SPECI FI CATI ON REMOTE CONTROLLER TECHNI CAL FI ELD The
present invention relates to an.input processing
system for an information processing device using dot
patterns formed (printed) on a surface of a nedi um
such as a paper sheet. BACKGROUND ART Conputers have
been used in every situation of life. Functions and
pur poses of computer é\ ha? dramati c increase such
as obt ai ni ng necessar%P éﬁﬁpﬁ%(?%n by access to VB
pages on the Internet and purchases of articles in
addition to conventional purposes such as creation of
document s and calqgéﬁﬁyﬁgéxmgﬁﬂgﬁﬂﬁkonalIy, it is
necessary to performoperation such as input of
letters or characters using a keyboard and a nobuse so
as to do these behaviors. However, it requires many

TECSDNIAICRIEGH oper ati ons and takes long tinme to |earn
how to input letters or characters using the keyboard.

|t The gicsatianinfige eelstey talhh iipht biocedstis H8teiPRY aRddfodsation
troubl e operating devices such as seniors and

procesang deappadineedc eagerns formedn(printet oen a bmfapefatmeedium such as
devices. Furthernore, the problemof "digital divide"

apapsesheed. that there is a distinction in information and
opportunity between those capable of operating the
keyboard and the nouse and nmastering conputers and

t hose_incapabl e of operating them and nastering
BAC@HE%G%@?@fd$b sol ve these problens, there have been
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oper at reads the barcode using a barcode reader
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information or purchase an article (see, for exanple,
charfadre tinpakeimidkd 40d a mouse so as to do these behaviors.

However, it requires many complicated operations and takes long time to learn
how to input lettérs 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 the mouse and mastering computers and those incapable of
operating them and mastering computers,

To solve these problems, 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

region on the surface of the nediumso as to display

the barcodes and there is, therefore, alimt to the

nunber. of codgs that can he di splayed on the surface .
webgjfe prawidad By 8 tsadeicopgerped-e df wivser (@napeRipyysadsthe parcpde using

di sadvant ageousl,y difficult to input codes . .. .
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Dbop 20, DBYERG 30 JPmeE R A0l iBuithRillofd ublicaion No.
2003-B&iq4 1S, to provide a paper controller, a renote

controller, a projected i mage and novi ng i nage

control system and an information processing and

di splay system in place of hardware devices such as a
DISKEQBOROFANMENEOMN tablet or the |ike capable of

inputting letters, characters or the like to a
PROBIHMSE 8i0 BESQINEDR MW AHE DPEENTI@NS wi t h easy

mani pul ati on. MEANS FOR SOLVI NG PROBLEMS To sol ve the

pr obbwigker, it iengecssonto Seawrerit prodeterdupedregioa drothe switigg of the

means. A fijrst asgect of the present invention is a
medigige as &b Aisplgy the barsadesygndrthgrepapidereferent Liglit wr theawimbgr of

a dot ttern superinposed an rinted thereon, the .
codey (}gatpcaa{lJlt § ﬁlsggliyﬁ(g Ono@aﬁ & Bg t%ép}eg}qql.n gAg compared with the
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i sSplay ‘control device, SUCH B pro%ranﬁbroa ca§%|ng

- surfdcE 08 NLShedifmt Uner, a recorder and player, a player, a
network access device, a settop box for broadcasting
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renote controller conprising an inaging unit that
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anal yzes the dot pattern froman i mage picked up by
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unit, and that decodes

display system, in place of hardware devices such as a keyboard, a mouse, a tablet or

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 aspect of the present invention is a remote controller used with a paper
- controller having a dot pattern superimposed and printed thereon, the dot pattern being
~ obtained by patterning a predetermined code value based on a predetermined algorithm

and formed on an icon on a surface of a medium signifying a control button of an image




the dot pattern to a code value signified by the dot

pattern, and a transm ssion unit that transmts the

decoded code value to the inage display contro

devi ce. A second aspect of the present invention is

the renote controller according to the first aspect,

wherein the imaging unit is a reader provided
_integrally with the renote controller. A third aspect
displgy copoleyicensuchragarpTpsiam bropdeastingitaceivew Bttarsr) @ recorder and

according to tq% first _aspect, further conprising a
player, 3 paser, r?awwgr Mt F%gagﬁﬁtqp b fax hreadcaging rerphigneor a

rol unjt wiredly or rel essl
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i nput system that is, aper control renot e
transREiiitho Hb®ed aocp:r@ih%:tbeﬁé ineRe Rl e, dIRbN@evidrge contr ol
system and an information processing and displ ay
sysAaatoridnaspe@cad thé plasdinventidf s dRSrefotdc@rotler according to
keyboard, a nouse, a tablet or the |like capable of
the firsispedtnghdreinttbe smagih@nait iser seader irbveidéd keegralby with the remote
conmput er and perform ng operation on the conputer with
00‘@%@9 operation. BRI EF DESCRI PTION OF DRAWNGS Fig. 1
is a bl ock di afgr am show ng a system configuration of a

scaﬁrﬁl@r amngcteof the pragentrinventipn gs the remotgrroaftpllermeeerding to the
%ra homnn a. dot pattern gccordln to GRID 1;
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|nfor n dots nthe ern according to t
comigi BATE Wil FofteSto e or BAGH SR el ppiroler main
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the tﬁlﬁfas%&tpﬁﬁ'ther having a cradle structure on which the scanner is placed.

EFFECT OF THE INVENTION

The present invention can realize new input system, that is, a paper controller, a
remote controller, a projected image and moving image control system, and an
- information processing and display system, in place of hardware devices such as a
- keyboard, a mouse, a tablet or the like capable of inputting letters, characters or the like

to a computer and performing operation on the computer with easy operation.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a block diagram showing a system configuration of a scanner and a

computer;




Fig. 6 shows an exanple in which the information dots
and the data defined by the infornmation dots are

di splayed in the formof 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, and Fig.
6(c) shows that five dots are arranged; Fig. 7 shows

dif i ' f the.d S di
T 53 k) 3Pkm SRLERL R BT RU S Bbohfinh LRI
arr gighng ag!e?ﬁlér do&i?’ﬁjahlogho%ﬁ an ok fn Iz:(oq)info?mgtion dots on the
schermati ¢ di agram of~arrangi hiChe T for hation do?s,

dot fati@m J&Sﬁdiﬁgsto%héﬁi'k?ﬂgt;i_c diagram of arranging 12
_ i nformation dots, and Fig. 7(d) is a schematic diagram

of Bigl angkRN@xPanatbif @hgam MW SrrafpethenBof the @fformation dots
expl anat ory di agram showi ng arrangement of dots

accondifigtaiheGRI® the CGRID 1; Fig. 9 is an explanatory
di agram expl aining a format of dot patterns according
t o Big. érshods meothcoéxdanipde i edéoht thi nnkehation ddts gnd Hekai defined
an expl anatory di agram showi ng dot patterns according
by thegnfgrmtion dets gre digplayedan dicafgramf bitoacavgding tethatGRID 1;
bet ween dots and grid lines according to the GRI D2
Fi gFig16 shews appxanpimim witiohribe infermgioardognandrhe dawtdetned by
dot is shifted froma ri.d point accaording to_the .
the 1@%“92“;1011: ofs a&%dlﬁ@a%ﬁddattg%&qne?frblﬁia&gﬂfémgfte gh%ﬁ&ﬂai 1 Pihgrein
. iL.pformation acqujsition by _difference _accordjng to
vig. b{R) ShOP bR 1 Rts oy et iy B SBRGS ARG Fk dafiheh Sfransed.
J information, bits, a security table, and true
and €lg})€@% shows tﬁgt ﬁve (%ogs i é‘ﬂ‘l‘@}#&‘%;

according Fig. 15 is an

ex pt%g FhRéws glioa'g'[cmlfﬁmggot gg[gﬁlt a%c&fd%'ﬂgtjﬁWe &RIBNE Wwherein

keybGard ~according to an e I'nent” o e present

Fig. 'kﬁ%{)g{kt b QRherfhie dﬂa%ra?@%’f'saéag%ir%g SRR iohNGotOAPE! 7(b) is a

eyboard; Fig. 17 shows pages of the papér
schel@}O dapfim bf Grradding &indAnR¥ALANAIGE YFig] AQGS &M sdhemiaid dAigram

paper controller according to an

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

Fig. 8 is an explanatory diagram showing arrangement of dots according to the
GRID 1;

Fig. 9 is an explanatory diagram explaining a format of dot patterns according
to an embodiment of the present invention;

Fig. 10 is an explanatory diagrain showing 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 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;




enbodi nent of the present invention; Fig. 19 shows

anot her enbodi nent of a paper controller for

registering URLs on the Internet as bookmarks; Fig.

20 is an explanatory di agram showi ng a state of using

t he paper controller; Fig. 21 is an explanatory

di agram showi ng a state of using the paper controller;

Fig. 22 is a diagram show ng a screen displayed on a

nmonFigot4 isfa dipgramt showirigsa repesiohemmeg inrmeftiarhizitsp apequrity table,

controller; Fig. 23 is a diagramshow ng a screen :
and grug yrlygweccording oghe GBID2f operation is perforned

usi ng the paper_ contrqller; Fig. 24 is a diagram
expiFE ioni§ 28 RiNalons dasram FhVBRHoHAEEH tusINge PEIGH keyboard

Fi,g. . 24 h I | i.ndex tabl i ded i
scoiig 5 21 CRBABRE o HEPREr  BEOBp e hows &} managenent
i ded i ; Fig. 25
e K B3R BCARRR o e nTREREEREEY: rent "o paper
confgf _IIZE{%%‘?Q%%].%%%@M&QE&&SR bGPt rol ler including

gui de b I'sS a tiagram expl ai ni ng anot her

g”bf?i&. RNE affexplaRABRS dia Ak Q{A‘ﬁﬁ% Elg[fa elbaﬁﬁﬂﬁﬁ&k%colﬁiei{?g to an

7 1s a cross-sectional “view of aper contr ol

embS8idwht bthEipBesedSnvdritign; 28 1s an -expl anatory di agram
showing a state in which the paper controller is

sepatgtiodhbweambdther ghbstimbankSi piped coriPolicd far figh®driig URLs
show ng anot her enbodi nent of a paper controller and

on tle bowetrag bodlengp&ger controll er on which protrusions of
rai sed dots are provided as well as dot patterns;
Fi gFig300 isamexplangroayriizbom shpveng aistte efison the pepasfcontroller;
paper controller and_ _show ng the paper controller on
whi Eig- B &t auesipdangtosy diegrageshayeng aa?aée ol usinefbe paper\wentroller;
as _dot p_att(ﬁr ns; Fi 31 is a diagramexplainin

g. ( ..
opeFi i24rs rdipFamphBing a porsan JIsNAYEd 98 hEonHer operation is

performed using the paper controller;

Fig. 23 is a diagram showing a screen displayed on a monitor if operation is
performed using the paper controller;

Fig. 24 is a diagram explaining a table used in the embodiment, wherein Fig,
24(a) shows a local index table provided in a personal computer and Fig. 24(b) shows a
management server table provided in a management server;

Fig. 25 is a diagram explaining another embodiment of a paper controller and
showing the paper controller including guide banks;

Fig. 26 is a diagram explaining another embodiment of a paper controller for
bookmarks;

| Fig. 27 is a cross-sectional view of the paper controller shown in Fig. 25;

Fig. 28 is an explanatory diagram showing a state in which the paper controller

is separated from the guide banks;

Fig. 29 is a diagram showing another embodiment of a paper controller and
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scanner to operate, wherein Fig. 31(a) is a diagram

explaining a grid scratch operation, Fig. 31(b) is a

di agram explaining a grid tapping operation, and Fig.

31(c) is a diagram explaining a grid sliding

operation; Fig. 32 is a diagram expl aining operation

of the paper keyboard by causing the scanner to

operate, wherein Fig. 32(a) is a diagramexplaining a
showgingdhgpaped coritgiiler am ebhkdhgprotr@2¢s)ofirsisad dhitagregmovided as well as

explaining a grid grind left; Fig. 33 is an

-dot patpinat ory di agram showi ng a state of using a nouse

pad according to an enbodi nent of the present _

i nv & i30nis aigeragy shawipg dnagenambe@imenhphg naper srytipdler and

pad, wherein each of Figs. 34(a) and(kis(b shows. a
showing thg aafpeﬁ%‘g«'@?'ﬁaan Fhirhagprusiensf gasedots, eaﬁawé%é g well as
d %{gom.a rectangul ar nouse pad; Fig. 35 is a diagram
Ot RIS ni ng a specific exanple of the nouse pad; E --

i 0. 3640.5_ 3. di expl ai ni ling.

opoFis S a iR R BN Al of A RuRERSIBAERYY tiline the
TR AR IE SIS Pl o PR eryion
Fig. % l(JBgfiQ‘&'iﬁe[graﬁ %Qﬁlggﬂi@’a 2rid SR ofPRIGAL b FIS B m@w diagram

e pad;” Fig I's a di agram’expl ai ni ng anot her

explemRQi sRDélidhg spdimitie pad and showi ng the nmouse pad

i ncluding annul ar grooves; Fig. 39 is a diagram

expFa. B2 iga dixgidae exsininae spepdtioafofahapapee kpgbaahbly causing the

showi ng the nouse pad including radial grooves; Fig.
scandlr toparath, sdhesein Eipn G2 (ay isendit: ppram exphooingergridgdrind nqghpend Fig.

keyboard and 6 explaining the paper keyboard
32(bp és 4 dirgtanyexphgning lByeridegrotd lafid r el ease operation; Fig.

41 is a diagramexplaining a |letter or character input

met At 33f 1saan explapatery diagsam cshewings aj figat ofuusing a mwuse pad

g&per keyboard sho in Fig. 40, Fig. 42 is a diagram
~acco, B

£ 50 # Fgbeimsatefithe PEReHIMEIHER | nputting a letter
o Fi 1554 gt BN EESI KEXRORS SEONR LAEL 8y ) an

34(b?§hoavps 3 %i?(lzu attri rﬂgus%ep\a/lid%gd fez?crh of Figs. 34(c) and 34(d) shows a rectangular
mouse pad;

Fig. 35 is a diagram explaining a specific example of the mouse pad,;

Fig. 36 is a diagram explaining a web page scrolling operation according to a
browser program by a scanner operation using the mouse pad;

Fig. 37 is a diagram explaining a web page scrolling operation according to a
browser program by a scanner operation using the mouse pad;

Fig. 38 is a diagram explaining another embodiment of a mouse pad and
showing the mouse pad including annular grooves;

Fig. 39 is a diagram explaining 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
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inputting a letter or character by voice recognition;
Fig. 44 is a diagram showi ng a scanner integral with
an infrared renote controller; Fig. 45 is a diagram
expl ai ning operation for transmtting an infrared
signal to a television using a renpte controller
structured to be able to nount a scanner on a cradle;
Fig. 46 is a diagram expl ai ni ng operation for
explamings thd papg keyboafdr aeddmsngnaputt by @ueletdandprddexe usperagion;
a renote controller structured to be able to nmount a
scafiimd] ona diagram gkplainfigya let?r ps charditerginamh wribbdiiha fejter or
a paper controller including a function of a renote
charagieit is énnué psing theapapey ksybaard shewd mFigud®t i on of
controlling a settop box; Fig. 48 is a diagram,
expFig M2n§ adisgren cxplating Pépe¢1§6|q§amﬁbe Priigputiing Isfter or
a,  renpte controller for a teleyjision and a function
chargger iSing e PARES KRG d SPWORFE A 49 i s a di agram
explai ni,ng fuynctions .and operations of the r .
cont RolPare SHET IRPRMRE Y Pyigeg S gie s g BARe dovice for
. | i, NGt .-and operations of the
mpugg%g@ﬂ%rggr%%%iapﬂg?gy gﬁg%&?ﬁﬁ'ﬁ?@s. 47 and 48: Fig. 51
IS pigdiQoam & | BhdWBink U SE4rABS iRBEaPRARLH Gl remote
the paper conttollers shown in Figs. 47 and 48; Fig.
contBdlel;s a di agram expl ai ning functions and operations of
the paper controllers shown in Figs. 47 and 48; 7
Fi gFigh35 iisa diagtaagerplaiiy epenativg ot hahinifisngmdinfrared signal to
operations of the paper controllers shown in Figs. 47
a telanidiofA8ysirtg g.refhdtel condrotlem ginarured b dierdbhg t¢ moint enwased on a
operations of the paper controllers shown in Figs. 47
cradlend 48; Fig. 55 is a diagram explaining functions and

operations of the paper -controllers shown in Figs. 47
andFigg46 is a diagram explaining operation for transmitting an infrared signal to

a settop box using a remote controller structured to be able to mount a scanner on a
cradle;

Fig. 47 is a diagram explaining a paper controller including a function Qf a
remote controller for a television and a function of controlling a settop box;

Fig. 48 is a diagram explainiﬁg a paper controller including a function of a
remote controller for a television and a function of controlling a settop box;

Fig. 49 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 50 is a diagram explaining functions and operations of the paper
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;
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Fig. 56 is a diagram explaining functions and
operations of the paper <controllers shown in Figs. 47
and 48; Fig. 57 is a diagram expl ai ni ng a paper
controller for providing various services in a hotel;
Fig. 58 is a diagram explaining a paper controller for
controlling a nusic or noving imge player; Fig. 59
is a diagram expl ai ning a paper controller for
conkigol33i ngy aa diagsirs explaimmgi Amcliosyang| ageratjonki of tHO paper
IS a diagram explaining a method of using the paper
contyollgtsrspwais Figsohhand 48; Fi gs. 58 and 59; Fig. 61 is a
di agram showi ng a specific exanmpl e di splayed on a
di s%iga)ﬁ“i fis 18 dlagsan epXIIY AL [ynshanss pBdnoRgRatng sof de paper
and 59 are used;, Fig, 62 is a di agram expl ai ni ng
cont’foﬁﬁ]&gts SWQI%El?SO?JF”e?’"ﬁ!tg‘fgons of the paper controllers
sh idd Figs...b8 and 59:. Fig. 63 is di agr am
oxel i iong iR o tagEe o 267 PpEMiRcrr the paper
com%?gltsrs%‘k,ﬁq&r%gowaﬂdfmsﬁ gs. 58 and 59; Fig. 64 is a

agram exp ning functions and operations of the

PapEl, SBOR a0ldhfk 5in S¢ ]];ﬂn FirQ8ons®3n@N&bherdionk! 8¢ tlf@é paper

is a diagram expl aining functions and operations o

contiollersRAORH in FRR! 404ddefgs shown in Figs. 58 and 59; Fig.
66 is a diagram explaining functions and operations of

t heFigaperis 8 digghmokkslhmimghaWapen dohgslerSorap@viing various

Fig. 67 is a diagram explaining functions and
serviogeanathotals of the paper controllers shown in Figs. 58

and 59; Fig. 68 is a diagramexplaining a white board

on Kigi &% idetdiagramexphinzing appapat echtradied fethowitrodjing s natses or

in which a controller and i mages are displayed using. a
movigEanage Bayer; Fig. 69 is a |ongitudinal sectional view

show ng an enl arged sectional structure ) .
Fig. 59 1s a diagram explaining a paper controller for controlling a music or

moving image player;

Fig. 60 is a diagram explaining a method of using the paper controllers shown
in Figs. 58 and 59;

- Fig. 61 is a diagram showing a specific example displayed on a display if the

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

Fig. 62 is a diagram explaining 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 diagram explaining functions and operations of the paper
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 explaining functions and operations of the paper



Fa
; )
: ;

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 diagramexplaining an acrylic
board on which dot patterns are printed and show ng a
state in which an initial screen of icons is displayed
using a rear  projector; Fig. 72 is a |ongitudinal
contepdlers shawn iy Fegy 8hand Ry an enl arged sectional structure
of the acrylic _board; Fig. 73 is a diagram expl ai njng
f unEig offai?s if gr digesam; mplaipmep Aptiope\apdapperaions of db¢ paper
hilrrse f or ersgé%f, rerein Fig. 73(a) shows inmages
C"m’a%‘%ﬁ%ﬁ‘éf&% 1g§- %‘tﬂi@ device and Fig. 73(b) shows a
sta L. which the nmages ar.e printed. oyt to sheet ; .
Fi g8 Y el P RER e B0 St gy Paffer B printed
' .0f 1t -~ ] i on: +Ei j
and SIERAA FRRte s BARPE e s ThirBilod e s g8
PrepNko i MR Rkl sEaamamewss@w%@%{ TR s kiBhA%t@Bture
order systemfor a restaurant nenu at | one
of theridpdibgailt of the present invention; Fig. 77 is a
di agram expl ai ni ng an order systemfor a restaurant
menBigt Mais 4 Slagance it emhitobodrd on Wededdt pans@nhieostinted
Fig. 78 is a diagramexplaining a direction of a
and shamenga statl incddch rwoss se divphuyed asidg apedjectat;i on of t he
scanner; 9 Fig. 79 is a diagram (1) for explaining a
met Higd 7bfis raedisgrainm gxplaininge ki patylisrboard pacwhioh dehgatierns are
cangle if performng a key input interrupt processing
printgq apd shgwigg arstate ghwhish anrigitishsergen plicersisvésplayel gisingor rear
.is a diagram (2) for explaining the nethod of
Proj§idsuring the inclination direction and the angle if

%&r i%gz%?sga( \togginﬁ}{qilkg&?%ai]gite{ew%% : %g%}elgrsgieg gec(t)ironetllhs?ructure

of the acrylic board;

Fig. 73 is a diagram explaining functions for creating the paper keyboard by a

- user himself or herself, wherein Fig. 73(a) shows images displayed on a display device

and Fig. 73(b) shows a state in which the images are printed out to a sheet;

Fig. 74 is a diagram explaining GAM that is one embodiment of the present

invention;

Fig. 75 is a_diagram explaining GAM that is one embodiment of the present
invention;

Fig. 76 is a diagram explaining an order system for a restaurant menu that is
one embodiment of the present invention;

Fig. 77 is a diagram explaining an order system for a restaurant menu that 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;
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Fig. 81 is a diagramfor explaining a nethod of
measuring an inclination direction if performng the
key input interrupt processing or the GQU operation by
inclining the scanner; Fig. 82 is a diagram for
expl ai ning a nethod of neasuring an inclination
direction by using a Fourier function if performng

the key input interrupt processing or the GU o
opeligt %’%hs pylideran (b fog exhleinjag gaethodiofy megguring gp inclination

. diagram for explainjng a nethod of measurjng an )
direchigp %{Kﬂ a pgle ﬁﬁfﬂf@&lﬂﬂ&ﬁ Wy igewtigteamPtRIpsessag s 8 GUI operation

.equation if performng the key input interrupt
- by“ﬁﬂ@&%&ﬁﬁ? *the QU operation by inclining the
sc .. Fi 4 Ls-a diagr for explalning. .
covabeg s gt 25 R ShPHAEMs o RRTpdfod F RRligeton

. - A . o L .
diree{ Bl M0 BAC AR gRTolrind, B8 IO Brokcling ot The St
operflicd®yamilifthg @¥REAIRENg a format of dot patterns used

on the white board shown in Fig. 85, Fig. 87 is a

di agpagl Showiiagran Godexpainiifs & omeMEIRITOmekFias RANHRABSIon
table of dot patterns used on the white board shown
direction Kt @erf8mingitge k8§ ibputaindéraght airoéasing i@l thk NGUY operation by
functions of printing a desktop screen on a display

inclimngl thfeacamregat i ng a paper keyboard; Fig. 89 is a
di agram showi ng a code val ue-to-start program S
corlfigsBdrigendagram v explawing eomethografrmeasyringean inclination
. desktop screen on the display and creating the paper
direction prwhigadovgigHivmcdon dperiorging the keyrinpyt ISEIPA PFIcKeping or

rmat of dqot patterns generated if printing the
thec%ﬁ§¥?ﬁ$mgéﬂé%ﬂﬁ%ﬂg ﬁé“ﬂ%@blay and creating the paper
ke oaﬁg.. EXPLANATIfC]\IS q: LETTERSthC]d? UVERALS 1 Dot. i
pater i 23 }@egmggl{n or explaining a method of measuring an mclination
direction by using an n-th degree equation if performing the key input interrupt

processing or the GUT operation by inclining the scanner;

Fig. 84 is a diagram for explaining a paper keyboard in which XY coordinate

~ values are used as a mouse pad,

Fig. 85 is a diagram for explaining a white 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
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3 Information dot 4 Reference grid point dot 5
Virtual grid point CPU Central processing unit MM
Main menory USB | /F USB interface HD Hard di sk device
DI SP Di spl ay device (display unit) KBD Keyboard NWIF
Network interface SCN Scanner BEST MODE(S) FOR
CARRYI NG OQUT THE I NVENTION Fig. 1 is a hardware bl ock
di agram showi ng a configuration of a persona
keywanhuatér and a scanner. As shown in Fig. 1, the
personal conputer includes a central processing unit
( CPUlg. 98 ise dragmancion sxplaininga rmakafidot paitered gmetatesd ifjgasting
a main menory (MM, a hard disk device (HD) connected
the degktgp gergey display and cxgatinghepapekespagler vi ng as
out put neans, and a keyboard (KBD) serving as input
nmeans. The scanner (SCN) serving as inmaging neans is

Exp%%ﬁ%ﬁgzﬁ%wfd fTEEF"%%%}WE {USB interface (USB UF).

n’interna nriguration of this scanner
(SCN) . is, not shown in the draw ngs, the scanner (SCN)
1 incPgteatesh infrared irradiation unit (LED), a filter
cutkisng of f predeterm ned wavel ength conponents of a
ref PEEP8Y 1ight of an infrared light, and an imaging

2

3 devhﬁghﬂéﬁﬁkﬁ{_CNCS) i mging the reflected light. The
scanner is designed to be able to inmage the

4

refk@ﬁfei‘ﬁeeﬁﬁgg&nft%{n a paper keyboard or a paper

contro r“and to process dot patterns printed on a
sur {/aak1 Bfid fofiedi um as i mage data. A right click
button and a left click button are provided on a side

CPUs Ur Eamen] pfodefieng unit
MM  Main memory
USB I/'FUSB interface
HD Hard disk device
DISP  Display device (display unit)
KBD Keyboard
'NW I'F Network interface
SCN  Scanner
'BEST MODE(S) FOR CARRYING OUT THE INVENTION
Fig. 1 is a hardware block diagram showing a configuration of a personal
computer and a scanner.
| As shown in Fig. 1, the personal computer includes a central processing unit
(CPU) as a main constituent element, and also includes a main memory (MM), a hard
~ disk device (HD) connected to a bus (BUS), a display device (DISP) serving as output
means, and a keyboard (KBD) serving as input means.

The scanner (SCN) serving as imaging means is connected to the CPU via a

11



scanner (SCN). The right and left click buttons can
realize a right click-on function and a left click-on
function of a nouse, respectively. Wiile Fig. 1 shows
that the right click button is arranged in an upper
position and the left click button is arranged in a

| ower position with a reader portion |aid down,

USSRy FOBB1 | A though not shown. mot onl v ¢ he.
d b | . .
ouRLBtugEH fieheh @repirtinnst o B (SEe arpawn in the

drawag%é ﬁq%] C%%Hkg g&ﬁl)] 1F ﬁa?ﬁﬁare gﬁefedgaﬁot%hugﬁt ({L%Dér%g%ter cutting
off prbdetdr rﬁé&'\ﬁmléﬂlﬁﬁ%ﬁgﬁ}f%g&’}é%}eﬂe 81 oi‘-‘h&?ﬁffa?@d fight, and

map dat ett or I on,

an nhﬁgn@é ABiEO(CCIH Qi €108 SRR Ql%'reﬁ&‘t'é Ht! mi@ﬁe scanner (](SCN) is
ntormati on, prograns and the |ike cah be downl oa

desigrie@Moab @bMefo dgehthe SeN@dted MWD frofRh SpapUE Revard or a paper
. application prograns, e.g., a dot pattern anal ysis
contpilegamhoyseckss dot Iﬂiﬂeﬁiﬁ’@ﬁdi:eﬂﬁfmta airfacbef prredfd as image data.
i nvention, the electronic map data, the letter or
chaAatghé click nittmrantli adift clible buitegareipnéaderbon asidetstiface of the
voi ce information, the noving image information, and
Scanvgrﬁs&};&) t Abeaichaenddelt chek hntlaperaaticalizesy Sekinelic®e)n funetion
stered in the hard disk (HD). If the centra
and %F gfugstien elepupuyes ssperyeln iWhils Figi §shows that the right

obt ai ned b eadi ng data on ed.dot pattern on .
click brisfog, s earabegt 1t #su |H9ﬁﬁ“PPé‘HHtthg? bu Oelsé:r@fraaafai

{ th tt dat
tow B e BB Vfa‘hég%ﬁ%l%?? o e Buflofifig ot i
| t (CP ds th | ect
o e 2y Cer Vor char act er i nformation. the | mage
f
R e S S T S

1oud§ﬂé§kér%ﬁtthélllgé‘ﬁih b E@ﬁﬁeﬂé@ aE%ﬁ%]ugﬂéJicésHD) and causes
he read data to be output fromthe output device

SUC'hh@b‘u:i (BUE) shtamesled t6Q deGR)-pRfpode hOWGSIP e such as the
etc. which is not shown. The codes or coordi nate val ue
Internetadiaby deeorke aneréice (SON) I/A), | whitebyl et@trohROmab ad#4, lefter or

detail. Although not shown in detail, the scanner
chardcBENpformetiord émaghmfomfatian exbice information, moving image information,

y-

programs and the like can be downloaded from a server which is not shown.

~ " Data such as application prograins, e.g., a dot pattern analysis program used in

. an embodiment of the present invention, the electronic map data, the letter or character

information, the image information, the voice information, the moving image

information, and various tables as well as an operating system (OS) are registered in the

' hard disk (HD).

If the central processing unit (CPU) receives an input signal obtained by

- reading data on an imaged dot pattern on the surface of the medium from the scanner

(SCN) and converting th_e imaged dot pattern data into a code or a coordinate value via

12



S

irradiation neans (red LED), an IR filter, and an
optical imaging deice such as a CMOS sensor or a CCD
sensor, and functions to imge the reflected |ight of
the irradiated light irradiated on the surface of the
medi um Dot patterns on the surface of the nmediumare
printed in carbon ink and i nage and letter or

arts o

.act h th th t t
A R T D TS S
S5 g, o S R B B0 g,

B SR 08 IR 8 T RS B8l e

) ‘ y : _
frongﬁhg e Fisk AATH R dalli RN Qeakaﬁa;é‘flf%éf Pﬁtgﬁﬁﬂo&ntthﬁ%utput device

inary print” wthout visua nci ng e
such mg@&sﬂag db@iké APSP)Ur a0BAIPEAIRE, Tt d R HAEE noDsHJg, Ot her
carbon 1 nk. Wile the carbon ink is nentioned as ink
haviThg cbe bmtsoriidsteadsed Bad by teadcafitic ((SEN)CHill bdrdescribed
type of ink used to print the dot patterns is not
latedihdietadd to the carbon ink but any other ink can be
used as long as the ink reacts to a specific ,
wav althoggth noThehoimmage dsfaily he psaakect- (FCNDtingladese thes infrared
~ thus read is anal yzed by the central processing unit
iradigtg)meansied IddahpedR flenved va@ptipal dmegias deive gheintssa CMOS
val ues or code values, and transmtted to t

he i
senspepishR&D $@aey pt fupchonsie imags theppiecierilight of thygrradiated light
. Jnterface SB . The central rocessi ng unit, (CP
irradifled fyo ecsnb et b msdign. + Db oticPls o e syHiact ;e o are

. It he recei ved coordi nat al ues or, code val ues and
printed] fn SEBPRLHEpED T e R Tedl s of ShyRbuet Btk i Blp A sot pattems
arepqnl%&ﬁgn%r Al Qrgption, the inmage information, the
~vyolce in or At on, or the noving inmage informtion

cor i ! i$i8d%nly dot part

Col SERBHLABeh bl HRABEARAIEHOANEHIAL UEEaPhifiREBaly dot parts

i d prlsfeRkRaE ik Hed By the B?M\(Eh-l im8as dbytd on of
areldo?epat.ter ns G?}dg%egﬂ?gl’he Lgoty patte né %e%l in the

pr eagtan ibeVRBh,| icevbdll tReddt RtefRSaE ippi@ctdwint darbon ink, the dot

reference to Figs. 2 to 7. Fig. 2 is an explanatory
patterhewass ewprigte@RoDbe tshpdrithgosed eorexanmidmaef prine vidiout visually

influencing the images and letters or characters printed in the other carbon ink.

While the carbon ink is mentioned as ink having the infrared absorbing

‘characteristics, the type of ink used to print the dot patterns is not limited to the carbon

ink but any other ink can be used as long as the ink reacts to a specific wavelength.
The image of the picked-up dot patterns thus read is analyzed by the central
processing unit (CPU) in the scanner, converted into the coordinate values or code

values, and transmitted to the personal computer via the USB cable and the USB

" interface (USB I/F).

The central processing unit (CPU) of the personal computer refers to a table

showing the received coordinate values or code values and causes the electronic map

13



patterns according to the present invention. In these
drawi ngs, horizontal and vertical grid lines are given
for the convenience of description and are not

present on an actual printed surface. It is

preferable that key dots 2, information dots 3,
reference grid point dots 4 and the like constituting

he dot patterns_ 1 are printed with carbon ink having
data=| the it o7 £BFBPIST formatianatiedmage iikformatian, éhes‘écafammfomatwn

serving as the means .j ncl udes the i nfrared
or (e Tk oreerDAEAER JomSaoBding {onTese, Sebrgaty SHOG A code

valu@ioCHE RBlefie e B hsbiBY ePicf et Pr 8% Rpafald!Syfigh i not

shovdf € displayed. Figs. 4(a) and 4(b) are explanatory
views showi ng the information dots arranged to center

<De§&@ﬁ8ﬂofﬁ #ggxngqﬁquem i nformation i nput and out put

hod usi the dot pattern according to the present
I NVeRd idgen htl‘Bé‘rhéJ WUSSd ULRY Blséifl ihbartlat wRRhER! BS ddscribed with
recogni zi ng the dot patterns 1, and neans for
referandetutRigsng to Af or mat i on and a program from this dot
pattern 1. Nanely, the dot pattern 1 is fetched as
i meBig. ddt anlexpanatereview dhoevitig GRIP ahatgis icte paampledufithe dot
4 are first extracted, the key dots 2 are next
pattegng acgending todbepresent ihenfiaict t hat no dots are given at
positions where the reference grid point dots 4 are
or i ki kaseydiamdngsnthorigautat Had vertiselmgridoinefotese Fine for the
then extracted. The dot pattern 1 is therebhy
convgnigneg of dlescgiption rGr ?Fﬁtli‘%ri’fﬁ-?e@h omsmbﬁfzwcp%te@ gurface. It is

e T R P AT Ve U5 BN e e
d h I f

consRL e Be o BFRRO ArF PoREliS so oSl R tSipine

char?c?(g'ls'ﬁ §if R{l@ gsrc%jHeE rs%ps} ttcljg a3 ﬁil%t 1&%&@ rIHe s 3hEuAM Y idiPared

ormati on ou Vi Cce, a rsona COITpUt er, a _

1rradFa@3Hn?eaB pgrtable teI ephone, or the like. To generate
each dot pattern 1 accordi ng to the present invention,

veryipSuas bn cHRted REw SBERHY & BSNPIET wmcqartﬁatmf@ﬂmaﬁm dots
the voice information, that is, the key dots 2, the

on tHendArpaatme Pnd data Hts @fihedl e th@fnﬁfbﬁﬁzﬁﬁ)ngddtﬂ a&‘ﬂlﬁﬁlaﬁbﬂt S Figs.
4 are arranged according to a predetermned rule

“4(a) has dd)osre exghinatoog eicgansoating theainfaniatiomdofs aisirped o reenter

Fig. 2, in a
around the key dots.

An information input and output method using the dot pattern according to the
present invention includes generating the dot patterns 1, recognizing the dot patterns 1,
and means for outputting information and a program from this dot pattern 1. Namely,
the dot pattern 1 is fetched as image data by a camera, the reference grid point dots 4 are
first extracted, the key dots 2 are next extracted based on the fact that no dots are given
at positions where the reference grid point dots 4 are originally present, and the
information dots 3 are then extracted. The dot pattern 1 is thereby digitized, an

information area is extracted to convert information into numeric values, and the

14



P

bl ock 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 arranged around central virtual grid
points 5 each surrounded by the four reference grid
point dots 4. Arbitrary nuneric value information is
defined in this block. In the exanple of Fig. 2, it

informsationond thh grogramrarp louipis fion thie doopatisat 1 drasedion the numeric

(indicated by thick lines) are arranged in parallel.
valuginfareaion; o Fepgxamme theimfemmagipnispdeasthevoich e;lf@matmn and the

pattern 1 is not |imted to four. One infornation and
ProgER e s AP TCRATEES b GFRIPHEYE 19 Bhiafermafing oBingE Reviea, @ prasonsl

come%‘tpﬁaé’p‘é% dgabl S ?#2&%%5?”3 Eiﬁgri‘é”n be out put.

| .

ot 2ot Aot 1 RSB B AR s istfiory gty St
dots &fopfe% 1£1'ng %ut?l{e dﬁ%tltnfagl%ngafs tﬁgg %Q%ﬁﬁaﬂ%ﬁ At i d§ e ggdots 2,

expans eet e curve

the 1ﬁforﬁ1lﬂﬁoﬁrﬁgﬂs WMap @Rtk ﬁfé}éﬁcteoéﬁd P&int @85 4nGe erhﬁ%éd%c@fﬂﬁlg to a
be corrected. Specifically; a correction function (Xn

preddidirrinedRile badéd on f @t cofieBedRatIInWgdrRBml OWs HbShh FRL 2, in a
reference grid point dots 4 to an original square 1s

block alf ¢he duit @dtterhi € répitnting irdformikaios, SxArderentd gid peintiddtn g are
t he same function, and vectors of correct information

arramgetl svith mieemipttaione df thefkey ldetsr2drel tha defognattbnpluitn? ackotrsanged
4 are arranged on the dot pattern 1, a distortion

arounié e¢niiah girﬁaagmid heintssneach siusowrsied by teaifounraferenéangrigbpoint dots
data obtai ned by fetching the dot 15 pattern 1 using

4. AHatrannpacriydue informafioneisedefingd dm ghip E*kzﬂs din éheowanm%e of

Fig ﬁm B ahavBrbiohur blscbt of drdot bl a&ﬁ%&’%&%gﬁ lifgs) are
artargi ﬁé?ﬂtf’ffﬂilg < Nl R st the BERET AT LIORKY Pt daf BAfemn 1 i not

to a surface of the dot pattern 1, the dot
hnumg%fe%% 1 can be accurately recognized. As shown in

Fi 8911@ mfpﬂﬁatl%%y r{i*io&ga %r gfa?n g&'géspﬁﬁ&ﬁg & %PE%fEﬂ?é B9k an be

erence gri sen
outpﬁte&p&fét inYEnaQbAGhS ol PR imRlRe &rﬁlr%e[ Plfu‘iaﬁﬁ ol Bldtks can
certain direction. hg key dots are rep esen ative
be olphint s of the dot pattern 1

In relation to the reference grid point dots 4, if the camera fetches this dot
pattern 1 as the image data, a distortion of a lens of the camera, aslant imaging,
expansion or reduction of a sheet, the curved surface of the medium, and a distortion
during printing can be corrected. Specifically, a correction function (Xn, Yn)=f(Xn’,
Yn’) for transforming the four distorted reference grid point dots 4 to an original square
is calculated, the information dots 3 are corrected using the same function, and vectors
of correct information dots 3 are obtained.

If the reference grid point dots 4 are arranged on the dot pattern 1, a distortion

deriving from the camera is corrected in the image data obtained by fetching the dot
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corresponding to one block representing the

informati on dots 3. For exanple, the key dots 2 are

obtai ned by shifting the reference grid point dots 4

present in four respective corners of each bl ock of

the dot pattern 1 by 0.1 mmupward. If the information

dots 3 represent X and Y coordi nate val ues,

coordi nate positions is at the points at which the
pattdreyt upbtesthg cameras hiCiuedd tidsyewenntithieyimagd datmonHbewduiepattern 1 is

this nuneric value is not limted to 0.1 mmand can
fetched byrmpejadarseawraiith & igh dissaytipn dartordense sheendad| patirrnok can be

the dot pattern 1. The infgormation dots .3 are dots

accur%?lwre‘e?cs@meé. n@urtlaﬁrmetrs ewbtféée 86t PatieHt hdt reaf. Wlthrﬂ@ camera
inclib] iFGenect S R spraceliing HoTatgey Reheil rafim g teootrately

E&;nal poi nts while the center surrounded by the
OGY 1 ef er ence grld poi nt dots 4 is set as the

virjuak grig ?%érﬂ 3&]@' 5&?@‘210@’ oﬁtaﬁfe?t@); arra gmé four

starting at pol nt erm na

refe@ﬁcet a8 }%(ﬁﬁfﬂ(ﬂ@h p?&'eﬂtt in- fotﬁofesﬁééﬂvpl:&nex% ¥ '&a&f bloEP & be shifted
information dots 3 is surrounded by the reference grid

in a Rehiih dRkBort Tie ROPWHtsi NareHiePresdiidlve pdiBtsAeHt th8WRY pattern 1
fromthe virtual grid point 5 by 0.1 mmhas a

corr@poiing omlock rdpesigihtingethpliafosaaidiydds $eCFof exdmitle,tthe key
this, the dots are arranged in eight directions by

dots 2atravbiamed fbg stidting theefaageass! mintadon 4 ereseditan oy regpelotive
dot expresses three bits. Accordingly, one bl ock of

comery of dath agk efrthe dotpattcax pbe sl Brbirard1 6HABe bifersnativnglots 3

3(b). shows a nethod of defining the information dot 3
reprasenti X/ gnti wo crdinajseyaluggy pepréinateriosiions paet Be pobipanwhish the
is, defining two-bit inforpation by
key Qﬂt%f% AFy Shlﬁsd R Dt GATE o oW VR, Ahth MG Nalye is not

i R oy ot Rt DR oriBigy bFscnizndy SfmObloff pffpe do

I|ntervals of 32 bits by dividing the bl ock
ependi ng on purposes. Maxi mum 216 (about 65, 000) dot

PatHRI Dl Al ﬁﬁ %o%af' alfadi® f'clr' r’égo:éﬁpz}ﬁg 95@4&3%#&@ %f %{formauon

direction a ect1 on.

The iﬂ?&&[éﬁ%'d&& §1qte e’ﬁr@aggam éalagg@y Bbﬁé sgaor 5@@% &sentatlve

he 1 nformation d in each el ght ction

pomﬂ'ﬁiﬂeéfﬁ{n ed BeteRMRREPbintsWEI thech@r Btourkdbdbl ek fdﬁr t&¥®rence

exanpl e but each information dot 3 can express four
grid boing dbty 4adsrsengd Mg ilgal deltf SUines afd etfessed by £aedlorOdtardifig at

di rections. Needl ess to say, arrangenent can be
the virtual grid point 5 and terminating at the terminal points. For example, each of

reco

patte

the information dots 3 is surrounded by the reference grid point dots 4. As shown in

~ Fig. 3(a), the dot away from the virtual grid point 5 by 0.1 mm has a direction and a

length expressed by a vector. Due to this, the dots are arranged in eight directions by
rotating the dot at 45 degrees clockwise, whereby each dot expresses three bits.
Accordingly, one block of the dot pattern 1 can express 3 bitsx1 6=48 bits.

Fig. 3(b) shows a method of defining the information dot 3 having two bits per

grid on the dot pattern shown in Fig. 2, that is, defining two-bit information by shifting
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variously changed. A dot dianeter of each of the key
dots 2, the information dots 3, and the reference
grid point dots 4 is preferably about 0.05 nmin view
of aesthetic appearance, printing accuracy relative
to paper quality, a resolution of the canmera, and
optimum digitalization. It is also preferable that a
di stance between the reference grid point dots 4 is
the iafpoatiGn Slotd vertt diedtion ar xhdiréctiont aBy yddimg wd.ewnoblak can
_amount_of necessary information relative to an )
origingsdaige 48t mermatipon eBaweyescdainran bhaigen athatoyeals ofiis bits
dots 2, 3, and 4. It is preferable that fhe key dot 2
by divdigg; theeblosk slepending wpophpIesn YRXImUBY 2 31heutr 65,00 dot
th rid distance . jn view of erropeous recognition of
pattefr foriPafs &R he ESaFUCY GTTRRIARRTS Of AHEPCIORaq RABFFHER on
dot . A di,stance bet.ween this . informtion dot 3 and .
OBt R RO R B R R fon DEEEDN el o Ahging
: C I ol Mt LS 4 .S - 00,
the i SR RRE 3 S Uit Mipofors?  PoRlePba iRt v tiqfis o

limit8d {4hP %kﬁﬁﬁled%gtt Ezgchtiﬁﬁanﬁ&?@&t% %téé\?fe@s EA8 bits by arranging the

I nformati on and the virtual id point 57is

inforfdBbh &lot tNaM hBE off Nteediadtions NENERISss AoesayP @BGhEinYent can be
recogni zed as a large bunp to mar the aesthetic

varioaplgehsmrde of the dot pattern 1. Conversely, if the
di stance between the information dot 3 and the virtua
gr i Al dopididm&ei of ehdr gBithd Rey dbtye2) thieeinf@mation dots 3, and the
difficult to recognize that the information dot 3 has
referencediriddgmintvdots/4 of praferabty ahout rfSeminnig vaew oh gestlieitic lappfarance,
_ adjacent virtual grid points 5. 17 For exanple, as
printgigcigsutagy FElgtive ¢a paperranaliti, @r seadlutien wédhe cmeradpeg eptimum
..grids where the information dots Il to 116 are
'dlgltaﬂllea%i%ed clockwi se to start at the center of the

5 o e B e R 00

' d i_nf ' d f f . .
aboul {5 FBENSEU b bRty i Bt T o R s daformation
5 B Y6 g g H0SH S B BOSES o
is pre{fgl%blel thek thk:lkie? edgaggs %%iﬁtrld iﬁﬁ)?lgtl{el ihformbditn dbi § gP(:éBgutlé@]% of

each constitu rmati on dots 3

the gﬁi_&%ﬂia@é}ﬁ:@ i 9% of &rdRBes fe@gﬁﬁﬁ&ﬁi 8Nthed@fcfericd ghid ipdkdt dbsk 4 and
its) to the information dots 3.

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 virtual grid points 5. If the distance between the
information dot 3 and the virtual grid point 5 is smaller than the interval, the dots are
possibly recognized as a large bump to mar the aesthetic appearance of the dot pattern 1.
| Conversely, if the distance between the information dot 3 and the virtual grid point 5 is

larger than the interval, it is difficult to recognize that the information dot 3 has a

 directivity of a vector centering around which of adjacent virtual grid points 5.
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By thus providing the sub bl ocks, error check can be

easily conducted for every sub block. It is

preferable that vector directions (rotationa

directions) of the information dots 3 are equally set

at intervals of 30 degrees to 90 degrees. Fig. 5 shows

an exanple in which the information dots 3 and the

data defined by the information dots 3 are displayed

i n ForeeXaompie,ofs $hiowan mnBigs Héajs thenimtdreal betwbadiheemijacent grids

Furthernore, if two types of vectors, i.e., |long and
whexgrbe infpapatipnsddty bntotleare wrmangesl clgekwise b start Bt the center of the

urrounded by the reference grid point dots 4 are
blOC% +Se@§r1@a= 3093 A0SRt 858 FYRIRSSES 0 3 MHRYER By h

OB hRSh 58 Y28 555 Bl Sy S5 Sl e
tj it 4 ) that the | { h .
ronf e o e UL PR Uy R LT, RERP AR i 0
' Lt ' irnt thaty tyh
s gSOPIGUL! e SRS 5. 5 3080 BR0 05681 o 1 1,

and glgwﬁr 2 IGERLS 8hd I8 %ﬁ&pe&lﬁ%tw%& tohe iﬁi?ﬂﬁa%lﬂfjdots 3 are

ort vectors of information dots is preferably

desigrl G8ras tohaad sddpaihedat®f(3 vieka-of2 bikgs6 tHOFornldiRn dots 3.
nunber of information dots 3 surrounded by the four

- By thef proeitisg ¢rd shbpelotiss errr khedt @hcaabdsily wpadhaed for every sub
' aest hetic appearance. However, if the information
bloclanount is to be increased w thout considerations to
the aesthetic appearance, then one bit is allocated

t o Bnepiesgelde thatdecioe dimétinmadtatationdb tizegioaskofethprinfosmdtion
as a plurality of dots, whereby 18 nore information
dots & gre esmally setess muervals of 3@ dasrerscto 90 degrss of a vect or
having_ejght directions of a concentric circle, the
i nf ﬁnétsffl?g)‘ﬁs b ExaNRg iR &E‘H‘g]e‘é‘e dyformatignydgts §rangd thg fafa defined
an _express i,nf orpatj on, and,16.i nfo tio ots in
by 2 dnEFBEEST gt oo donlesel e T Bh Dk g0 BhRpyatother
emb(gﬁ étarrpl e in which the information dots and the data
efirnéd by the information dots are displayed in the

orengi o g Aol S ity o o o
virtu@gidpéint 6ot fRUS e tetbiedbe gH@ DB UEsH 5@ MWEHred for each
information 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 long vector has a
length about 25 % to 30 % of the distance 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 long and short vectors of information .dots 3 is preferably larger

| than a diameter of each of these dots.
The number of information dots 3 surrounded by the four reference grid .points
4 is preferably one for aesthetic appearance. However, if the information amount is to
be increased without considerations to the aesthetic appearance, then one bit is allocated

to one vector and the information dots 3 are expressed as a plurality of dots, whereby
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Fig. 7 shows nodifications of the dot pattern. Fig.
7(a) is a schematic diagram of arranging six
information dots, Fig. 7(b) is a schematic diagram of
arranging nine information dots, Fig. 7(c) is a
schemati c di agram of arranging 12 information dots,
and Fig. 7(d) is a schematic diagram of arrangi ng 36
information dots. The ng% pattern .1 sho in Fighs._2 .
moreaHBcOIZ“*’é‘lﬁ’Bm‘f:‘fm E%ﬁ%F% OTSEXALR g CRES Of Axveptor having cight
t.ion . wever, .the nunber.
direcph R PGB Ssths W RRFPIMGETor § WTea bR S il EHa aots
i 13 L,OUS 128
4 calé Xegh%a?QZ ?réfg:ngg%{g)tnnwlg b %ﬁtgéﬁ tlé’ta qn% gﬁo%{gin EXpress 2
inford&gggsary information or the resol uti on of the
canera, six (2x3) information dots 3 are arranged in
onerigl @%vassarﬁwiﬂé fh Whidh tHd RformafibR @ofsdXhe data defined by
i nformation do are arranged in one block as shown
the ihforbigon d§th)are didplagedhin thenfofh AtHiON Higt 6(aj shb®s that two dots
arranged in one block as shown in Fig. 7(c), and 36
are armahgedydig. @b) hotvs tBatedfver dots aregarchniged,caand Hig.of(k) sioveshtbuintive
in Fig. 7(d). Figs. 8 to 9 are explanatory views
dots gtgaianged. he rel ati on anong dot patterns, code val ues,
and identifiers. Each dot pattern is a dot pattern
con@‘gi t7ushegvso progiidieaipae l@fr'gglfbﬁspﬁﬁ@m eddl. dfa) tsh@ schematic
.. blocks is divided into CL 0 to C31.30 regians
- diagrg TRANGHE SBb’@gOIF@PH’é@O@f Fign &(0) i prbemplied wg&%ﬁgarrangmg

nine i Omation ol Sk, STyt 835@3%30'%“%3 alyihipin L2 Digmation dots,
dot t he dot tt
and ﬁ’lﬁeﬂﬁilsca"sr LSRRG Sl iR RgR P Rrhal B Ea | 1 Coto
I
SGomd ‘?&H%’?‘Eﬁﬂvgﬁ*é%@ iR At 4 SE0SE 6 BoyhPle A rtdhing 16
(4x4 %thﬁﬁ)tneéotég 1‘P(e(|)ﬂe ﬂ%leOdﬁowé'\?ér UfR fiinfbel %g'lﬁfo%%n dots 3

mely, in Fig. 8, coordi nates, Y coordi nates, and
arrangedl th ¥l MBSk isAfR hﬁlﬁﬂz’dstb qi5asat cih 6@ varfousls cHafigdd %'i_’ example,
and Cl6 to C27, respectively. In this way, |n t he
accorifizoah e Magnithide & a0 AmYuSIOSI tHcBRbESinfEmaBbh of$hd Reolution of
code values can be registered in the dot pattern.
the chuetahek {@x P, infor@ati®{ d)ts Shave\arradped fiw bn@block aywstiovim in Fig. 7(a),
coordi nate i ndexes as well as
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 block as shown in Fig. 7(d).

Figs. 8 to 9 are explanatory views showing the relation among dot patterns,
code values, and identifiers.

Each dot pattern is a dot pattern constituted by 4x4 block regions and each of
the blocks is divided into Cj.9 to Cs1.30 regions. Fig. 9 shows a dot code format of the
respective regions.

Fig. 9(a) shows an instance in which the dot pattern is constituted only by code

values, and the code values corresponding to the dots on the dot pattern in the regions
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the X and Y coordi nates are regi stered. The coordi nate
index is a region where a page nunber or the |ike of
t he paper sheet serving as the nediumis registered
and where an identifier or a page nunber for
identifying the nediumitself for which the X and Y
coordinates are registered can be registered as the
dot pattern. As can be seen, flexible formats can be
showusiedig. dr art hegistated pah 6y G5, mopatiselyy Agarithis rpgistemdtin Cas to
i nvention such as the format of registering only the
Ci. code values, the format of registering the code

val ues and the X and Y coordinates or the format of
r egiigt & rﬁ&OWﬁW@ IXSfaﬂ%F m ehhdKmnde¥ epordipfies 48 vaileas code

Vam%%?%% | amely; ilsu 5%3{ %ﬁ?@%ﬂﬁg% at feg,fzwé cpde values
CRI,.D2 .w F
 are xR Iab %&ﬁﬁfd et #” OGRS a1 r angi ng. ot s
f.
usi Iﬂgth%y\r!g%, llfl Gt‘lgieegr%g (ﬂ%te{] ?Earﬁlh?%o (ﬁn Fsgas JVQH ag rthé:j code

i ne are " vir

valudd BABE &0 1ﬁﬁk€fo¥?£t§erhn X and Y di reCt' ons.
Crosspoints between the grid lines are referred to as

or i fhirRiAb®; Figh 9% ShAHPOLifBMIH: in (Bith BbRIKSe (fdekés as)well as

grids), each of ich is a mninmmblock (one grid

the XS aid PuwooRithdws drbeedigbied 9r THe PeUringtedn@exdislaangiod wiki®a page
arranged in each of X and Y directions, that is,
numbkx 41 1ife likcockihe phpergheet Sprvaige asathe amglain iin regiétandl atd where an
di rections and one information block is constituted by
identifiee ot pagsciemiperefoy idedsifying Mremediumitsél6fort whichtthe X and Y
i nformation block is constituted by a unit of 16
coordipgekareiregigated cap e segistered Apthe dosnditarp. goes wi t hout
sayjing that one information bl ock, can be constituted

by ‘ahCa BF 85cRr {cHbifoormals oen desed fyithe dot H@Fe%ﬁlq?pgding to

the pgq%glitbhgé:[{tljé)g%ggla ﬁ1t %%gl & gl qu% )%];1&)% Ie%plggifa Rg%, |the E)Imat
| ed = f

of refRfeM IR pafcr fusSmtlihg afear}ﬁ ?%0?%23%? i

the Xrﬁ‘ﬁip&e% rﬁ aYe's aﬁ%eﬁl as e c?oror gat%hl?de];{géilr corner dot s

Col Nncl resp EC Ive poi nts, t he

: be reco nlzed hbvertheless
<Des’cﬂ fg&p@f oggaé% s6rapp> 9

ornatlon bl ock can be recogni zed, a
d' r®std Shcifle b €ol ﬁt@fﬂ%b&ﬂl@ BGREFNAA nB8 be described with

recognlzed only w

reference to Figs. 10 to 14. The GRID2 is an algorithm for arranging dots using a
difference method.

As shown in Fig. 10, grid lines (y1 to y7 and x1 to x5) are virtually sets at
- predetermined intervals in X and Y directions. Crosspoints betwéen the grid lines are
.referred to as grid points. In the embodimént, four blocks (four grids), each of which
is a minimum block {one grid) surrounded by the four grid points are arranged, are
arranged in each of X and Y directions, that is, 4x4=16 blocks (16 grids) are arranged in
X and Y directions and one information block is constituted by the 16 blocks (16 grids).

The definition that the information block is constituted by a unit of 16 blocks is only
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the coner dots. If the direction of the information

bl ock cannot be recogni zed, the follow ng problem

occurs, for exanple. If the sanme information block is

rotated by 90, -90 or 180 degrees and scanned,

informati on on the information block conpletely

differs fromthat on the scanned bl ock even with the

same i nformation bl ock. Accordingly, vector dots (key
one grempfe. #nd ihgocangidbuasayyng thap one indomfatipnrideckagagicagonstituted

region insjde or adjacent to the rectangul ar regi on of
byaﬂﬁglqaﬁYBWﬁh?ﬁerWﬂkéck. In Fig. 10, a dot (xOy3)

anch e R tBigh aempyEiedmueb S ibmafoh boc
o o3 B Pt S55 )RS oD ERRR lielRa B S o
oue b BTt s S B BB o "

27818t 8 A0 Dol SRR s

the iSfaRAstIdERNbek 8dh bOtRbpbibéd HNSeANEsS, Svarif thOiford™atidiblock
Therefore, one side of the informafion block is 0.25

can bensdogihlided s x Qirddron/T the @efohatioflddk @niBE bofco@lifeorl$ with
1 mx | mml mm2. 14-bit infornation can be stored in
‘the cbhiies dosngéf tHef direwtion liftthe dnformdtionhidodld chirics barecogeddd, the
for control data, 12-bit information can be stored
followingrpeoblem odearss Girtexmyplef  Tithe sarhe infgmationi tdocknis eotated by 90,
0.25 mmis only one exanple and can be freeI% changed
-90 9in1&) dggrges andrscanwedplinformatinm on 2Be rimformaidors biagk opompletely
...more. In the GRID2, information dots are arranged
differs) frozp st an tha ssameddlog evgn patditha samag indotgeation blecks he x
or di r.ection, di aneter of each |nforpation dot is
pr AEPHEPSY: LSt (<G @stshitiorrap S bpoRE S adprangular

ach. i nformati o

. shift anount of ot fromt grid._.
regiof e AR enClo 57 o ueaBURE RBo il b infarmiifiol Baskd, b Fie 10,
t ' oldl ' igce i It '
o dol R B D L A 5 o L YD g PN g
' , . i N i f.t i f 1. .
a0 §BBab B0, oBBARD RN P ShSl] e ot o
uppel kRidabt thcaPRGHMatRl BoBESI 19Nthe NAFR! Wray S HRC Rl &ay@otl Bf the
which the information dot is shifted fromthe grid
inforg@iict bRk tis ﬁﬁ_hlll%ed(dtfh fiRE ghd q;ioirﬁC(kjé@))ve?ﬂiéa@ k) atrfRipWint Bf the
the way in which the information dot is shifted from
grid lifeecogstitdtip®h wédraidezdihe@inkotmation bhkx di rection),
uneven arrangenent
In the embodiment, an inter-grid distance is set to 0.25 mm. ~ Therefore, one

=]

side of the information block is 0.25 mmx4 grids=1 mm. An area of the information
block is 1 mmx1 mm=1 mm?  14-bit information can be stored in this range. Iftwo
bits out of the 14 bits are used for control data, 12-bit information can be stored therein.
The setting of the inter-grid distance to 0.25 mm is only one example and can be freely
changed in a range, for example, from 0.25 mm to 0.5 mm or more,

In the GRID2, information dots are arranged alternately to be shifted from a

grid point in the x or y direction. A diameter of each information dot is preferably
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di stribution of dots is elimnated and the whol e dots
do not appear like noire or design. It is, therefore,
possi bl e to keep the aesthetic appearance of surface
of the print sheet. By using such principle of
arrangenent, the information dots are always arranged
alternately on the grid lines in they direction (see
Fi%. 11). This follows that it suffices to discover
abougyp 03 nith e §.08 marayanaest ynd e shifiggeniount of pachyinfirmalcen dot from the
..the x direction so as to read the dot patterns, i
grid pojat isgyreerabilyisetite bs @bawit ldgédasisy orddhe Brier-gril distapes. 1 Since
. an accelerate a cal culation algorithmfqgr an
this ﬁﬂg

HRRHOT Gh 215P S SEMHRY° 489 it 8obalaYg st e BnPithionthis range,
cenc5 St SR € e AL 9L TRE Y i encs o
Visu%&ggeeérr%ta%%’sign] ines are often not accurately linear.

grid lines are gently curved to be
a ' . [ | fal ok j :
CERUAPYR] B e, Y] SRR B MEPHIhY gid

pointS@Eally TR 1he y ARVEDN)WRnakddwiHe HRIWARS n0Phieh thel ilfrmation dot
surfacé of the paper sheet and deviation and

is shetkell Bbin €2 fid ot NRACLMAIPRIN e x SHECRHR), Thévenldrangement
explains the neaning of the information dot. In Fig.
distribtiors yfibetk istelinianietl asd ehegwhdale dotsrdo mndppaarbidt maddrrtdesign.
a dot (an information dot). It is assuned that the
It is, ihefdfprenpossiblel ot kezp timnapethetin appeadince of swiaceof thepewp ot
tothe grid point signifies 0 and that the
i nfBy rastrigosuaopringipkengl drangenyend thec infommatiogndets eae jalways
Referring to Fig., 13, a specific arrangenent state of
arvangs gheraeip broTbe &idiHincs i B digncgon (xeRhie 1). pES follows that

T MR RTINS
s sttt 345N, B S B TGy Ao
s TR, B B0, 5, B SAGRAHER-BU Bop Bn

ek gl point (x3yl) and, therefore, signifies "1". An
recOéhntkornation dot (3) (denoted by encircled nunber 3 in

Fi dviodedVed $f ®B1dot §AitdrAs a6 ddbiesd bP MmVdrPathRSPedE shffaée of
grid poinf (x4yl) "and, therefore, signifies "0". An

the phptrGhée@tdr O BIRY, thddrid HBAPAEGRY nonaéduedteld linkab e Hovdver, the
- Fig. 13) signifies "0" and an information dot (5)
grid ldrcberaﬁet echtiycuendi to dk afprosinhgte tdlindgs andgt is 1tBEreforg niefatiesly easy
to disc?)ver grid lines. In this respect, the algorithm is robust over the deformation of
the surface of the paper sheet and deviation and distortion of the reading optical system.
Fig. 12 explains the meaning of the information dot. In Fig. 12, symbol +
denotes a grid point and symbol e denotes a dot (an information dot). It is assumed
that the information dot arranged in —y direction with respect to the grid point signifies
0 and that the information dot arranged in +y direction signifies 1.

Referring to Fig. 13, a specific arrangement state of information dots and a read

algorithm will be described.
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In case of the dot patterns shown in Fig. 13,

i nformation dots (1) to (17) have the follow ng
values. (1)=1 (2)=1 (3)=0 (4)=0 (5)=0 (6)=1

(7)=0 (8)=1 (9)=0 (10)=1 (11)=1 (12)=0 (13)=0
(14)=0 (15)=0 (16)=1 (17)=1 23 In the enbodi nent,
the values of the information bits are cal cul ated al so
using . an _infaormation acquisition algorithmbased on

t helngFier dPepr dntpsmpiden det denated by esstrcled gipber 1 (hereinafter,
“infirmpgomaet UG siNg ﬂgg&!m”%g;agg@ qte?@e%?%e%i’én ol srigy and,
thorcirer Fil ips i, Mﬂr%ﬁ’% lgn 89t @f{e& BT ed BlomPe Lin Fig
13) ggﬁ%qgr}/ gﬁg on w#l? res G'td p%%n% Rﬁfaﬁﬁ rth@r%f&r egmﬁes

orrra acqw tion 'usi ng

g, d'AJ fsHitafon H@E@??d&ﬁﬁﬁ%g%@cﬁ&@d fehnaad %@mgslaqqiaﬁﬂw& x

tot odi e descri be

dlrec'rérigg ﬁﬁsfitgt ﬁgﬁhcf’ftot hexembediineal 1) anBaignibrs gflnaurper 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.

- (1)=1

(2)=1

(3)=0

(=0

(5)=0

(6)=1

(7)=0

8)=1

(970

(10)=1

(11)=1

(12)=0

(13)=0

(14)=0

(15)=0

(16)=1

(17)=1
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surrounded by a circle (an encircled nunber) in Fig.
13 and a bracketed nunber neans a nunber surrounded
by a box in Fig. 13. In the enbodi nent, values of 14
bits in the informati on bl ocks are expressed by

di fferences from adjacent information dots,
respectively. For exanple, a first bit is obtained by
cal culating the difference between the informati on dot

(1) Inothd efidedinhdmt,aheREILSNOEOE ik DImhiMigtart Qaleglafidalso using
fromthe information dot (1) by +1 grid in x

an isforreationcavguisitivel ylgofithirebased (oh) thel diffélehee frgwd tohee described
informati on dot (5) signifies "0" and the information
laterd oAlterntiwélgnihe i ieforthiition slotst ¢wat be betphi ks tinformaticd bits without
signifies 0-1, that is, "1". Likew se, a second bit
procw]ngu thelax phem@ratéte{nz]w @)tn(ezgalmaﬁb@ kiledlatsidifof gchjod the
In the foll ow ng_difference

mfom&tlﬁﬁ g& C%Iavl%ng § Vé‘é‘@ ah@awpa%f@bl@ﬁo hp detciibed (Agrue.

% é% R%tS %nrﬁgsgo_gl 1}1 L.nz k‘g& at( 3 o W%SHICBII ’tnefhﬂfi ysing,the fiffergnee

mot oA af%?%%%}sdaf%ff B0 She g e B e e
d .Ot Inftg% deé%‘ﬁﬁﬁ@? bpgﬂe byﬁﬁﬁ ,ugfj g%féntﬁést z%tfrlurﬁ@er % 55 'ﬂumb er

are o alne ca erences

' surrc;uﬂﬁed byS R B PRt nhﬁﬁ)%f)‘jg Fi@ 1@%ng‘§/%¥a&¥teﬁ%%nﬂ;ef ﬂwans a

in +x direction and one ari In +y Irection

numb&$B6ind¢aiby-a A iBFiglaisng so, the fourth bit [4] to
the sixth bit [6] can be calculated by the follow ng

equiattheasbodigAg Ghiuéeby 14 bild in(tBe infShialiodBlocks are expressed by
[5]1=(9)-(6)=0-1=1 [6]=(10)-(7)=1-0=1 Furthernore, a

diffesmaeenfrhmbadjaden} imformatiionddts brespdclijvelyr eFobteimysd, Hyfirst bit is
calculating differences fromthe information bits
obtained dre dalcolabieg athey differawe bptivden rthe-xinflirmation odotafigd and the
one grid by -y direction, respectively.
information dot (5) located to be away from the informafion dot (1) by +1 grid in x
direction. Namely, [1]=(5)-(1). In this case, the information dot (5) signifies “0” and
the information dot (1) signifies “1”, so that the first bit [1] signifies 0-1, that is, “17.
Likewise, a second bit [2] is expressed as [2]=(6)-(2) and a third bit [3] is expressed as
[31-(7)-3).
In the following difference formula, a value is assumed to be an absolute value.
[1}=(5)-(1)=0-1=1
[2]=(6)-(2)=1-1=0
[31=(7)-(3)=0-0=0
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.
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By doing so, the seventh bit [7] to the ninth bit [9]
can be calculated by the follow ng equations,
respectively. [7]=(12)-(8)=0-1=l [8]=(13)-(9)=0-0=0
[91=(14)-(10)=0-1=1 A tenth bit [10] to a twelfth bit
[12] are obtained by calculating differences fromthe
informati on dots |located to be away by 1 grid in +Xx
direction and expressed by the follow ng equations,
r esBecloingesoy . thé fOjre{ bh)[4{ 1@ MwDsiRe0bit [6] can be calculated by the
[11]=(16)-(13)=1-0=1 [12]=(17)-(14)=1-0=1 Finally, a
followtmg ¢qatioms, béspedtivly. and a fourteenth bit [14] are
obt ai ned by cal cul ating differences between the
i nfldinEI(DrRidstl (8) and the information dots | ocated
to be away fromthe information dot (8) by +1 grid and
-1 [BiIF@H9=2-1dlr ecti on and expressed by the foll owi ng

i i | v. = - =1-0=
TP AGr sl M0 Wi 1 6 The T1rst bit L1 to the
f h_Di 1 b dd , ,th ' .
e FirfiERpdroaccvith REHI P hdb PR (00 are ehbar iy tuetuing
oA S MY 3 8y D e o

one%@,ﬂ%‘;&ﬁéc ﬁ?{e%fe%ﬁ%l_ ing to the 14 bits and naking

ti0 . :
I'tion, nu Icatfon or the |ike of the key

pargyRbfipSsoMitdIsdvesiest [11%0the nﬁrﬁﬁ‘ﬂ)itdlﬁ)fl @an be calculated by the
respectively. In this case, a true value T can be

follotalgcasuationd, RipdaiwkR] +Kn (n: 1 to 14, Tn: true val ue,
' [n]: read value, and Kn: key paraneter). The security

't abl7g=(32p(8)nQ-1herei n such Kkey paraneters can be
registered in a ROMincluded in the optical reading
~deViB¢d13FN)=eXafipl e, the foll ow ng key paraneters are
Se_t{9i]=r](1£l)r1(610§=e(§:-liliil ty table. K1=0
A tenth bit [10] to a twelfth bit [12] are obtained by calculating differences
from the information dots located to be away by 1 grid in +x direction and expressed by
the following equations, respectively.
[10]=(15)-(12)=0-0=0
[11]=(16)-(13)=1-0=1
{12]1=(17)-(14)=1-0=1
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
[14]=(11)-(8)=1-1=0
While the first bit [1] to the fourteenth bit [14] may be used as read data, that is,

as true values, the security table corresponding to the 14 bits may be provided to
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K2=0 K3=1 K4=0 K5=1 K6=1 K7=0 K8=1 Ky=1 Kjo=0
Ku=0 Kit=0 K13=1 K14=1 1In this case, true val ues
Ti to T1l4 can be cal cul ated as foll ows, respectively.
T1=[ 1] +K1=1+0=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 26 T6=[ 6] +K6=1+1=0
T7=[ 7] +K7=1+0=1 T8=[ 8] +K8=0+1=1 T9=[9] +K9=1+1=0
T10=[1 0] +Kl 0=0+0=0 T11=[ 11 ]+K11=1+0=1

guarddtée sdatityKhdF O Trhe vhhds[hay) HK1obHidd 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

Ko=0

Ks=1

Kj=0

Kis=1

Ki=1

In this case, true values T1 to T14 can be calculated as follows, respectively.
T e[K,=1+0=1 |

To=[2]+K,=0+0=0

Ts=[3]+Ky=0+1=1

Ta=[4]+K,=1+0=1

Ts=[5]+Ks=1+1=0
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T14=[ 14] +K14=0+1=1 Fig. 14 shows the correspondence
anong the information bits, the security table, and
the true val ues descri bed above. The instance of
obtaining the information bits fromthe informtion
dots and obtaining the true values while referring to
the security table has been described. Conversely, if
dot patterns are generated fromtrue values, an n-th
bi tTepbH& Fnd1=0an be calcul ated by [n]=Tn-Kn. By way
of exanple, if Tl=1, T2=0, and T3=1, the first bit [1]
to TH7ltKi+th-(5lt [3] can be calculated by the
foll owi ng equations. [1]=1-0=1 [2]=0-0=0 [3]=1-1=0
ThelF§lsKeb0t111] to the third bit [3] are expressed
by the follow ng difference equations, respectively.

[ BT =(6) - (2) [3]=(7)-(3) If initial
I 1)= 2) =1, d (3)=0 [ , the dot
zgyﬂggjggwéw%_&%@( ) and (3) are given e dots

cal cul ated as follows. 27

(5)=(1 ﬂ%i’f =0 (6)=(2)+[2]=1+0=1

(7fg(é? +'1£%¢%§8 Al t hough not described, val ues of
t hep do _1.0. (14) can be calculated simlarly and
thgrlg_gglg]%g% {)Jrg) érranged based on the val ues,

r especti -14ditpi S to be noted that the initial
PSS A

val ues o ots (1) to (3) are arbitrary random

nu 4G Loy Nanely, by adding the val ues of the
in?%%n[gtlion&iits [1] to [3] to the allocated

Fig. 14 shows the correspondence among the information bits, the security
table, and the true values described above. _
The instance of obtaining the information bits from the information dots and
obtaining the true values while referring to the security table has been described.
| Conversely, if dot patterns are generated from true values, an n-th bit value [n] can be
calculated by [n]=Tn-Kn.
| By way of example, if T1=1, T2=0, and T3=1, the first bit [1] to the third bit
{3] can be calculated by the following 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 following difference
equations, respectively.
[1}=(5)-(1)
[2]=(6)-(2)
[31=(7)-(3)
If initial values of (1)=1, (2)=1, and (3)=0 are given, the dots (5) to (7) can be

calculated as follows.
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initial dots (1) to (3), the values of the dots (5) to
(7) arranged on next y direction grid |I|ines can be
cal cul ated. Likew se, by adding the val ues of the
information bits [4] to [6] to the values of the dots
(5) to (7), the values of the dots (8) to (10) can be
cal cul ated. Furthernore, by adding the values of the
information bits [7] to [9] to those val ues, the

val Be(1pf{1j1e1e0t s (12) to (14) can be cal cul at ed.
Furthernore, if the values of the information bits

[ 1006)+@)f[2Pji1+a~¢ added to t hose val ues, the val ues of
the dots 315) to (17) can be cal cul ated. The val ues
of re3udlU0and (11) can be calculated by
subtracting the information bit

3
cal félth(&tgédnctofieseeyecanwhérédptr gha r#e 5 (é) o‘iOrré]t"l) ownbb@ cpleslated
Slmﬂflaytaﬂ‘gﬁt? reSng PR RS e v@%";"g?: h
i gﬁglb%rqe tr%ie t%?t((j ¢ 11}1 evd hfeg é)tf i]'g:ec& @8 ﬂ% Eggnratée ar 1trary Tandom

ihal Iy repeated, ther eby deci ding the
mﬂnﬁgggﬁgi nt of the entire information dots. (Paper

k eylbalﬁﬁlg) %}E%&gn%gié x;aﬂle%% ?Eeeln%lﬁ& 1@%}1@ )fg g@].nﬂ)gth@ allocated

paper s an enbodi nent o

initial %f%r(tl) (3)th8 valkRes bf tRNURX D) 30 Y Pdr¥anBb P 8h 3K SP AWERbn grid
t he paper keyboard performng various

linesi dap WevalpBital. | dikewigs, 10 ARG D het Vaiel O 90 alfosioutiass [4] to
by causing the scanner 28 (SCN) to read the dot
[6] tptitvalues optherdoed5pro (Meahs wilhacef the dokéSp@He0) daaybeaalalated.
serving as the nmedium (surface of the nmedium. This
Furthzapere, ke piidiag dhdraalues dftbk ifformatisinttitsdpto i9djtothose dalues, the
closed. A design of a keyboard (keytop) is printed on
Valu@a@fhthpa@és 6l ftadé4bfan be @al@elaked Spashémt, ¥ thayahlh@wﬁ the
_ in Fr% luralit rectangul ar inmage regio
inforggstien rtﬁn[l@tt@ 2k aga 6ft0tthrese¢eﬂ%eénﬁte abies afdhe éﬁH‘ Glﬁ) to
whi.ch anese syl |l abary characters (hlraganas) or
(17)%\4% uili)%ﬁfletters (e , "ain h|ragana "iin

0 RS D fues of e (RS @ %cti Dot Be(QignRt %%N%Ibt%ﬁang the

informatlon bit [13] from the calculated dot (8) and addlng the information bit [14] to
the dot (8), respectively.

In this way, according to the embodiment, the arrangement of dots on a grid
line yn are decided based on the arrangement of dots on a grid line y(n-1) and the
decisions are sequentially repeated, thereby deciding the arrangement of the entire
information dots.

{Paper keyboard)

Figs. 15 to 17 are diagrams explaining a paper keyboard as an embodiment of
the present invention.

Fig. 15 is an explanatory diagram showing the paper keyboard performing

various inputs/operations performed by the personal computer by causing the scanner
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"YES') are printed is provided. Code val ues of
i nterrupt keys corresponding to the respective letters
or characters (in the rectangular inmage region for
one letter or character) are registered as dot
patterns in each of the rectangul ar i mage regions. The
code values of the interrupt keys are nmade to
coincide with code values defined for the letters or
(SCNharrasd tesdod PaernK pithied odfondutfaédief the papsveliegboard serving as
keyboard, respectively. Nanely, if the scanner (SCN)
the mehds (suracdaff tiatmbéium)of Thiseapectaybgarddras iartagk forne gvitnone
in which the al phabetical letter "A" is printed, the
rnaJOa: side clasedie bfdesiga of atkeybamd (Megfop) geprntad e eatfopage skefgce of
"A" on the hardware keyboard is depressed is input to
the bpplke personal conput er (infornation processi ng
dev ) a function_ tha hard re keyboard does
not tﬁcé@z ayharer &y die-atd: P‘Ftﬁ{ “’étf”élgu ar nage fegions
TI ME_ NO SEE an

whie vlma o aa';s,ewcmfﬁ‘@% |P5¥S°Pﬂa<g°éﬂ%5r. d T m'if* %E@P%ﬁ &yllabary
charascwré Qgrsargg asﬁ F@)gnggé’tlcglslfg{t ?(? %CQ£ Y z ngelan 9y Enoh f‘gg/ana” “A”,

t s T e respet
and ‘;H;Qtﬁ%o gts \é\gggtl%%e?ns opﬂ%g;’%{c 63{63% ues ?IPZC e Eﬁgb” and

“yRE ")%r&ﬁifﬁt@@mfﬁrohﬁ@d/ are, an input instruction code
value" with predeternmned digits may be printed as a

dotCqRt Wekes afdink@hipe didieLspORIAE BT theNRipective letters or
information may be held, in advance, in an | ndex

chardceddd @inttbe betaigslar irhagt fegioarfonohd lottef or elngsctérd afd @gistered as
24. 29 In Fig. 16, rectangul ar inage regions in which
dot patierhs woeath ofhe McBWsuMERSIgEF.gians "BENDJE-viliek b tieenterrupt
printed are printed. A code value of a startup
 keys qorrmadd tofcotcisieowidle cogde galnesrefenadr fontteel letierst ¢rectfagachess on a
case whereas a code value of a_ startup command of a
kethIPan agracBbhrrdnarekqybpaitdegspastivels | atter case. In Fig.
t he keyboard arrangene is.in the order of the .
J ad&%@lé F‘F AEFgE (R Fads phadet pattem of dag recfaggelpe image
r ran nt,..s not |n1t
rogiof o Hthgn Fp&ﬁ% PR Bothind. Mgl vifhent Rusintepgoskey
DE Rty K d : ,
sencipled e JRRRE TS Pyl #<§8?°&ﬁ§ i3, Rpisaegafseinmut to the
persolﬁ?{y&?l‘ﬂflger (information processing device).

As a function that the hardware keyboard does not include, words such as
greetings, e.g., “NICE TO MEET YOU”, “LONG TIME NO SEE”, and “THANK
YOU™ are printed as rectangular image regions and code value strings of character
 strings corresponding to the words are printed as dot patterns in the respective regions.
While the character strings may be priilted as the dot patterns of the code values
allocated to the keytop as they are, an input instruction code value with predetermined
digits may be printed as a dot pattern and corresponding character input information

may be held, in advance, in an index table to be described later with reference to Fig.

24,
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t he above-stated coordinate values as well as the code

values are registered as dot patterns. |If a dot

pattern on the surface of the paper keyboard (surface

of the mediunm) is to be imged, the code val ue can be

used in place of keyboard input or the coordinate

val ue can be used in place of nobuse or tablet input.

As for whether the code value or the coordinate val ue

i s noFiye USetkctamgiiRetianiga| figiondage whegh Gach wortls cds “VIEW

characters " CODE/ COORDI NATE SW TCH' are di spl ayed nay
WEBS T owmil (8ENIh EtMA IpA pey prilktey boapdnted cAdedy aklue of arstartup

switching over between the use of the code val ue and
commped pie brogfser progoon sairindedingthe dermegzageewinrpast aeepdgsvatue of a

dot pattern in_this region so that the input can be
Start‘éi?/\f?‘i“é‘ﬁé‘éfl ehaemaperrearamyIp pripted ip thsflaigicasode val ue and

aﬁpu & tﬁ? kﬁﬁ@@@é‘?%%%%ﬂ%%%ﬁ%mﬁg g«?é@?ﬂ%@ﬁ% syllabary

or maﬁl%ﬁ%‘ze%%’laﬂd& niieveh o b e Bt Romplos HauRgRR o the
arran%% dsﬁﬁ%m rf' bg){ &%Bgﬁien?fcalttg?l or Tar égrpl%]eﬁﬁ{c‘eypoard

pr OCG ure.

90%@'1@&1@ i{ V% %%QGII" B 1ﬁ1§%@9&%‘ijorﬁ%,htke%aﬁé} keyboard,

i nstanCe i'n atter

the db@¢é-aRMM &fordiAREEVA&S z?snw'eﬁ &0l EBde Lﬁlﬂesrzﬁ'@q'e%ﬂsfe@dn as dot
predetermned tine (the scanner is tapped on t "A

pattefigct angul ar image region), that is, a tip end of the
scanner is repeatedly noved verti caI ly so as to
conff iarioopsiteyn onmlicesiirfacevof thegngesiegboat dsdrfaamof e medium) is
surface of the nmediumor an instance in which the

to besizzagrérthe sod@valge b bt @sed m Ialaea:oﬁk@fmomﬂeinmti wrthe thalinate
is, the scanner is caused to rub the keytop i nage

valuepande used iy plagelioh anduge oF tablet irnngr sAF yor whethershe nede vaive or
be turned into a state simlar to a state of

the cgephnaisvalealsdei be upesdy sorectangulis image ey ipaviich characters

“003§ﬁ%{>hi>af§é§“§ sy P o atonlived, Faast f dyrovided "on 6o paper
keyb LSRR Aot g Star v tnabe wig Bithe b&isfiTyeand the use

of thé %Bgr%ﬂ‘l d D?ﬁge HLSI é}'ﬁl{tgé: PLAE gﬂté}g iy I?1111% éegg?é%% g{at %It]eeinput

sona S ac ange In

oA SO oA SO, B o0 St
valud WHEGIeG &S is rctan il 8 ilddBe bePi& f54Pinned.

Moreover, the code values printed in the rectangular image regions as dot
patterns can be used as code values having a different meaning from that of the code
 values depending on a reading procedure,

For example, if a coordinate value read image is changed such as an instance in
which the dot pattern in the “A” rectangular image region is continuously read within
predetermined time (the scanner is tapped on the “A” rectangular image region), that is,

a tip end of the scanner is repeatedly moved vertically so as to continuously contact

with and separate from the surface of the medium or an instance in which the scanner is

30



code val ue corresponding to the uppercase "A", and

feeds the resultant interrupt code value to an

appl i cation program such as a word processor.

Moreover, if the tapping operation is perforned, it

may be detected that the tapping operation is

perfornmed by reading the dot pattern only the first

time and then detecting only intensities of Ii
subjectasldgrii scaaiclbgperaéorCNDe is.ethe seanper istrausadatarmab t op image

Besi des such a tapping operation, the central
cithep longaudinglly ethﬁnS{V@Eby e &Cﬁ@lerﬁénbe faned p @ date yigpilar to a

rformthef pe atl beforefeedlngthe

Stateé’gé@’rﬁimgea 1%‘ 'g‘? Waé‘i’l Bbsedam i f the scanner

cor TPRaT et P SroohGEstS) triiee § e s s ade e of the
oS S o i
the sAREEPECAS"is Efﬂ)? (2 Cﬁl&é Eﬂ():]e O LR %cekﬁﬁ%‘ unﬁ heresni @k Spersonal

processin term e letter
omﬁlﬁ@[ deh¥es cRme 1R the fuleGRttalp B @SSRS bididton( @ngram
feed the code value to an appli catl on program
convify tHeMifferru Eh&)derklfawe &ﬁfbsb@cﬁﬂ%tcﬁﬂﬁdoﬁ&@ﬁsebﬁ”\/iﬁﬁﬁhb Heterrupt
i nput of the uppercase and the input of the | owercase
code aathet dveresmedingaiouthc appetoase ‘@t tand tibalsapp résnithmtointerrupt code
program in such an instance as that in which the
valuactoanadipphtasion pregrambacyesa woid procesadti ng t he  sane code
val ue on the rectangul ar inmage region (the scratch
opeYlareoser, iff thetiappioaoperafion ds performide it maE bienddteatest theh the

of the scanner is detected by a change in_the
tappipg OppiatoR .Is)neréqmerirhya?gdwgébe g6t patigr oply g éifﬁtaWQé agg then

- detecgirig ° ﬁ?%%ﬂ?lﬁ% %ﬂgﬁxt aeq%éwgp%y ﬂﬁ&@sgw%s%ﬁgﬁ@scm (SCN).
hdksldBR R %@5%%%&?@6&? 1 e SETRE Mgk o Bty OF e

: t
perso'ﬁglv.éd}lq%l%t&e §§ gPﬁﬁ&% tl?en to%%g% ?gerr ﬁ%re%% étﬂ?ﬁ? cc|>de) value
to anod?gﬁ exp iﬁ‘ @or : hé benfBds Qf&k})g& Qéﬂng’lj&ﬁibg@lﬁfiuﬁ%QLglon for

|agrarr5 sh e gri Scr at
certa@P Rt bOMorer ttheredd aRL edot(l%lél)n tﬁe Coclirhd pRfcedisd) unit (CPU)
oper ati on neans an oper ation novi ng Phe scanner on

deterfoi@es tHRPIhS RettehRtthe Rep&eaRNA™; Etu:hé sédnfesidrstapped Gheréditfor the
map a plurality of tinmes. A user (an

certain time or less, the central processing unit (CPU) determines that the letter is the

(31 3!

~ lowercase the central processing unit (CPU) feed the code value to an application
program.

Moreover, the input can be switched over between the input of the uppercase -
and the input of the lowercase and the code value can be fed to the application program
in such an instance as that in which the coordinate value changes while reading the
same code value on the rectangular image region (the scratch operation of the scanner)

or in which the inclination of the scanner is detected by a change in the distribution of

intensities of light in the range of the picked-up image.
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operator) perforns the grid scratch operation on the
icon (the keytop i nage of the al phabetical letter "A"
in this exanple) on the surface of the nmedium This
operation enables the letter input to the application
programto be swtched over between the interrupt
code of the uppercase "A" and that of the | owercase

"a". Fig. 32 is an explanatory diagramshowing a grid

gr i Fig. PABY Rl dioré dxbﬁmﬁﬁg‘iﬂi"@%nd {appip-opdhagosr i d grind
operatlon means an operation Tor rotating a rear end

of Nhaelysthanpmnidrtagng sppetiorestkthekcdoner SUNNE pldcingrhg scanner
32) while the sane icon (the keytop i mage of the

perpaidihddrbt fodhé mdapt verticdliX'moving thescaxanping Yappmg dneicon (a keytop
~ surface of the mediumis imged. To performgrid
imaggrof i dlphabegenl latier 841 inthisamplaspdbe surbice o tl@unﬂhm@

of the sheet (clockw se) may be referred to as "grid

gr i Figsr 3Yel -andadl{ct gre explepsryr dingmnghpwingethe grid scratch
Lre 0 cl ockwi se) may be referred to as
Operatifrnl‘l:‘[l%‘f? ‘I’rigb%r As shown in Fig. 78, if the central

ol B k5 SE e B S B o on
map ss% e SOARG LR, | ?aP%%tf by BRI RISET A B

processi ng uni can reco 't scanner
'8 b '
o R840 S P Ty RO o

-alphéb%ﬂcah Qetfé@ r“fA@’HHQHmQa‘X:aﬁfJEW oft tREANNRE IS AkHRM. FFH1§ Bﬁératlon
anot her exanple of the oOperation in which the |ight

enabRRdhe h@tle ifputt fathel AppHEatIINCHOHraUD td Vet NAtchERBREN between the
change is a grid punp operation (not shown). The 32

intergipt codeofphopsycatdsonAraadthaaof thp dswdrcase ‘bor repeatedl y
pushi ng the scanner forward or backward. Fig. 78 is a
di afjgal? wxapleaphinagry diegresl showimg b gtidgend opeiatioaof i scanner
and angle of the scanner. The dot patterns on keytop
(SCN)ages are printed to be superinposed in the sane
direction as the longitudinal direction of the surface
of Thegdderind operafimmepns fm gperatigh £t refpting,g|ear end of the

bet ween the direction of the dot p ern and h of
Scani (21, et £hiof HierSRREET T8 Eighddh While A4 TR Co (e ey image

of th%fl.ﬁ)metlcaf efter 24?4 bI) thlsagxa?r?}gfl:)eonb sm@fgce (r)] thle Ql%el, ug]naltlls ?rnnaged

To perform grid grind in right direction with respect to the surface of the sheet
(clockwise) may be referred to as “grid grind right”, and to perform grid grind in left
direction-(counterclockwi'se) may be referred to as “grid grind left”.

As shown in Fig. 78, if the central processing unit recognizes light and shade of
the image picked up by the scanner and light and shade regions change with respect to
an imaging center, the central processing unit can recognize that the scanner. operates as

shown in Fig. 32. Keyboard shift, control, conversion of the input letter and the like
.'c.:an be performed by such a scanner operation.
Further, another example of the operation in which the light and shade of the

image picked up by the scanner change is a grid pump operation (not shown). The
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the scanner and the direction of the canera when the

user inclines the scanner is assuned as p. In this

case, an angle y between the direction of the dot

pattern and the inclination of the scanner

corresponds to an angle at which the scanner is

inclined wwth respect to the keytop inmages. Nanely,

the angle y is expressed as follows. y--a+(3 Figs. 79
grid p@mB Ipdfabiofl nRANARE oSSR FrHEpLRldGHb@&MiNhBRERMES forRbrd or

the light and shade of the inage picked up by the
backsaghner and the inclination direction for the scanner

operations stated above. As shown in Fig. 78(b), the

i ncFign@® iioa difgrarh explaanme the( iehatigin rtgtwernt ihclmaiion and angle of

respect to the vertical direction of the surface of
the sednaemedi um (keytop i mages) can be recogni zed by

bri ghtness difference in an inmaging field of view of

t helkscdgimatternaon diesinn images are pgioted)to herraperiapessdin gy same

st S5k, B oL SRR e, 3% o v
 T8(agh Gl PETTeE e reliodt et B and i pEffe P hig the
scam%% ES as-gthﬁle GE[N gtrAslt ﬁlﬂ@n?i%eflcii .t & ég))g 138 %égl?:s%%h\%%eé%hg Ergc}]iggtgo% of

. rn ich at'e "bri ghtres . Wi
the dcBnder Ymd/fhe MifeclBATH RE - cafilefa whEf] %Q QRr Eno@ﬁ% PRES@hner is
region of the scanner. e neasured brightness 1s

assurASP B BSthisBLSL, I ah, anRef BetlvebP iR HAHER BF 4R e bhitdrh@nd the
bri ght ness of which I's neasured. For exanple, “the

inclititiod MRS Scabhert ddgregfinbls bl ahde deRAIRAhOYcaBhEXid4hclindd with

_ Two LEDs are disposed in the scanner. Due to this,

respeevrthe kejthe iBg@8N eNainsly, Heanglt 1tie ckgrepet pefidioowl ar to
the map, the cells near the LEDs and cells at
posikitns away fromthe LEDs differ in brightness.
That is why calibration is carried out. Next,

br iBjas. st 8% areedisgrapy ¢xiplaimiog soboukaionimethods fondle light and

shown in Fig. 80(a), brightness of the cells 1 to 48
shadeplthgémage pigked un hiethe seanmer andsthe irglinatien diseciion der thp seanner

directigon _and the brightness of a cell i is assuned as

operagiops statediBoYg- f er ence between BL(i) and BLO(i) is

o AL sPom an g 26 the inclisifion ot theseler (miging unit) with
respect to the vertical direction of the surface of the medium (keytop images) can be
recognized by brightness difference in an imaging field of view of the scanner.

As shown in Fig. 80(a), the inclination direction of the scanner corresponds to
an angle between the scanner and the map. The direction in which the user inclines the
scanner can be obtained by the following method.

First, calibration is carried out. The scanner is placed to be perpendicular to
the map, in which state brightness of cells 1 to 48 shown in Fig. 79 are measured. Fig.
79 shows a peripheral region of the scanner. The measured brightness is assumed as

- BLO(1), where 1 is a value of a cell the brightness of which is measured. For example,

the brightness of the 24th cell is denoted by BL0O(24).
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Max(BLO(i)-BL(i)) |If the scanner is inclined, a

region in an opposite direction to the inclination

direction is dark. Since the LEDs are also inclined in

the direction in which the scanner is inclined, the

di stance between the region in the opposite direction

to the inclination direction and the LEDs is farther

fromthat between the region in the inclination

di regbiIEDamE difgoskERS the\scahel NWug, toAkiss BEMNIfl the Fbghner is

80(b), the scanner is inclined at a p03|t|on opposite
placedhtadbe pependiciilantn theangeg|the kald neur tthe LEsi aidnaells at positions

difference. As a result, the direction in which the
awagframrtbe LEDsidnfdriimbd ghtseste ciThatdis whRefoatibiatign isccafigkout.79

to 80, another nethod of deciding the inclination

di r¥exti brightnesst isemeaasgres. iythe scaniends sualined i A8 shpwn in Fig.

wi_l| next be described. First, calibration is carried
80(a} rightnses ofcthafells 1 o 4% acancasyreddf ﬁl@r%ﬁé‘i‘ﬂﬁ asuinglingdoin & %‘étam

direcioB sy bl PR sl B Redds L Do Beidireqke befween

BLGR BEBGTR Akl R PERRGR tlier@eﬁéﬁ%ﬁ%‘@%‘%als@amn

1sm%f% axi s as shown in Fig. 80. In this case, the
ight ness of the cell i if the scanner is |located at
td@A%B the cell i is assunmed as BL45(i). The
br| tggessg8 ]9(4)%( i) of the cells 1 to 48 are neasured.

ThrHLtE@ séABECIsORElR AN8giohNR ahddppltiad Hi@ébtl'oﬁ to the inclination
fini shed. 34 Next, the brightness of the cells 1 to 48

diredtibn ti8 &lads erSihas kieh EEDshgeSAani@lindd &n tHEatitetesh am dvHile the
bri ghtness of the cell i is assunmed as BL(i), where i

scanger lis andlined( thedBistancd-betneen nthe ecgidbinén ftid bppasitg direction fo the
calculation is made. Max BLOQ(T)-BL(i) i=1,n=1, n(=48)

incliBitiop TYlirectiBh 48 yhe' LBDEYiis ) farth@L £ Yhat sbed:\mefmt thet regﬁi!ms in the
to this, when the value of BLQ(i) - BL(I

inclipggionrdinertien ansl the REDs) s Acprdingly, o' shawmi 81 %Q{bli dhe scanner is
BLO(t)-BL(i) i=1,n=1, n(=48)

inclined at ’a position opposite in direction from the cell having the maximum

difference.

As aresult, the direction in which the scanner is inclined is decided.

Referring to Figs. 79 to 80, another method of deciding the inclination
direction and the angle by carrying out calibration will next be described.

First, calibration is carried out. The scanner is placed to be perpendicular to
the map, brightness of the cells 1 to 48 shown in Fig. 79 are measured, and the
brightness of the cell i is assumed as BLO().

The scanner is then inclined at 45 degrees and makes a revolution with a pen
tip set as an axis as shown in Fig. 80. In this case, the brightness of the cell i if the
scanner 1s located at the position of the cell i is assumed as BL45(i). The brightness

- BLA45(i) of the cells 1 to 48 are measured. Through these operations, the calibration is
finished.
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BLO(T) - BL45(i) ' is a maxi numvalue. As stated, the
region in the opposite direction to the direction in
whi ch the scanner is inclined is the darkest. Due to
this, the opposite direction to the <cell i in this
case corresponds to the direction in which the scanner
is inclined. Furthernore, the angle at which the
scanner is inclined is expressed as follows. 0O=45x

BLONEA; ﬁle(bi)l%lhtnéss Flthe (eS8 tBLAY ) the uBbrdbiclines thetschrfer are
assuned in t above equation that the angle 0 is
meaturetbard the bhighespadtthé oell ha astum@hisiglsS), whiere .+ 11yand n (= 48).
however, the accuracy can be further inproved by
Furtlegpmooy ithesfollowingt dabcutatighas tade f ol | ows by trigononetric
functhﬂ;PJ the like. By doing so, the angle is
exphas lews=1B(=481 Cos-,( BLOQ(T)-BL(i) 2
BLO( T) ZB 501 ki g. 82 shows a nmethod of measuring the

i nclinat .rection usin e Fourier fun .
s ho%ﬂﬁ- ﬁ%g (Dgig copgiante; Bﬁ% 11; vhen tﬁe valpg @%E@p}, - ’g}i@) is
to 8 ar t surin ts and the bri ght ness

amaéfm‘tuﬂé'aﬁlg t?@t :%Eﬁg ’é’gnu ctively. A sinusoidal
funCthlz)FQL(Q)Xpl‘ ssed as,.fol I ovvs

aj{smm&§Z2£ﬁﬂ}(01( 15(“ mely, two unknowns are

present. Accordingly, if n neasuring points are

is 2 MASHRM valle di REEEEA, AR r@%@g%{i ﬁ}@%@%ﬁ% dlrec%%n%lﬁlet @rection in

this, a sumof n/2 &inus trons Is cal cul ated

whloﬂr’tﬁe E&@n&ui@lﬁélﬁfeﬁ%’ Hdfark&t. 1€ B i) {RESSHOBkE Hirediondo the
radius froman analysis center. Namely, the BL(i) is
cell EXphie $aREonesgoRldl @\he dRedtidd in viMi¢H thajscaingr s thclined.

Furthermore, the angle at which the scanner is inclined is expressed as follows.

BLO()~BL()

8=45x% ,
BLO(i) — BL45(i)

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

It is assumed in the above equation that the angle 0 is linear with respect to the
brightness. Strictly, however, the accuracy can be further improved by approximating
the angle 0 as follows by trigonometric function or the like. By doing so, the angle is

expressed as follows.

P cos_l[ BLO() - BL(i) )
2 BLOG) — BL45(i)

Fig. 82 shows a method of measuring the inclination direction using the Fourier
function.

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.

o {sin(1/2)j-1(0-Bj)}
'Namgly, two unknowns are present.

Accordingly, if n measuring points are present, n discrete points are present.
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4-2J In the equation, n=2m (where n indicates the
nunmber of neasuring points). In the enbodi nent, the
ei ght measuring points are set and, therefore, n=8.
Accordi ngly, by conbining four sinusoidal function
formul as, Fourier series al to a4 and (31 to (34 are
cal cul ated. The brightness BL(i) at the radius from
the analysis center is expressed by the sumof the
Due ththls gisuusef @3isifugeidali wnetionads ealaulbied @nd dhessuse gotfrespands to
formul a and equations, the angle 0 at_which the
the lBF_Qh“}eSF SBRAL afianraehive iy eng @mqhé%wﬁa@rt oNeRelyg dlag dy(D) is
P and the direction 180-degree opposite is the
@qH%$ PgﬂWFn which the scanner is inclined. Fig. 83
shoms a sethod of neasuring the inclination direction

by sol vi 't h delgree equation. A graph of Fig.
83 éﬂaméggnt ( E H%g@ée function. If the n-th degree
functi od”™ used, the brightness BL(i) at the radius
fromthe analysis center is expressed as follows.
In th8bdqua}ioal {=2nt Biha (OndiGAgs the (0mb8) of medserieg peinfs, n=2m
As shown in Fig 81, since the nunber of measuring
the enbodjnment, it is ne

poi nt sar
obt i the e e, the et Eﬂ?és‘%ﬂ{&a?‘?laﬁ FRFLABY Bgfitre, net

Acco BRAY sSinbiind R Fiusoid) éﬂﬁat“(’é a%”géﬁr?e%iseﬁ%ﬁe% to o4
and @P’tot eal%n%%kgulz%gcgt *%Bﬁﬁﬁtgg ete pagiﬁ %}Jme Ftirﬁl eysw.

degree opposite
cept&%&ﬁ?ésa %ct |egﬂmg(?qh%§%5%%§ﬁ%éll S ‘%‘ﬁe di Sr;’ect [ ngl n
Whi £hcdnee SERAREI frSmithS Hdriath ar%%qt%ﬁéhst IR ABRVIEEHRIGH the
nmet hods shown in Figs. 82 and he i nclination of

BL(i} ik thes effin@im Wallt t&8Rp6hdst & ehePlinkBst! pad@icH ahd@he direction
keyt op i mages cannot be neasured. Therefore, by

180-dxpdzi oppogitd Behaditdrtion W whichhke smaasetrieimelihedret hod shown
in Figs. 79 to 80, the specific angle at which the
scdngel3 slowne lmatkal chmebmirmgabariedinafon directnor ey selsing an
described with reference to Fig. 78, if the dot
n-th grereesgqustion t he
A graph of Fig. 83 shows an n-th degree function. If the n-th degree function
is used, the brightness BL(i) at the radius from the analysis center is expressed as
follows.
BL(()=a1(6-p1)-a2(6-B2)---aj(6-Bj), where j=1/2, n=2m
As shown in Fig. 81, since the number of measuring points is eight in the
embodiment, it is necessary to obtain eight solutions. One equation includes two
unknowns of oj and f3j, so that four equations are solved to obtain al to a4 and Bl to
p4.
By doing so, the angle 0 at which the BL(i) is the minimum value is obtained.

The position at the angle 6 is the darkest position and the direction 180-degree opposite

" 1o the direction of the angle 8 is the direction in which the scanner is inclined.
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surface of the nediumare read using the scanner, the

inclination of the scanner with respect to the

surface of the nmediumis recognized by the difference

in light and shade of the inmage picked up by the

scanner. It is thereby possible to perform GU

operation on the screen according to the inclination

direction of the scanner with respect to the surface

of Wh thegiebtirerAsnt SiMatisisRo¥wh @n Fig8, 83 dnd &% tieeiRtli@dtion of the

processing unit (CPU) recognizes the |light and shade
scanndr tvith respage tpi £ lpdiinb dirdey of hiee keptopeimaaes daheot! bg mheasured.

and shade regions nove to an opposite side to the
Therefosg ibygombirtieg thetrhghakwithdhe pravessinh gethmidisho @R Fegan79 to

determ ne that the scanner is inclined with respect to
80, thengpesificiangle abwhidhetheraesinnen is Grelinpd cat bremedsared, i f t he

i ght and shade of_the picked-up iUHQF change to

r ot BHrEheEBeNs: 2% Aescrifedy ity tetsrense to dhe 1Be il thg dot patterns on the

LSS i T Bl 537 v
o B TR P AP P s
ot SOREFI P ELEITR B HIEL IR ] oo

on tﬁee&?%&leéﬂc&dmgsw g ih ﬁaﬁﬁﬂr&ﬂ%létiérpgi’\ﬁ%gﬁcﬁ%nﬁr %ﬂg@g&g to the

(grid punp operation) Is perforned.
surfas€ aNiem&apapati on, GU operation such as novenent of
a cursor displayed on the display screen or screen

scr At khdvegn iRFRe 7Reiffty o&fkal PARGSsIdLCurEX eOPUEfecofnikdiethe light
QU operations on the screen include nouse operations
. and shadd ofithesatage picked ap lbiyrthe scaunnsioandnthe dighndnd dede gepdnsanove

of an icon or icons on the screen, drag and drop
to amp@pasiteoside nonthesmhaping cantenndic oatral pocessirg poitnfGRg can

out an input position of a letter, a character or the
detenmmipethagthe spanper isdeelined Wity iespic s, the sunfapedd theraedium.

di agr ans explainLn% a_paper controller as one

entfenithe aihephand, g the Hghinand shasdsrafdhe pigkedipnimags ¢hagge to

18, copmands for instructions to.a bro rogram
rotatq gbepit 1he FrpipR GEnIES o PRI PRoFE RS (GF UNMEiHRes that the
scan'ROBOLAL RLYd QinRSSSRRI NGl by Lpfernet are

Further, if the light and shade of the picked-up image repeatedly change in
forward or backward direction with respect to the imaging center, the central processing
unit determines that the operation for repeatedly pushing the scanner forward or
backward (grid pump operation) is performed. Following such a scanner operation,
GUI operation such as movement of a cursor displayed on the display screen or screen
scrolling may be performed.
Specific examples of the GUI operations on the screen include mouse

operations such as screen scrolling, cursor movement, designation of an icon or icons on

the screen, drag and drop operation, menu selection, and operation for pointing out an

input position of a letter, a character or the like.
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printed on a surface of the paper controller (surface
of the nmedium, i.e., on the surface of a paper
medi um or the |like as icon regions. As shown in Fig.
18, icon regions neaning an "USER ( OPERATOR)
REGQ STRATI ON' instruction, an instruction of a cursor
nmovenent during web browsing, a URL copy/link
instruction, an instruction for operation of a
(Papt€@in&blayi on/ edit panel displayed on a display device,
an instruction to open or close the registration/edit
pangigs. 18nd 3arré¢ diagraustdaxphiing d phgireotithlledfas bheembodiment of
regi stration/edit panel and links to the
the presgitshventioon/ edi t panel are printed on the paper
controller. Dot patterns neaning instruction codes are
pr i ¢ shiowin in Fig. i 1Gosomawndn &or inptawpiens fo albjowsasprogram (e.g.,
exanple, in a "UP A%u_mard triangle)" region in a
Interget, Bynlore Grde dgmeh o bﬁwora%ﬁ WOBPB AR fpgaccsssing therlpiggret are

o 5 LB bR .
of a el b B e 8 i e Rouee Faradh {‘é?v L iebf ¥pions
mearift !aﬁt‘%fs%i{ (@Eﬁm%%@%ﬁ'@%e a; irﬁg‘g%taoﬁrlm linsth®tion of a

Feglstering S on S.

cursd?‘erﬁ%\?egt%ilt @gﬁiﬁ§ B %?ox(léiﬁ%rh RY ?)lmﬁ 3NdtRQ1i8R an instruction for

al phabeti c etter G Tdeslgnhe hereon are provi ded

operRorNbiNg réQ¥¥atidW/calt )RRl 8RPMIRP on [Odispay deviRe, & instruction to
different code values are registered in these 99 icon

openl 80icRS ,the esg@sitiondddit: piml,t el ani i@Stuctib8iooddete URL of the
representing categories are provided by nine rows by

registratiordediti pansel @nd tlinks rté gl reghitgtio@Odit pamel aex pliatedt@r the paper
di agram showi ng a state in which the scanner (SCN)

controflexls D tpatetisemaanipg iindteaxdtion coties angr prinded ofi thérdequaprgions,
controller (surface of the nmediun) _explained wth .

respactivelyenber exgnplegdn a{BPaMgpwerd riaglebrepionfiaerfcrdl icon region
vari Qus qperations of _ the personal conputer. A paper

-of the ieh bEew uhe, Agi iateHyYRlcads fpnmeviee up ayeren divpdaed by tge browser

R
o oA SRR B R PSRBT BOERL .
'S 335526000 AOBIBLI Bl 362e NESHCHRIL 00 Mo 1RUED: os

a protection s al way
L T e
designed thereon are provided by nine rows by eleven columns. Dot patterns of
different code values are registered in these 99 icon regions, respectively. Further, icon
regions representing categories are provided by nine rows by two columns on the right.

Fig. 20 is an explanatory diagram showing a state in which the scanner (SCN)
-reads dot patterns printed on the surface of the paper controller (surface of the medium)
explained with reference to Figs. 18 and 19, thereby performing various operations of
the personal computer.

A paper controller main body is made of a paper sheet or a synthetic resin and
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reference to Fig. 19 are made into rel easabl e sea
structures, bonded to a day planner or the |ike, and
associated with voice data, nusic data or the like.
Fig. 24(a) shows a local index table provided in the
hard di sk device (HD) of the personal conputer. As
shown in Fig. 24(a), code nunbers and conmands neant
by dot codes are nmde to correspond to one another in
has 4 RE1ANE Srudaeex wihidd LprisPRefabd frlddihg e Abepittenafis foed on
i ndex table can be classified into a region related to
an upder flirface B tHeqrappr Ecmtrollegmsindiodn gnd dowhivhdstiraspatritgdotection
when | Ds of the dot patterns registered on tags are
sheetr madacked stthe peigt srfaceegNeadldsnotsag, sugh"d Profdetapn sheet is not
menbers)" in Fig. 24(a)), a region in which each code
alwapyesentiab pacithgadinb yurfasaanaydeamrgossdnver t i ng t he dot
pattern of the paper controller is associated with an
acclégs 2H esbpwa dhiiothe(iser gpgione gl dhe parsyi watralerotxjaipgd with

g B e e S0 o 58Sl e o
o SRR, SRR G S c3ion donor
| ' he. f.i i g f fi. i qj
1B G Rk L A 000 o g gl i o

thep?%é abheiR.of a tag, the central processing unit
recogni zes that information is fromthe tag

whi A@ sEbeId Figd 2&@?}&‘)":15, nhRBe% dnAllofmARR 9RbANbRRot codes are

anal ysis program In this case, the central processing

madéIfy torfsPbAld RCERS BRFherdndRt 16AT 1dRRNAIEMESpecHRIANG! cotshts of
accesses an i ndex table (nmanagenent server table

the isdeawtible baiFb@cladddfida) intd frdgiver @Whitcdiod® (fanagaban) for registering
server. As an exanple of using the second region, if

commhmlsceaeutnd rvlesrs s ef 0BO bt patterf Oddstared drhéagh odre owadn (first

~as the result of reading the dot patterns of the paper

regiopo megien Heoted B9 ‘TR feremembprspPt weBigs 2A@)) @i tegiogRw) which each
accesses files corresponding to the respective code

codegymber ebtamsd byrsrding andysowHiRe the dpt gatteyn phthe papes pratroller

. access destination, a set of a grive nage, a startup

is aspoqighed gHdh AnpageateiEtinglon defcend region'sfreiqty dengtpq by; fpaper

ot R P SR RIS SOHEH ot
content registration destination (third region: region denoted by “medium” in Fig.
24(a)).

For example, as an example of using the first region, if the first digit of the
code number is 1 as a result of reading the dot pattern of a tag, the central processing
“unit (CPU) recognizes that information is from the tag while referring to this index table
“based on an analysis program. In this case, the central processing unit (CPU) accesses
- a dot code management server and accesses an index table (management server table
shown in Fig. 24(b)) in the dot code management server.

As an example of using the second region, if the code numbers are 00001 to

00004 and the following as the result of reading the dot patterns of the paper controller,
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corresponds to the code nunber 00001 and a conmand
signifying creation of a new enmail is set as a
paraneter. The email programis thereby started, thus
turning into a state in which the new email can be
created. Further, if the dot pattern read fromthe
paper controller is the code nunber 00002, it is
designated to start a novie player and player software
the deQ@hISHrBE@GinukiNECPIPLARORBS AN RIHBporidEng tcAfheSdspective code
Moreover, a character string can be directly input
numbdrem t he paper controller simlarly to a physica
keyboard. For exanple, if the code number 00003 is
r edhr éxhmple, as sladvphabBipi 24(aptasdhe ddkessodestifitions a isefpaita drive
for a specific application and the character code is
nam¢, @cstartipt fitle, apbi peratietsn is vegistared x aSnsiciicelly,ué theglot pattern read
third region, if a dot pattern printed on_a mail -order
fromhe aprsy coRtrelis is theccodmaumbey 09015 then anrsnailppligation program
pattern js the code nunber 00100 or , greater, an
correspndis totae cade sm@gerowpé PR REmmend reEing FgAEY of a new

emaf 1 ESES IR MORAN SN LR AL PR B Mo

ner. I t he t;ern and converts the dot
mmg%g%'5%ﬁheﬁ%?%nPhgaggéggﬁﬁﬁber and the code nunber is

NOtERARS ERkLd Aol %B;]g&?ﬁ ! e lp%ﬁ& &bNa! is the code number

proceSS|’ng uni t accesses managenent server

00002h§t0l %sig@@te& &b WeirK a nibfe RSB 'Bl;lay%_? Y Rlvatd feloii@ed %}i the

user database for nanagi hg persona I nformati on and

persdifll ¥@hpEeiGe stad@x table (see Fig. 24(b)). Persona
i nformati on corresponding to the code nunber read

f r dvlossebr, tiacharsctéregiitg eaedel dirdetle ingutvRsmsthel@aper controller
personal information nmanagenent table which is not
similafipvma phjsipe kepaird.i Nfaorexatiplen if the codd nurelgir060% s rfead, then
the code nunber having 1 assigned to the first digit,
an alphabetic defter “AJ opf‘BE éswipnyfon nispe¢iiPappladatiph endrtheaheraster code
. server downloads an initial registration programto
is fed t9dhp applipatitn.conput er according to the program
According tqQ this initjial registration program i
perdbAhFXaTRIE PHETING theahis Fegioat 2 doicmtiset Behen agaail-grder

crat B e o 5530038 TR i, 8 g 5Bl 0100 o
ereat@C R RAEEY BARE VR c5EpbRRHE B HhS WOR nldb S RREW WEBSITE),
program execution, and startup (play) of a movie file are performed.

In this case, if the scanner reads the dot pattern and converts the dot pattern
into the code number and the code number is not present in the index table, the central
processing unit (CPU) accesses the management server through the network.

The management server includes a user database for managing personal
information and a server-side index table (see Fig. 24(b)). Personal information
corresponding to the code number read from each tag is registered in the server-side
personal information management table which is not shown. If personal information is

not registered for the code number having 1 assigned to the first digit, a central
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Nanmel y, the personal information corresponding to a
tag is registered in the user database of the
managenent server, thereby nmaking it possible to
easily access the network and perform authentication
processing such as settling. Atable simlar to the
| ocal index table described with reference to Fig.
24(a) is also generated in the managenent server
procgsgimigeunit (ERY) minthgemenmsgesent eerveT ldownlvads genertial segisation
table is a table for conplenenting the code nunbers
progragy festhemssonal eoameputgagrordingee thepragrams Akeordisgdo this initial
. hupber obtai ned as result of scanner reading is not
reglSHP%%H&O%I%%M?@OP%&%@W%&O@ Hhs1user $ugh apam a%gﬁ%n? name, and a
erver table is accessed. For e le, if the resul
telepfFhq REmbE15aPy addf el RURLIPAY o COBERTE ST v dherchy
' LIy local index table, the
gene%a@% ,?Ag?d LQ)I? %)hc?rel éﬁﬁ%& &8 }ﬁ{dtl}@%%ﬁo%f the personal
co ughs: .
et oan Ry, BEGRERAR SRR Rbor Y o rlf Rl in the

ORAGEE T Me SekRMmechef-fer, thBrebPen B&Mle $SEKE th
usertabl e, thee codéeg%ngnber Cr)’OZOC‘)3 gefe{kﬁ%ggﬂgn acgess tgagcess ©

netwpHed@tRifoin dthdmicativh YRS dich.assatiidpat t he personal
conput er executes access to the URL (VI EWWEBSI TE) .

I f Alblesidslianwmbenodad indernatda degeribed 0BG fetdnde BRBIES 24(a) is
stream ng distribution, the personal conputer _
also ganepssbm thomanggegtant burv¢rdabls ef termimgeinent seadr.
stream ng data to the index table. In this case, the
per'’Bos Managampint erveotahleoia dstablst foo apmplenenting dwnjodg numbers
-, data but also contents of this man;gement server
registegsd @ the leqab indsy dable.abif dheyeoderaumlsr obteaned asghfsgels pf scanner
.Subsequently, therefore, even if the result o canner
readipg ?ﬁd?fﬁ GrSHRA 1R é‘!f‘g‘é’ﬁﬁ’é‘ieéda‘%‘es the MARABIReNd 6OHE taélﬁés accessed.
' personal ¢ ter n.perform processi.ng only, usi
{nd O SRamDient e repUbp Lot fedipgaadipges fgdde mumbir 00200
. ver tahle. .Figs. 25 to 28 are di.
trat FAARHRERAL 7 Do/l PeF i B eGP PR, Hif BEALF o the
POt | ok Scordi
pérsoaP'perSt ﬂg&tma(fcggh%ts gﬁ{ﬁ%}ng pee[n'f’ g%rﬁrtgrr gﬁ%}gh RSB Shk @cording to
the program and refers to the management server table.

In the management server table, the code number 00200 defines an access to a
predetermined URL (VIEW WEBSITE), so that the personal computer executes access
to the URL (VIEW WEBSITE).

If the code number is, for example, 00201 and means streaming distribution,
the personal computer accesses to a distribution server to download streaming data to
the index table.

In this case, the personal computer downloads not only the streaming data but
also contents of this management server table to the index table of the personal

computer.

Subsequently, therefore, even if the result of scanner reading indicates the code
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described wth reference to Figs. 18 to 20 except that
a guide bank is provided to correspond to each
predeterm ned 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 forns a
ri b-shaped bank gui de Preferably, this bank guide has
numberdld2a1,Hbé pértorad compeaticn fehforapes@bsing gulgspingghe toeal index
scanner to find the guide as a small obstacl e agai nst
tableswitlsit deqesttoi themahagemeang servgrdalltor slides a tip end
(lower end in Fig. 27) of the scanner on the surface
of BEs-ubbia 28 drfediegiay S wWing atnapereepitioller pecosding e another
%%ong the surface of the sheet). The operator can
emb uously slide the tip end of the scanner thereon

b [ h . ' I1. [ h

i e e R
e hAERAHSAIERINE 0 145, A7LEREP L SO gl
corre &i&do%ﬁigfeﬁét@ﬁﬁiﬁ@dﬁ%h‘?@@@n.t he bank gui des and the

I'con reglions on the papercontroller min body. For

exanphigowd i Fik D7, 2DlasyP plde [ORFh&GRBVIEEILR AR ué &surface of a
exanple, "URL™, ""LINK', "ALL URL™, and "ALL NKS" in

papet @nffolid! alrE Bboy) I!f)eﬁt df| Which CRbMProtidéd o an2&dpcRE® surface
provi ded in each of the rectangul ar regi ons surrounded
direchiyn thé fdaais ko rihsslcpsd bk gdlié di ng the scanner until the
scanner cannot be noved in upper left, upper right,
| ovitreferdbdy, tthis dadk Igoiderhas isgdit a teighcas ormugesihicdipemtdrhgasping
scanner up to four coners of each guide bank) the
the sgewener (topbndithy guidanasas cumadl ebstade againktesisteadirestioonwhen the
each of the icon region to cause the scanner to read
opergtpieslidesa tipand dlasrer sad i FigoRA7) @lghe seappemrauthe sufagegpf an upper
) aftention to _the print surface of_ the, paper
sheet-{maves (thetip sAd ﬁgﬂ%ﬁ Scapnef org%&aéuﬁfﬁ?et of %ﬁ;ﬁﬁ%)-pr% RRsgator

can GpBUgHHy S Trechp R OTAPY sPler forrgoh b Sunbik e shnger o
inteafi b B b e e “Car s ar o made 1 ol aceabl 6

Chaty PEPSBTE cubl teAR MeCTne RhHior o ifiee thed Walter on the
intenBEPYeACEgidh without depending on eyes as long as the operator learns the
positional relation between the bank guides and the icon regions on the paper controller
main body. For example, in Fig. 25, up to four icon regions (for example, “URL”,
“LINK”, “ALL URL”, and “ALL LINKS” in the middle region in a left column in Fig,
--25) are provided in each of the rectangular regions surrounded by the bank guides. By
~ sliding the scanner until the scanner cannot be moved in upper left, upper right, lower
‘left, and lower right directions (sliding the scanner up to four comers of each guide
bank) the user (operator) can accurately stop the scanner on each of thé icon region to

. cause the scanner to read the code value of each icon region without paying attention to

the print surface of the paper controller on hand.
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each regi on surrounded by the bank guides of this

paper controller. By thus providing the raised dots

and the dot pattern in the sane region, it is possible

to maintain simlar input efficiency to that for a

person with a healthy body even if a visually disabl ed

user (operator) uses the scanner. Particularly in

Fig. 30, a dot pattern is printed in an upper part of

eacthopuidp readte tregyrbagdovidat angritarsione ginocsdo by subjediingnthe

(e.g., a paper sheet or a synthetic resin plate) and
cards ti @ebbsdiogor dhelile. ovAltadativelya ab shwevn paFig. £8ethe gludes may be

Furt her, the rectangular regions are surrounded by .
cons{itgdsas( $sapts) Plashireguides: 39 Sat enlgihe cards geg mpdeiraphasede with

user can, k6 sensuously grasp the scanner's scanni ng of
respegf 1 1BF @Hidt-egi ons by causing the tip end of the

SO o U S STl By BRSO v

h [ K ch . sed d . [ id -y
ccn S st £ BRI BELS R LA BES BLYang
e B A6 01U SHSE DRSS 2 R OB minain st

' inpuS&RBh&PRSHS fof afggﬁsoﬁ% & REHI@D Dol WouSE Pashally @sbleddiser

to 39 dre diagra explaining a nouse pad accofding to

(opeﬁfbr?ﬁd"ébﬂigd'&ﬁﬁﬁerpf the present invention. Fig. 33 is an
expl anat ory di agram showi ng a nouse pad system for

perPpficilady iv #ig. 3% DAY pitieti$s pfinRdpar &oupper geapof esch of
by causing the scanner (SCN) to read dot patterns
predqennmnhetircotangular segidroed aofedinm feguse pgeed sbeat wir agyathetc resin
medi um (surface of the nediunm). Simlarly to the
platep apé raisesh ot dre premded hea pawer paeftizoenfd Hudher Bwdrectangular
_above, this 43 nouse pad is made of a paper sheet_ or
regiogy greriamonngeddihwalindanisy. aDprate Ris even ¢ viskalbedipabled user can
whi ch a print surface anlydjng dot patterns.is _fornmed

sensyysly Eraghhe ssanes escaming af guffseent regigns by sausing tsi tihengd of

e sHARERR SR QSR Sheet [ stacked on the print
22 :983&%%%%08181’5’6%?} tihérj:l lrega}grgs fnh\%hi%fl idrg){ pa‘?tyern];sa & pnrllal}{ed Qr?d those in

which raised dots are printed are provided separately. However, the present invention
is not hmited to this instance. Needless to say, dot patterns and raised dots can be
printed to be superimposed in the same regions.
(Mouse pad)

Figs. 33 to 39 are diagrams explaining a mouse pad according to an
embodiment of the present invention.

Fig. 33 is an explanatory diagram showing a mouse pad system for performing
- various operations of a personal computer by causing the scanner (SCN) to read dot
patterns printed on one surface of the mouse pad serving as a medium (surface of the
) medi_um).

Similarly to the paper controller and the paper keyboard described above, this
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As shown in Fig. 34(a), the print surface is

configured to include an inner circunferential region

and an annul ar outer circunferential region. A

coordi nate value and a code A are printed as a dot

pattern in the inner circunferential region. A

coordi nate value and a code B are printed as a dot

pattern in the outer circunferential region. If the
mous®pakispasdd of alpagbr tshedt ip Bynthotdr thsimatiad had héamimwiesstruptade in

can i nput coordinates using all regions in the circle
whiai avpfirtrsuyfacoingludaty dat pafenys iShinkd oh enaipphasurface gé the paper

regi ons in which al phabetical code val ues are )
sheet agd dpewbighat drapsraverd erfotentio sherit isrstadked Lo Siceptintgpurtace.

egion. Such a nouse pad, is not always circul ar but

Neefﬁﬁv tp gay g feghion shechiset plyvaygpgpential and sheppymt sufape may
b Fi g.,35 shows that personal conputer input instruction
eaﬁ@g?%ns are arranged in the annular outer

 operarnghEih s, pRRL s ot A iEls Son oy IR Bfoe apeinmer
e Sl S R b B e R Pl e

CONAT QJokBhate L@l RA 2P QV&de! A Jrb Qm'ln%’ a€4Cdbt fﬂéﬁt@é‘ll gp ale inner

region (region denoted by encircled nunber i .
circudffbrehtfiGleiRAS AScobRlih@¥&aluk And BRoBEBaIrt BHnde8 %6 hidot p&tm in
part, parenthesized nunbers are wused in place of the
the owa@pdtdumfercatidl regload Nutheehsuse(fad ShlseTo RABobhdnates, the

user touches the icon (functional region) by the
mouscpadan ignd courdamtaa usingraflaegibys mcoheanicle oimsitatyi tor tablet.
within an inner franme. Wien deciding a start point,
t heFigudéd(b) rebowastbat inmgesicgionerin (\Bokh dplabetidad codervalues are
.the user touches the icon again to nove the cursor,

- regisraed gedravidedin the puter cisgwnipentalyesionhe scanner ( SCN)
fromthe icon, 44 text during that time is displayed .
in Bt MYt arhés neitalyays cipgyardgbmayt b Frotangulal as Shown in

. touches the icon (functional region) by the scanner,

FlgS-r%‘K@eﬂ-’@eﬁ‘*é ted text is stored in a nmenory. The text

f?gl%‘i%.d 35 Islgo%s B pérg’or{all %51%%11%}- intpﬁF in@?rﬁ&io%f re%iorrrlg ey é’rranged in

the annular outer circumferential region. A code value for computer operation is

printed as a dot pattern in each of the input instruction regions. The mouse pad
includes functions of a mouse pad and those of the paper controller stated above.

In Fig. 35, each functional region (region denoted by encircled number.in Fig.
35) functions as follows. In the Detailed Description part, parenthesized numbers are
- used in place of the respective encircled numbers.
‘(1) - SELECT RANGE

The user touches the icon (functional region) 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,
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(3) CUT When the user touches the icon (functiona
region) by the scanner, then range-selected text is
del eted and stored in the nmenory. The text cut right
nowis listed at the head of the nenory list. (4)
I NSERT 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
text dunmgpthatdimhé srdispdayed in blmeswod tkey sctiveFU or by t he
scanner operation within the inner frame, and rel eases
(2) theCOB¥anner, thereby defining an insertion position.
(5). PASTE When the user touches the icon (functiona

r eghf 3RS ussy toprbies theniser (fupgtionab xegion) by tg scapnendapgssigeted
and turned active_.is inserted . froma,.positjon of the
text R afort T OEREry: | TR QBIod Fiht Bt BB e Perl af memory

touches the icon (functional region) by the scanner,

previously range-selected text is deleted. If the

3) ten? ifs not previously range-sel ected, text in rear
of Hé position of the cursor in the input node is

del @ied HBY &eteltb&thteg% thOlic&h "{‘ftﬁ&%ﬁ@r{al ﬂlegion} he ﬁgeﬁ%eg Shen

depressed for long tinme equal to or nger “t
rang & SE6AES texdt 8% (RIefedOhind SHARIIRR BleSmBBrye ONiheNERAUSItYright now is
del eted before the user rel eases the scanner fromthe
listed §1QRe heddOf tBAGlemOpPpE®. Wien the user touches the icon
- (functional region) by the scanner, text in front of
(4) theIN8SEREion of the cursor in the input node is
del eted by one letter or character. If 45 the scanner
i s depuek sednstancel asrthatt inmehiehub¢ ctmonis nadngen itmarmedsy the
seconds, letters or characters are continuously i
user guichesthededrotinetionalregion) by dhe seannere moyemh Hercupsos pithereusing
i con. (8t+LINE BREAK When the user touches the jcon
n

list.

cursqrikext tPonaY OF By srsramier ppaatiemyvikin the inper figmgaadiglepses the
execut ed .apd the posjtion, of the cursor in the input

scam}ﬁsnt eLe, yﬁﬁ‘grgaglagl eftw position. _

(5) PASTE

When the user touches the icon (functional region) by the scanner, the text
stored in the memory and turned active is inserted from a position of the cursor in the
input mode.

(6) DELETE

When the user touches the icon {functional region) by the scanner, previously
range-selected text is deleted. If the text is not previously range-selected, text in rear
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.
(7) Back Space

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
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of a new line. (9) CANCEL Wien the user touches the
icon (functional region) by the scanner, the node is
cancel l ed and the personal conputer turns into a
standby state if the user operates nothing after
clicking on the icon (functional region) (1), (4) or
(15). (10) UNDO When the user touches the icon
(functiaonal region) by the scanner, previously

the ssapes isdepreised 491 @ﬁg.tgn% skt @r Jeneer thangwer secprdsy Jgtters or
s

1 Waen th t ouch f th
® (1 KB BREAR egl ons) by he scanner, the. posi tion of

th %1[1 SRE dddr tgl?ch'eg] D[H% X Ige(fdﬂ%tl \fer%gloﬁ) 303}:1 ftﬁee %Eén?l@r line

he cursor er or C ara

brealgiﬁg n%‘?)[echt%d dap l’t}%sﬁ@sﬂﬁn%f thQ0RGrsbi ﬁaeth@ ﬂgﬁc ntoqe Q4 nioqe&&r a top

seconds, the position of ursor is noved
of a e ih@uously to the direction. If a pulldown nenu is
di spl ayed, an active icon anong displayed itens is
(9) novedN@EIor down by touching the icon (finttiona
region) (13) or (14), respectively. (15) DI SPLAY
VEMBR¥n Bye wdder thichigs the idoag fimetinnal aegibs) byothe scanner, the mode is
range-sel ected and copied or cut texts is displayed
canccliaﬁlmmbdwepq‘zmonaéwoomar tul intou e hetargiby (etate gbthe user operates
(functional region) (11) or 46 (12), the active item
nothingafecligkingrn e stondSvastiondgpeien) (i(¢) oAdS).ong as t he
active itemis not deleted (6), all the texts are
(10) st JYHPO (16) ENTER If the position of the cursor is

nov, a de er m ned SItIO and instruction

s Fihee & ol e dren Bitcraral TR Gochp Aoanget previousty
performe& %&:%%ugl‘{ 1st 8§.Jn%lé1feﬁgdndr}ﬁe s&?e returns to the previous state. The state
can be repeatedly returned.
(11) CURSOR —
(12) CURSOR «
(13) CURSORT
(14)  CURSORJ

When the user touches one of the icons (functional regions) by the scanner, the
position of the cursor in the input mode is moved in a direction of the cursor by one
letter or character. If the scanner is depressed for long time equal to or longer than two
seconds, the position of the cursor is moved continuously to the direction. If a
pulldown menu is displayed, an active icon among displayed items is moved up or
down by touching the icon (functional region) (13} or (14), respectively.
(15)  DISPLAY MEMORY

By clicking 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
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(functional region). Kana-kanji conversion or the like
can be decided. This icon (functional region) is
equal in function to an ordi nary 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 br owser program by a scanner operation using

nmouse pad. Fig. 38(a) is a plan vi ew of
(12),tth? é‘éUY.ﬁ HeR <528 e meBerd BP (94 do4me Tespectively pyAs long as the active
vi ew of the three-dinensional nouse.

cros tion
“em}aﬁﬁﬂ&ﬁﬁfﬂt%r(éb\?@éh%teé‘%f%wf d in the nouse pad so that

ator who grasps the scanner can sensuously
(16)re§§gﬁﬁ%es di fference of regions through the scanner.

Suctp (HE INERATRYHACCAG BN A BhARNES BANPYRA an

ut a groove

1nstr§t910n(1%ﬁ%5ntpaﬁﬁﬁﬁt fd%ﬁfdho keCnkirfltion 1§Qx§dﬁ@é’r\§b)ﬁ Ittﬁfchﬁﬁ NE¥Wicon

keyboard I's proposed by providing this input read |ng

(fund#idhdl- rébn) hexkRyROs! dontdiB&e Dr Ghe NRSP&E! by Aeli@¥d. OPFhis icon
are arranged in a fan-like fashion around "H',

(functioakIBegion) 15 ¥qual iCEMERT to aadinabNERRER Hdie | mages of
the respective keytops are |ocated at shifted
poskips. B6ga)go0 3a&)nmil Rigs. 3¢(d)itn 8a(H)shawrangedatioasfot berolling 2
i mages of the respective keytops, vowels ("A", "I",
web page, act@dingdn the Diternetdwewsar proggasd biyrasenehes bperfion using such a
"DOUBLE", "Y", "CONVERT", and "ENTER' and consonants
mougeRd, "S', "', "N', "M, "Y', "R, and "W) are
arranged outmard thereof Dot patterns each havi.ng ab
- coddgvi(eis arplaryienh et ¢ thrsg-dancnsiosplonpusepad; 4 Figa8h) is a
} iste in the sane format are printed to be
cross-%ﬁ')é?tﬂﬁ%we%{ it SFRIREIORSese  keyt ops.
res chivel The XY. i_nat es
epen%re%a?‘?vyesgre PesioEaa) sIfhnE s My IR Afiranho erases
d,
N X
Such grooves may be not only annular grooves as shown in Fig. 38 but also
radial grooves as shown in Fig. 39.
(Other paper controller) | .
Fig. 40 shows that a new keyboard is proposed by providing this input reading
‘unit.
On the keyboard, images of respective keytops are arranged in a fan-like
fashion around “H”, “DOUBLE”, “Y”, “CONVERT”, and “ENTER™. The images of
* the respective keytops are located at shifted positions so as not to be linearly arranged.
As the images of the respective keytops, vowels (“A”, “I”, “U”, “E”, and “0”)
are arranged inward of “H”, “DOUBLE”, “Y”, “CONVERT”, and “ENTER” and
censonants (“K”, “8”, “T”, “N”, “M”, “Y”, “R”, and “W”) are arranged outward
thereof.

Dot patterns each having a code value and XY coordinates as shown in Fig.
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rel ease fromthe surface of the nmedium by the scanner
(SCN). For exanple, to input "KASA (in kanji neaning
UMBRELLA)", the inage part of the keytop of "K' is
read by the scanner. The scanner (SCN) is
subsequent|ly rubbed (slid) on the paper keyboard in
order of "A'"-+"S"'->"A". (Qperation anong the keytops
9(b) Fog Tt TRESERAETBRY FEGBGH PINE SHETURRSFR OB ghe Images o these
K Thereafter t he scanner is rel eased
eyt(lpﬁulieﬁ%e&wéy fromthe image of the keytop of "A". The

ce nfl{eaj(YpJogfcﬁ%zftemaf Bl tdeﬁx%ﬁ%dcggﬁ nggﬁlypgfr 1%8&?& dﬁ%g’ﬁéj b&ned

recogni zes nvers

fortﬂeegnheerélrfa@%hemlﬁlﬁe rel ease operation according to

recogni tion program and feeds the conversion
CO'B@%QmEOthIshEey%BE’Jd' ‘I@iekso Br RhAERA cdn BO RS By tféﬁéﬁ on and
program for the personal conmputer or the likeé.
releas€fbint the 'sUARR of the nk@jnh byshék&dhaySTNY, Foe @k@ﬁple, to input
position on the display device. If 1nput letters are
“KASA (Indranfi omacerrgeldMBRIFL LA Y ] alpsinepe pattaif det leaytop' FONVERTEad by
may be read by the scanner. Furthernore, to input _
the scan@KYThe cemmer{S§3N) id 2tispquantly 2eBhed, (slideni thagapap &eyboafd in

the keytop of "T" is read by the scanner. The scanner
order cg é\u bg eSq Uénm @pcprgthrbamong the keytops can be reco gnized by changes
'-->"0', and either reI eased

in COPHHM“@C}’&!}’&P Offrtaﬁndpheaﬁt%@@nmed hEhacmptig & be fypenimposed.
t h li.d t
Thergigtop he ST i iheed (nileg ) 0Te the ipase pe erkRIOR 96°A™
t i nt | ;
The §MRF BHcelEns W el ol B eianRl BRBRED ferditizgs, “Combersion
com Ao ef 1 RhcRoRA A€l ol K BOLBED Y Ghilo o

ase operatli on or subsequent rea

recoQggggf rarR GHQ Abdd iHeOcdrVerst i 04 Rah Mo tHé ?PM@H Cbrogram

e conversi on conmand to the appl 1 ca
Japadédedh BAAT)§8L tHe PbonalPé Lﬁéﬁorftﬁé likBe RELIOHAM, “KASA”
( pc:orrpu Iﬁgr the |ike. Asa(?lggult "TOKKYO' in kanji
in kaAB i@ b@l d°ATRNDr bosifios bh Beadlsihy devaed. S OF inpasictteRArdd be
the display device. Fig. 41 shovvs alist of rules for
convertaiviatosd Mipandst ehiraeter] S0ONSSERTHag be read Biethe sedn@sr. ar e
not limted to the list shown therein. Fig. 43 shows a
pu ermthenmcﬁreu@einpw “TOKKY O "r{eedigs.abX 1 stoi 4245 Ylethe cmage part of
Fig. 43 shows a system assisti n% in voice input of the
the l@mngg ST fs temé % dhe scanner. e scanner is subsequently slid to

“0">“K”>“DOUBLE”—>“Y”—“0", and either released (pulled up) from the image of

the keytop of last “O” or further slid to “CONVERT”. In this case, “DOUBLE” is a
region read if the previous letter is input two consecutive times.

The central processing unit (CPU) of the personal computer recognizes
“conversion command” by input of Roman letters “TOK(DOUBLE)YO” and the
release operation or subsequent reading of “CONVERT” according to the recognition
program and feeds the conversion command to the application program (Japanese input

program) for the personal computer or the like. As a result, “TOKKYO” in kanji
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(operator) produces a vocal sound through a

m cr ophone, the central processing unit (CPU) of the
personal conputer analyzes sound information input
fromthe m crophone and di splays conversion

candi dates on the display device. Fig. 43 shows an
instance in which the user (operator) produces a
sound "1 SH ". On the display. device,_ conversion

mem@ﬁ& G GaEds @éplﬁié%ipaé AT Pesitioneon, theslisplay deyioe) sH -

e e SR g T T ks B, the

MEDI CAL DOCTOR
tules aﬁ%n?’tsmf"é?—‘ﬁ tohd hééﬁf’wg%aﬁ?ﬁgl Reo'RE OF DECEASED

At o
cangigdas %ﬁow@h%%t@ﬁﬁ%sﬁﬁné P vBlicS B o F4paRld. CAUBESiser

t he scanner to Scan the icon regi of that nunber
(opefa®ory produdes a ABcAIN@URA RBTOUER AL infrdfonk PR Jentt Y POd¢sding unit

Dot patterns of coded nunbers are printed in the icon

- (CPUrgf the persbndl kemputet aixtyRs so@sP@cdrinadby inpdy fropethatmiorphone
of the scanner, the coded nunber is input to the

and displspra@invesivputadidatdhen tertispddy deyiaec e Fsg.d§ shows aif EREINce in
of the personal conputer reads a nunber associ ated

whichjthéyuseh éoperatpn) pradhnsel alsovmdf ESFH’t hédn ﬂm@sm@d&vmconversmn
feeds the conversion character g£, , o1 SHI éln kanj

can W@afﬁ.wgresﬂlmgag to tervosahenadngSHE . tiise Hulddh mdcaﬂﬂéneamng

| i ca,t |“on am Figs.. 44 to 56 show exanples  of
INTIRTIONE, 2pIStT Bppbav mksningpSTONBIne 1 dSHArIn #ABF dReafing

| WILFﬁ?S%?%??ﬁd e eSO RSP0 B i a4 T han

AR BRSNS St SRR, 2 T Ouhey o

Shox, ShEURE U (bt GPILNG SEHANE P RON] AeLafildates

an OppOSI ‘e sur e rerm e con er to a

dlSpl_ﬁI_%de &f ﬁqe‘)&lsﬂ‘lﬁcﬁ/ Qbvidd afP BhRks QR %ﬁﬁ‘ér th ScarftheREQY k&desh of that

e user (operator) is supposed to scan a

numb@dic@/ t €8 \WhSthe hapéiSédutbilb ﬁlﬁ%ep Revboafl)s pmerpaw@mm @f coded
the scanner of the renpte c roller. I'n th

numbiasl bt ity i thericdh 8dglidi@ off thédethidiibdrd) &esrjﬁw\tbaperfsy operation
channel s and broadcasting stations are displayed in XY

of thdi seahérptheanddgir agmben isaimmt tpahé renens], canputenntTéet sentral
- are printed as letter or character
processing unit (CPU) of the personal computer reads a number associated with the
input candidate from the input code and feeds the conversion character (e.g., “ISHI (in
kanji meaning STONE)”) corresponding to the number to the application program.

Figs. 44 to 56 show examples of using a paper keyboard as input means for an
infrared remote controller.

In these examples, the canner is integrated with the remote controller. Fig.
44(a) shows a structure in which the scanner is provided on a tip end of the remote

controller and Fig. 44(b) shows a structure in which the scanner is provided on an

opposite surface of the remote controller to a surface on which an operation panel is
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information. In the radio/television listing field,

vi ewi ng/ recordi ng reservation codes are printed as

dot patterns. By scanning one of these dot patterns

using the scanner, the renote controller reads a

reservati on code assigned to each program and

transmts the reservation code to a settop box (STB)

or an infrared receiver of a television nmain body.
provided. 45 shows the renote controller structured to be

able to mount the scanner on a cradle (platform. The

cr atheeusendppeteor) sesupposed toeswanad rqviatelsysiion lighng ficld on a

(CPU) analyzing a read signal fromthe scanner and _ |
newspaprsrusitienthezaganner oirthel remefs ontrallesat Irefhe radmAtplevisigrylisting

the |ike. Fig. 46 is an explanatory diagramfor_ an_ .
field; op the Al WsPanghk FRARNgls prighy PERAdcatagr gaiensn arsy disglagediipgXY

f.or a ,settop box for

) b d i .

dlfﬁ%ﬁaala%gg%r nages, rpngpﬂcgergio ontents g Sém'gﬁiaﬁi&@? Qi pharacter
) i ia..45.. T S ] .
inforfRe 1 i aciBie Py S50RRelc Y indRboREpE BRAGLEA codes

are %ﬁnas! dbt %a&%ms 4 ?g?%ga}‘ﬂig?% Yhe @% ﬁ%sg Xoﬁ"%it%#—rﬁzﬁsé%% éhre scanner,

conmuni cation. F Ws an exanp

the r&RBfe’ @nlrblleryssss 4 Aselvion B! SsfiRR tOLAGH pro d Bansmits

Figs. 45 and 46. Fig. 48 shows an exanpl e of a paper
the réRRAtakioh cBde WS £ dettd) bdNGS TH)ESnCinGraRtrebdiedr T elRhdidBhain
the settop box. Figs. 49 to 56 show correspondence of
bodyt he code val ues of the respective functional regions
(regions or icons in which dot patterns are printed)
of Riped4Dsipers the oerhotelcostroldramactiurediiothe able tcomexstcttit iscomner
commands for televisions (TV) and settop boxes
on agirgflé fpletfoiny). t Hbecwadls indtodesetharepl e, centiralt precessigigomito(CPU)
"PONER' printed on a front cover shown in Fig. 50 47 _
analyzing @ aepdbsigeal dreye dhe spannehand gprereting gmintEred pignal adbattery
inth gﬁgion is read and converted into a code

(BAanddthe Hke.r n- on- power signal is transnmitted to the
t el vigion or t esettgf box. Fig. 57 shgws that the
paﬂ’gg' By ¥t 1 exPlaggient 'ar%m{‘ofoﬂf’é’ f fénfegdie a program

. resergﬁgdﬁgérgr%c?rﬁfc’%a’g)ggg%e %)ng %%?(Itfhlo ?SLI?}%%(?C_ag’tleﬁé P&t broadcasting
using the scanner (SCN) and the cradle shown in Fig. 45.

The scanner (SCN) may be connected to the cradle not only by wired
communication as shown in Figs. 45 and 46 but also by wireless communication.

Fig. 47 shows an example of a paper controller used for the remote controller
shown in Figs. 45 and 46. Fig. 48 shows an example of a paper controller used for the
" remote controller controlling the settop box.

Figs. 49 to 56 show correspondence of the code values of the respective
functional regions (regions or icons in which dot patterns are printed) of the paper
- controller shown in Fig. 47 to execution commands for televisions (TV) and settop
boxes signified by the codes.

- For example, if the region of “POWER? printed on a front cover shown in Fig.
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Synmbol s signi fying English, Chinese, Korean, and
Japanese are printed on the paper controller and dot
patterns are printed on the respective synbols.
Control signals are output fromthe renote controller
as W rel ess conmunication or optical conmunication so
that the settop box can perform operations signified
y the respectlve synbol s. Figs. 58 and 59 show
47 15@%1@1’ seAnneR éhgsethe Hotpaeropriged whgéﬁ-gl%wts%tmd converted
controlling a nusic or vin yer
into §,50A¢, Ve b T RIS Stﬂr@y@rtgmmltge%& g éela‘gglep. qséfae petop
box detail, video and voice can be recorded or played
‘usi ng the scanner (SCN) and the paper controller

( pe&g 5'}(%%"%%0{1@ g&aqe? 88151;?3 QCCOf ch}'lE % {Hésénfoo(a{memy tegﬁzed

pI ay ar &°ar
ol l er
3 S%B%r EEE ARGy &Eﬁﬁaﬁeﬁﬁn %F“é’stﬁm AL e,
Corgyﬁl%dlﬁ&gﬁﬂﬁﬁg@ngh@l&/@ﬁﬁ&): K&%@'ﬁd‘ Rpadsé ek prafté®b® the
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- signgbabitce ompua frenp thentedhte abntrblder papeirel es® ROMMAUNBratist axsnoptical
in Figs. 58 and 59 to execution commands for nusic or
communicatpn soaba the bettopriex siay peffomd opsratidres scgnifed bythygespgstive
to 70 show an instance of using a white board as the
symbol:f ace of the medium Dot patterns are similarly
printed on this white board. It is assuned that dot
codags (¥eanti P sbywsexgRIIgH ﬁ@ ﬂ&f‘o@a@ﬁrn%tném\lflat apep rkeyboard)
inted an the dot. att rns whi.te board.. As
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resen I nve tl on connect

the EﬁEr%oﬂt%l&‘P'@ﬁd cFREJUSLRS). RhRShaRH npla%\l)% hé&pagel €ontroller (paper
position is read y the scanner and converted

keybbaﬁrtipcaip aBl@QgﬁLtt ﬂ%ﬁ:tt\ér%' di@hivatietsmiyBe pRpa2@Nal conputer.
I'n the hard di sk device within the personal conputer,

t heFigndeX to 67 show correspondence of the code values of the respective

functional regions (regions or icons in which dot patterns are printed) of the paper
controller shown in Figs. 58 and 59 to execution commands for music or moving image
players signified by the codes.
Figs. 68 to 70 show an instance of using a white board as the surface of the
medium, Dot patterns are similarly printed on this white board. It is assumed that
dot codes (see Fig. 9) signifying coordinate values are printed on the dot Ipatterns on the
white board.
As shown in Fig. 70, a projector projects a predetermined image onto the white

. board on which the dot patterns signifying the coordinate values are printed. The
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table (see Fig. 24) in which coordi nate val ues are

made to correspond to conmands, addresses or the

i ke, respectively is provided. While referring to the

index table, information or a conmand specified by

each correspondi ng address is displayed or executed.

As shown in Fig. 69, an adhesion layer is provided on

a surface of the white board and a_transparent sheet
PIOJ%QF. ﬁgcoaa?ctff!am &rPRESgeR) RemAVISh w%wéi supotathowns Jbaa eaabltrary

esi.on Ia ith t rinted t atte
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erns are no eriora

persoral Q:Bl% ﬁ?&fmp{lnethgfhaﬁi fisk gﬂwlclefw1 ﬁ %Sﬁalr(%?rﬂﬁt@ #Rtindex

pattern on the regi on Sp aye n Icon O
- table3kd @id oA Gn WIRED cdBindR! vAdRdst 8 'indcﬁ: B URESAE foNdophrRands,

coordinate value in the personal conputer and an

addregsed bealid ORe preggclinelleigi wbeidedl | Whiladfentsg it tld adeR Kable,
to correspond to the coordinate value. Alternatively,
inforamtishawna icombiagd $p8cifiad biynegh afrresprendignaddressoist digplhgerd or
may be projected on a left side of the white board
execaied- a novi ng i mage cont roI |l ed by the renote
controller may be played on the right side thereof. In
t hiAs ghesen in Fig 65op1 Smlﬂﬁﬁsﬁp@ ravided on & priopeet the white
e of each button of, the renpte controller is read

'boar%g&? A &raBERgRTE sheet havipg épapaffg@p@ Regited o 6p¢ é@l&l?ﬁdﬁ‘ hepdeg onto
the atfiiouflavesc it %Epdai a%a?é‘mt Bed o RGP an e ”§Ht .
EndnsiiRi HESko! PUUSh sl R BPYRS Rl s 8 s

Due ?}iol?;gsl Q’%/é:h 1?&&@151{@&; EC&‘[PI{'IQIJ &4 eﬁ& n%ﬁqﬂt' f&?tﬂe%ﬁ% bé)ard contacts

- withi}{ea&};t\kkiﬁ&ﬂ& tﬁ&&cyt'ﬂa@teﬁ@%f%dt%{eﬁ%fhtapar d) in place of

I te board rear projector arranged in rear of

t hemage Ydxafmpo @f @"1g PTO0Jif BiheS s@nf&S Keh 8P a St Qﬁ&eﬁlf oﬁ fﬂﬁ‘e region
personal conputer or a noving inmage (i mage) .

 displagddead ahoiebfl, onathel Whitaedrd; Uherd ithd dbt phkeh ﬂsSccthBﬁ&ﬂ into a
on a rear projector-side surface of the acrylic board
coordinate aralwed e gieoperk@aé compdted ahd aais ppylzatiors pe@iram registered in

advance is started to correspond to the coordinate value.

Alternatively, as shown in Fig. 68, an image of the remote controller may be
projected on a left side of the white board and a moving image controlled by the remote
~ controller may be played on the right side thereof.

In this case, if a portion corresponding to a projected image of each button of
the remote controller is read by the scanner, the coordinate value corresponding to the
projected image is read by the personal computer, and operation corresponding to the

coordinate value, e.g., play, fast forward, rewind, pause or the like of the moving image

is performed, thereby making it possible to control the projected moving image (image).
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i s bonded onto an opposite surface thereof via an
adhesion | ayer. Dot patterns signifying coordinate
val ues are printed on an adhesion | ayer-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 conponent in

a l Lgh radi ated fromthe rear projector cut
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referring to a correspondence table (ndt shown)

is bpadads ofto 60 VpPbsift eerfRRAHRIRE OEE | 410 adlERBiB NS a]DGt patterns
executes a processi ng command corresponding to the
signifping decoadiaate StaudsS aret pented ons e pdhegioantayer-didd Surface of the
exanple). Fig. 73 shows an exanple of creating the
transpbonesteetit ed paper keyboard by the user (operator)
hinmsel f or herself. To create the paper keyboard,
| rra@ﬁ thusthondingitheindrared eve filtepslieekenth dlag vear Brojagtaresitteprurface
screen, a mask is forned by, for_exanmple, cutting
of ths Scrﬁam bogsfl, 3 ipfgiedeompracdn éélgb¥ irgggiatskirons thestear proj ttor is

cut Hae R N @%&%@?ﬁf@é@%&%ﬁf&gﬁﬁﬁf surint §F B aggrer 38 from
the st dSuq b, @R otBlie WGar R b st Beapegyecy.
h d
Uhey S0 6 gl SOAGERAR il TRGR O o8 B HEESRS b

of prin

progr ech% BLha} ﬁ)laes‘gﬁ lgjsof ﬁer%ﬂaﬁ] Eﬁxq{;%tg r 85%111265 that the

ereby pos |b e o re e the  paper oar

1c0nviﬁh‘3ﬂ§ Althe EEAY P WHiGBHROFIRRESh BFov P pld LA 1Qfarranged by
application prograns for a word processor, spreadsheét

referigf ttvar @riafsbridbice takle (AbEsHowa) @Fpais of Bbortifited $8H processing
(operator) and printed. This can decrease the nunber

commbnds)aad eosates Ayirbensing comnged cofreipradigrtee: eovddinawrk(starts
screen interfaces for the word processor, the

the bspwsa gsdgeah in dnslexdmgple)opl i cati on  prograns quite

si npl e.
Fig. 73 shows an example of creating the above-stated paper keyboard by the

user (operator) himself or herself. To create the paper keyboard, image information on
- the paper keyboard is edited on the screen, a mask is formed by, for example, cutting a
part of a region, and codes of dot patterns are arranged on the mask so that the user
(operator) can use the keyboard at free arrangement.

A program enabling the user (operator) to freely deléte, add, and arrange
functional icons using an application on the screen is prepared and an image of the
screen is printed together with dot patterns or printed on a sheet on which dot patterns

are printed. It is thereby possible to realize the paper keyboard on which all execution
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Figs. 74 and 75 show that one enbodi ment in which the
dot pattern reading device, the index table, the
server managenent table and the |i ke described so far
are applied to the enbodinment is forned into a
di stri buted docunent as a technical introduction. As
shown in this distributed docunent (Figs. 74 and 75),
the present technique can be realized as Gid Onput
comtfhidsdfyr fanejons Fofgsppliédticanfrogbarsh doy arword Sfraceseor, Bpreadsheet
whi ch the scanner is used for the personal conputer
softwarCandithe hife dagustontimxal for the wsr @pMatod indl pipyied.cat i on
Manager that is the nane of an application_ program
i nsTfas p@udwneaﬁh therpmabey jof unssionad dugpng deangey on| mr@egl and
74 and 75, (1).to (5) and (7) shom1exanp|es of actu
make, sereeft ingeigaces Mg, wo &? PEHGIOn the (spreadshag, and7the app cation
user executes an installation programin a CD ROM or
Wﬂgﬁﬁﬁhﬁeﬁaeﬂ?ﬁy accessing an Internet distribution

¢ e i (5 Hdonsr SRR ol BT BB G repdine
devu%nt %P%?é g sﬂ&tﬁ@dﬁgexgi%gt féﬁfer Cﬁ%ﬂl @(I:Ab%das% far are

I on program bun cont ent

apphg@tt@ ﬁ@cgh‘l@ocdlfngﬁﬂ%s f@[‘i‘&dﬁﬁi{b ng didBeRsd 'd@)t:ﬁ’mﬁlﬁe ad 3 eechnical

di sk device (HD). Next, when the scanner is connected
introfgctidnUSB term nal , the reS|dent driver program
recogni zes the scanner. Wen the scanner reads a
surAsasievaf ingthisalistributpd ds@indtd (Figage!l 4ral T8} theirésenteclofique
the surface of the tag is read by the persona
can beapglizeé ns GHG)Ongua (taaddBBreabl e and | oaded to a video
menory (VRAM. The GAM read by the central processing
uniKigg. GPUnd T§ehovean inklengs i@l«eé/icm the seamseer (imsedpfat therpeysonal
to a _code (code nunber) accordin o the
compaps (&t st ead wptgo that A e(scﬁﬁbﬂ (@n%e@m;zc)a’uou\tMalrﬁg@r fhaggs the
i f_the scanner scans the tag for, the fjrst ti t hen
namepfany @eﬁ%ﬂap programynstalied pahehar disk derpsgrot H&ré@ha

A G RN BRI S T
NP (e R
CD-BERPEA 18 8ded by accessing an Internet distribution server on the personal
computer (PC) and registers the GAM and the driver program as resident programs on
an OS (operating system). The user also installs an application program bundled by
the GAM and content data such as images and moving images into the hard disk device
(HD).

Next, when the scanner is connected to a USB terminal, the resident driver
program recognizes the scanner.

When the scanner reads a surface of a tag, a picked-up image (a dot pattern) of
- the surface of the tag is read by the personal computer (PC) via a USB cable and loaded
to a video memory (VRAM). The GAM read by the central processing unit (CPU)

decodes the picked-up image (dot pattern) to a code (code number) according to the
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this displayed screen. The personal information input
inthis way is registered in the nmanagenent server
tabl e shown in Fig. 24 described above and used for
subsequent aut hentication. Namely, subsequently, when
the personal conputer (PC) is started, the tag is
scanned by the scanner, whereby the managenent server
perfornms authentication and the GAMis started upon
aboweatgiédtlgorthof (GRIDE aauGRHEIR)L cati on. Next, the paper
medi um or the paper controller (paper keyboard) on
whi 8h tidetimep af thersesnrer scansi the da fog the dimstetdné,rtbenlp sgyeen for
t he scanner, whereby picked-up i mage data on the dot
promyiingdhe ysqr do jimpi persenal Hafosmptiom serrespapding o Hiedtag ét displayed
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e content data Is read and playe
auth&ARhEsy, data is noving inmages or images, a novie or
i mges are displayed on the display device (D SP) by

A NRYinBY, bukkegudatlaywhaP tHeCpdridnal B(Erﬁﬁﬁt@ﬂ”(RE) RMstdrfedg the tag is
di splay program corresponding to the content data. If
scanfidll byl diiesenqdiRivgheabytthe nlahbgemait ses/ef pgifeingy athémicetahand

dot code (code nunber) in the index table, a browser
the (pAbigis atarted uptn esmplegon of diswethdnkipitamer of M crosoft
Corporation) is started and the address is accessed.
MeaNekfi the, paper mhdinm omthe Bppasfconirglleripaper keybuardlom whigh dot
(dot nunber) obtained as 55 a result of reading each
pattegsy arp printed is seanned (Teady) byt e sganngt triereycpirkedoup Epgs data on
nagenment . table (index table) (inp.the personal
* the QO RaiErar 1S inpHE tQutte REGHASARaHEBIEF R 4ol GRS Gipdermbers) cach
I nter is referred. If the dot code (code nunber) is
consislyg of §4-0is hher SRR AR Coer ver table of the dot
co agenent server., .the opt.en I f
TR R e S bt [ Ghisd SEHECH AR 5B R on
the dot cddel (LB nRfhvef§Ie Stream ng
If the dot codes (code numbers) are already registered in the index table, then it
is recognized that content data corresponding to the dot codes is already installed in the
personal computer (PC) and the content data is read and played. If the content data is -
moving images or images, a movie or images are displayed on the display device_
(DISP) by a moving image play application program or an image display program .
corresponding to the content data.
If an address (URL) on the Internet is registered in each dot code (code
number) in the index table, a browser program (such as the Interneét Explorer of

Microsoft Corporation) is started and the address is accessed.

Meanwhile, as shown in (5) of Fig. 74, if the dot code (dot number) obtained as
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di stribution or, to be specific, data distribution
froma server B serving as a streamng distribution
server, and (3) Web browsing or, to be specific,
downl oad of Web files designated by the address (URL)
of a server C are automatically started. Next, when
the content data is downl oaded to the persona
computer (PC), additional data (pairs of code nunbers
a regilicofagaiding sed) deffpatthmn idatot cegiiterod na tfentemal doalspde management
(index table) for starting the content data is al so
tableiGugaxotabiled (inHke pewonab sogwyissh the dot ade mpnagement fgrysy ey the
by the _dot. co nagenent table (index table) wthin
Integng1spreftsifal i '%ﬁ@m@fi? (eqtlssuguresnt Il%ﬂ,fegﬁtif‘é?‘gflb the mapagement
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Figs. 76 and 77 explain an example of using the paper controller for an order .
system of an eating and drinking place such as a restaurant.

As shown therein, a menu on which dot patterns of different code numbérs
according to items of the menu are printed is put on each table in the restaurant and a
- computer terminal including the display device (DISP) is disposed on one end of the
table.

A short-distance wireless communication system such as Bluetooth is
incorporated in the scanner, whereby code numbers and number-of-items information

- read from the menu can be transmitied between the scanner and the computer terminal.

The code numbers corresponding to the items of the menu and the
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the itenms of the nenu, and the nunber-of-itens

information fromthe order signal and sets an order

for a kitchen. Specifically, the order server displays

the table nunber, the itens of menu corresponding to

t he code nunbers, and the nunber of itens on the

di spl ay device displayed at the kitchen so that chefs

can start preparing cooking. The instance in which the
numberifatemsnbdeormagiondated i thd wcanmer aoamransmitted riei gl computer

the tinme of generating the order signal has been
terminak c r Thsegentiabpensessingauais ACPHY aftbe cpinpates dergiind heeaegins an
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of the paper keyboard in which XY coordinate val ues
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nmouse pad region 1s provided on a part of the paper
displkedbvia¢ displhped dtehekibubidh 8€ fHat cheth yarcoge puphties cauking,
registered in dot patterns printed on inmges of
k eyTlopmstanesmeehick dheytablednnaste iv addedswisind thé/computer terminal
coordinate values are registered in dot patterns
at the timet efdgaperating theoosler pigdalrlagitean describhd  UHewewdri deeal or the
. the scanner upward in the nouse pad region, the
like gp rveleigh jasdefcpatierne meaping| thy defle aumber iy grintedels ajtaphpdsonto a
t he scanner, downward, the screen js scro]l down. The
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Fig. 84 shows an example of the paper keyboard in which XY coordinate
values are used as the mouse pad. |
Fig. 84(a) shows that a mouse pad region is provided on a part of the paper
keyboard.
 In the embodiment, only code values are registered in dot patterns printed on
images of keytops, respectively and code values and XY coordinate values are
registered in dot patterns printed on the mouse pad region. If the user slides the
scanner upward in the mouse pad region, the screen is scrolled up. Likewise, if the
. user slides the scanner downward, the screen is scrolled down. The same thing is true

for right sliding and left sliding.
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slides the scanner upward, the screen is scrolled up.

Li kewise, if the user taps the scanner twi ce or nore

and the slides the scanner downward, the screen is

scrolled down. The sane thing is true for right

slighting and left sliding. In Fig. 85 show ng dot

patterns fornmed on a projection board, coordinate

val ues and code val ues are defined in one dot pattern

f or Rigt 84@) ediotsrihatndd erdire ipeperbkeybkardaiseusedrasethe anovdeepad
- _board, and the same code value is assigned in the sane
regiomat ri x bl ock despite change in the coordi nate val ue.

In the enbodi nent, an_icon inage is arranged to sg%gad
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I's a tabl e show ng val ues bits from

The $ndBingdt b ordfiht sRAlthRrd lefSlidhewn in Fig. 86(a),
er to ég signify Ysc%%r inat%s,lcggto Cl5 signify X

C 0OId Fipats3s showlifig tddt GaBefis dfokthyd GAdE prajetiesh baad, C36rdinate
to C31 signify parities. These nuneric values are
valuey areingrid valuegrarel defgedonis oisdh dovpatteri-f@maB 6 (rpdetamnanéd enatrix
86(c) shows specific dot patterns. Fig. 87 shows a
blocksoate furaledeont the boandpamtl therspms podatealueistassigredrindbe dade matrix
the hard disk device (HD) of the personal conputer
block fespie chipgedothe wordietdpudldeng to the dot pattern read
by the scanner is, for_ exanple, 11 or 12, play of i
vi dedhe smbpdigpray anjicon jmggeds prrarged tp spregd oy geOs) fya piprality
videq i.s paused.. 58 Figs. 88.to 90, are di agra . .
of magry blpgiien g Breuting BRSinginiy @ Fich dpheAts g the icon image,
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dot patterns in each matrix on the white board.

Fig. 86(a) is a table showing values defined in 32 bits from Cy to Cs; of the dot
patterns, As shown in Fig. 86(a), Co to C; signify Y coordinates, Cs to C;s signify X
coordinates, Cjg to Cyg signify code values, and Cjg to Cs; signify parities.

These numeric values are arranged in grid regions shown in Fig. 86(b), and Fig.
86(c) shows specific dot patterns.

Fig. 87 shows a code value-to-command correspondence table provided in the
hard disk device (HD) of the personal computer. If the dot code corresponding to the
dot pattern read by the scanner is, for example, 11 or 12, play of video is stopped. If

the dot code is 13, the play of video is paused.
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desktop screen is captured by depression of a "PRINT
SCREEN' button (prt se) on the keyboard (KBD) or the
like. Fig. 88(a) shows the desktop screen of the
di splay (display unit). On the desktop screen, icon
I mages of a word processor, the Internet, and a
spreadsheet and a START button, for exanple, are
di spl ayed. 1f the desktop screen is captured, the hard
di skigse§3 de POHDE dhgreme grpladwnalthe teshpigue rofr wedtngi the spaper
each icon is displayed at which position on the L
keybgardemphichrigens o deskimyresneae Uptsd iy apbgingandrigting the
t he Position at which each icon is displayed. The hard
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d { . dto th . i nt .sheet d,. ..
gor B F 68 B A TP oy PR 2P KEHEOTd Say i jgons
. ‘ ' ani f Vi ng. .
os w8k B9 AOBHAR Syl BELIEE 0 SN prperd f
e BN D e bt B84 PRSP KBTI o i
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superi nposi ng the generated dot patterns on inmages on

t heFide 8B{=0 sh6 &k afe .debkip sBRER )ofSthe WhisphaypediSplay @mbtparcin the
on which the desktop screen and dot patterns are
deskfup stkeetl, icbh gmaB& dfsa avoell puicedsve xipd Aiterhetg and bapteadsheet and a
: showi ng correspondence between code values and start
- START dbyttamsfor exXample, aodisplay¢kr ns are generated by the
above-stated processing, a table in which code val ues
of Hdhe gdaskten sercen és pantered.othedrard diskrdevias (HERhpf ths personal
prograns which the respectjve icons signify %%cons
compyipicreregnizesieach e dedsplavehe wiigh godiiak opdis deskiopsgreen and

calclfFl?iflrﬁ ¢ sorhyale WraopRs épggliits? EF @E@C@%ﬁ? fcggiigﬁﬁﬁﬁyggdb?%%ﬂd
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rogramis sta user clicks on
signi%ﬁag%_%uoﬁs Bf ﬁfel%%%e@tfiv@icgﬁ@ﬂrb&rfof‘rﬁﬁ. PEREhakEYER A ce (HD)
S

own in Fig. 88 usi ng the scanner.
performs a superimposition and printing processing for superimposing the generated dot
patterns on images on the desktop screen.

Fig. 88(b) shows a paper keyboard on which the desktop screen and dot
patterns are printed.

Fig. 89 is a diagram explaining a table showing correspondence between code
values and start programs. If the dot patterns are generated by the above-stated
processing, a table in which code values of dot patterns are made to correspond to
~ startup programs which the respective icons signify (icons’ functions) is created in the

hard disk device (HD). For example, if a dot pattern corresponding to an icon

lindicating a word processot is generated and a code value 0001 is assigned to the dot
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Fig. 90 is a diagramshow ng the format of the

above-stated dot patterns. Since the format of the

dot patterns is simlar 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 be easily designated. Even if the icons on

the desktop are invisible on the screen because, for
pattespaAplable @ mdady tha spdd vglue POQr gpiresponds e cgstarfep nragram

user can easily boot _up each program by clicking on
Warpmexg dpprentggg e lomsamethylg isteig pnisens didsbag the lteipetand the

scanner. | NDUSTRI APPLI CABI LI TY The present .
spregdifinte | B eAHBCstS eadtqgkﬁénsrrrﬁiﬂweeém ATk b5y starfied if the user

. nformation rocessing device such as .a r.sonal .
click Siin it iple, BIRIKTYE, o5 DT, of The pesy KEuhparEophnyie. 85(0)
uﬁnéﬁhd%c&%ﬁ?te controller used with a paper controller

aving a dot pattern superinposed and printed
t heggo h : j [ [

a E%é?gt%r%%a@g%g%‘% % Easegtogr{lﬁgd‘g?z%gt?{gpﬁld&ﬁ erms.
Sincd tBO Forit¥noANHe fd8t PRELR iP8iniPlo (R ds&illd AveOft Will not be
medi um signi fying a control button of an inmage display

descabéd K@kindevi ce, such as a program broadcasting
receiver, a tuner, a recorder and player, a player, a
net lnothis way, despriteiniodeonsaorsthic tdepktbp xcricot ibadadca the ivgns can
reception, or a settop box for network access, the ‘
be epghypdesigmatidr ofHven if dpidoss rwg: thandesktapiarg invisiblet bratthe screen
optically reads the dot pattern; a control unit that
becapsealfgresemples alfsedypsetioen plemhitant pregtransitedcessr gpn pasily boot
the imaging unit and transmtted fromthe ina ing .
up eqhy Rrogrgpyby fligkingen tedcemunagstonghe p@pwdtpaperéwag% using the
value signified by the dot pattern; and a transm ssion
Scanfdit that transnits the decoded code value to the
i mage di splay control device. 2. The renote
controller according to claim1, wherein the inmaging

'HﬂDH@%?LKﬁAﬁﬁqﬁ@%&ﬁLYP§OVided integrally with the renote
controlTer.

The present invention can be used in an input system for an information

~ processing device such as a personal computer, a television or a music player.
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3. The renote controller according to claim1, further
conprising: a‘scanner having the inmaging unit which is
communi cable with the control unit wredly or
wirelessly; and a renote controller main body

i ncorporating the control unit and the transm ssion
unit. 4. The renote controller according to claim3,
further having a cradle structure on which the
scanner is placed. 61 CLAIMS

1. A remote controller used with a paper controller having a dot pattern
superimposed and printed theréon, the dot pattern being obtained by patterning a
predetermined code value based on a predetermined algorithm and formed on an icon
on a surface of a medium signifying a control button of an image display control device,
such as a program broadcasting receiver, a tuner, a recorder and player, a player, a
network access device, a settop box for broadcasting reception, or a settop box for
network access, the remote controller comprising;:
an imaging unit that optically reads the dot pattern;

a control unit that analyzes the dot pattern from an image picked up by the

- imaging unit and transmitted from the imaging unit, and that decodes the dot pattern to

a code value signified by the dot pattern; and
a transmission unit that transmits the decoded code value to the image display

control device.

2. The remote controller according to claim 1, wherein the imaging unit is a

reader provided integrally with the remote controller.

3. Theremote controller according to claim 1, further comprising:

a scanner having the imaging unit which is communicable with the control unit

wiredly or wirelessly; and

a remote controller main body incorporating the control unit and the

transmission unit.

4. The remote controller according to claim 3, further having a cradle structure on

which the scanner is placed.
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