresponding to the tag is displayed
on the display device (DISP) of the personal computer (PC), and the user registers the
personal information such as a name, an address, and a credit card number according to
this displayed screen. The personal information input in this way is registered in the
management server table shown in Fig. 24 described above and used for subsequent
authentication.

Namely, subsequently,.when the personal computer (PC) is started, the tag is

scanned by the scanner, whereby the management server performs authentication and
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the GAMis started upon conpletion of this
aut henti cation. Next, the paper nediumor the paper
control l er (paper keyboard) on which dot patterns are
printed i s scanned (read) by the scanner, whereby
pi cked-up i mage data on the dot patterns is input to
t he personal conputer and dot codes (code nunbers)
each consisting of 32-bit nunber string are decoded.
the G id started tpomesragletienof thasuthefiticatimx. t abl ) of the GAM
Is referred based on the dot codes (code nunbers). If
t heNes thequper ediys erthp erper capeoligr (pangy kedyiash emewhich dot
the index table, then it _is recognized that content
pattegng 3¢ Ponteddp seranag (ead hyethg seansigh deheredbyigkeddip image data on
conput er and .t he

i talled i I PC
the 4o} e il B meRersonal e a and ddtieateoPdh Mimber) each
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program corresponding to the content data. If an

the (ﬁgg(gﬁgc({dygh)nbg&)_t he Internet is registered in each
dot code (code nhunber) in the index table, a browser

Pr ogtidAdt£u8ss @6dd AGnbertedrd alreddyRbPkReddh thdindepa®dld then it
Corporation) is started and the address i s accessed.

is reddzaivst ithat contensSdavBordspbidingto fhediot éddesiif alrbidydadtaltddea the
(dot nunber) obtained as a result of reading each dot
persqal temputes(R{Gtandghe soraemdiainistrbel deicplkyabt 1€ dedecontent data is
managenent table (index table) (in the personal
mOoVIgMBIAZes Jor ittaged ot nuwyike orramagesnaat displpyastk onrthe Rigsplay device
Internet is referred. If the dot code (code nunber) is
(DISP Hiyse apesdng Ameg Playnadivaen Prgryrarort blimags displayderpgram
code, managenent server, then (1) content downl oad from
conegpo%gg@ﬁg@g@twbiagaer ver or, to be specific, a server

A I A R R Y
s ip G g, e bR R o Mo ViRuR RABLGE of
Micifloft LEPBRLRT S S REAH opREE %G o oadiod 1o

t hevRetwianahs SRIAPGS) 6Pk, 74,38 ldoPBte @B ArkRR) 65tabd as

code nunbers and addréesse of the dot code nanagenent
a resbRRIf @eaddB each dot pattern is not registered in the local dot code management
table (index table) (in the personal computer), the dot code management server on the
Internet is referred. If the dot code (code number) is registered in the management
server table of the dot code management server, then (1) content download from a
designated Web server or, to be specific, a server A, (2) moving image streaming
distribution or, to be specific, data distribution from a server B serving as a streaming
distribution server, and (3) Web browsing or, to be specific, download of Web files
designated by the address (URL) of a server C are automatically started.

Next, when the content data is downloaded to the personal computer (PC),

additional data (pairs of code numbers and addresses) of the dot code management table
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(index table) for starting the content data is al so

downl oaded thereto. Subsequently, the data is managed

by the dot code managenent table (index table) within

the personal conputer. Subsequently, therefore, if

the same code nunber is read, the content data

downl oaded into the hard di sk device (HD) of the

personal conputer is played based on the dot code
(inderatablye fenstattoigl the (comerixddtalhd elsoidosinlieidad) thdretone®lilgsequently,

added data without re-access to the server AL Bor C
the dgtp is eanpgedbn the dofperte maggamantyablexpidgk table) veskinphespesfonal

usi ng the paper controller for an order system of an
compet. ng and drinking place such as a restaurant. As
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code nunbers and nunber-of-itens i nformati on read
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and the conputer termnal. The code nunbers

syste® bf &5 @fingiang dﬁﬁkffn?@ldcé ei%h &fa teb@uamnu and t he
nunber-of-itens information read by the scanner are
t r aAs shdwa dhéroin; hememrputveliich tdet pattahs of kigfferemt cale numbers
processing unit (CPU) of the conputer term nal

accoyimg taaiterns ah theomeier ai rimded isrpustoncdach tabdd iretheurdieyraitsand a
added to the code nunbers and the nunber-of-itens

compyeroterminab inchyding thendisplay deviee PR isidisnabed on one epdex the
server. The order server extracts the table nunber,

table he code nunbers corresponding to the itens of the
negé, ﬁm"g t he nunber-of-itens information from
or der S&9thA
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number-of-items information read by the scanner are transmitted to the computer
terminal. The central processing unit (CPU) of the computer terminal generates an
order signal in which a table number is added to the code numbers and the
ﬂumbcr—of-items information and transmits the order signal to an order server.

The order server extracts the table number, the code numbers corresponding to
the items of the menu, and the number-of-items information from the order signal and
sets an order for a kitchen. Specifically, the order server displays the table number, the
items of menu corresponding to the code numbers, and the number of items on the

display device displayed at the kitchen so that chefs can start preparing cooking.

The instance in which the table number is added within the computer terminal

56



at the time of generating the order signal has been
descri bed. However, a seal or the |I|ike on which a dot
pattern meaning the table nunber is printed is
attached onto a surface of a stand of the conputer
term nal or a surface of each table in advance. By
readi ng the surface of the seal using the scanner when
di stributing the scanner on the table, the table
at thgimeepf g@@%@gdhfapéi@r wignal hasbeendpsaribed ellawayr, a seal or the
Ther ef or e, plurality of scanners may be distributed
like gat hicher fl%tbpaétegb megpingthe ﬁptura mlwr é$ Pﬂ@?egdﬁsa“éﬁlﬁ’d onto a
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phmnﬁy Bf B&ts@R chh SinfMaBGRRhIE&DNA8s. | f the user slides
_ scanner upward inthe nouse pad region, the

scrE@n 8USshdGis Odrl echnifle dfi theVpaper kefboah in wafch XY @esrdinate

t he scanner downward, the screen is scrolled down. The
valussadre ubdali a3ghe motigeymd. for right sliding and |eft

sliding. Fig. 84(b) shows that the entire paper

keyBigaBd(a) shasethahs mowserpdsegivads pregidahon larparhef the paper

enbodi nent, both the code val ue corresponding to the
keybgaisk ent of the keytop and the coordinate value are

regi stered in each of all keytop images. |f the user
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Fig. 84(b) shows that the entire paper keyboard is used as the mouse pad
region.

In the embodiment, both the code value corresponding to the content of the
keytop and the coordinate value are registered in each of all keytop images. If the user
taps the scanner twice or more at an arbitrary position on the paper keyboard and then
slides the scanner upward, the screen is scrolled up. Likewise, if the user taps the
scanner twice or more and the slides the scanner downward, the screen is scrolled down.
The same thing is true for right slighting and left sliding.

In Fig. 85 showing dot patterns formed on a projection board, coordinate

values and code values are defined in one dot pattern format. Predetermined matrix
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600Z/t/S blocks are forned on the board, and the sane 600z/£1/¢

code value is assigned in the sane matri x bl ock
despite change in the coordinate value. In the
enbodi nent, an icon inmage is arranged to spread over
one or a plurality of matrix blocks. By causing the
reading unit to read a dot pattern of the icon inage,
an i mage corresponding to the icon inage is

blocksvae datredi ait the dbaryd, arehthe chrhe dodr vaupisagsigmad ihdhe sdmee matrix
I mage corresponding to the icon inmage is

block Respite changstin theldogrdinate vedue. Fig. 86 shows the rel ation
bet ween code val ues and XY coordi nate val ues of dot )
patindhe smbpdigsah apdeen smags is peangsilite spreag avermng or gayuplity
is.a.table_showi ng values defined in 32 bits from Co
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by Fibeg&spiRnakble Show Rk vakRFEtEaedlih 30MbitdromRYo O of the dot
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the df &E['e%}’?jj, ‘the play of video is paused.

Figs. 88 to 90 arc diagrams explaining the technique of creating the paper
keyboard on which icons on a desktop screen are printed by capturing and printing the
desktop screen.

In the embodiment, a program of outputting the paper keyboard on which icons
as well as dot patterns are printed on a paper space as a print medium is prepared if the
desktop screen is captured by depression of a “PRINT SCREEN” button (prt sc) on the
keyboard (KBD) or the like.

Fig. 88(a) shows the desktop screen of the display (display unit). On the
desktop screen, icon images of a word processor, the Intgrnet, and a spreadsheet and a

START button, for example, are displayed.
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58 S 30 g a5ud START button, for exanple, are
di spl ayed. |If the desktop screen is captured, the hard
di sk device (HD) of the personal conputer recognizes
each icon is displayed at which position on the
desktop screen and cal cul ates a coordi nate val ue of
the position at which each icon is displayed. The hard
di sk device (HD) makes the XY coordi nates on the
STARGDtof, fopexmgionge digplh@se on a print sheet and
generates dot patterns corresponding to the icons. The
dot Ifptat tdeskiop iscreb dke sapdared ptht thard diski dprvideyHIY) of the personal
coordi nate val ues on the screen and code val ues
computgnictygmzgsfeaeit icon s displaydreat vad glepesitien pr dreglepldop gereen and
format. The hard di sk device (HD) perforns a
calewpige p icpprdiiate wuaplithp pPEPH 8t Which €ach tegn ivdisplayed.  The hard
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Fig. 90 is a diagram showing the format of the above-stated dot patterns.

Since the format of the dot patterns is similar to that describe above, it will not be

described herein.

In this way, by printing icons on the desktop screen in advance, the icons can
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In this way, by printing icons on the desktop screen
i n advance, the icons can 59 be easily designated.
Even if the icons on the desktop are invisible on the
screen because, for exanple, already starting a
plurality of programs, the user can easily boot wup
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are formed in a predeternmined region as a pair on the

surface of the nedium and a bank separating and

defining the region is provided for each region. 61
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CLAIMS

L. An input processing system for an information processing device,
wherein

a dot pattern formed on a surface of a medium is read using a scanner
connected to the information processing device, and is converted into a code of an
interrupt key of a hardware keyboard defined by the dot pattern, thereby generating a
key input interrupt processing in a central processing unit of the information processing
device, the dot pattern being printed, along with concave and convex portions of raised
dots, on the surface of the medium as an icon,

the dot pattern and the raised dots meaning the dot pattern are formed in a
predetermined region as a pair on the surface of the medium, and a bank separating and

defining the region is provided for each region.
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