SPECI FI CATI ON | NPUT PROCESSI NG SYSTEM FOR | NFORMATI ON
PROCESSI NG DEVI CE  TECHNI CAL FI ELD The present
invention relates to an input processing systemfor an
i nformati on processing device using dot patterns
formed (printed) on a surface of a nmediumsuch as a
paper sheet. BACKGROUND ART Conputers have been used
in every situation of |ife. Functions and purposes of
conputers have had dipgeiFeAmenease such as obtai ni ng
necessary information by access to WEB pages on the
I nternet and purchases of articles in addition to
conventional purposes such as creation of documents
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perform operation such as input of letters or
characters using a keyboard and a npbuse so as to do
t hese behavi ors. However, it requires many conpli cated
TECHpECALildEEDand takes long tinme to |earn how to input
| etters or characters using the keyboard. It is . )
di sEpprpseabbyaation widtes oyt npytgrossssiag systerviphgn information
troubl e. operat.ing devices ch seni ors and ,
Procqssingideis d3ing dpEpHss ﬁgﬂnﬁgﬁ-ﬂ ap 2 asep%f g pgdium such as
devi ces. Furthernore, the problemof "digital divide"
apapSENFFS  that there is a distinction in information and
opportunity between those capable of operating the
keyboard and the nouse and mastering conmputers and
BAC%&%@ﬁUﬁﬁfﬂR?ble of operating them and mastering
conputers. To solve these problens, there have been
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service providing system capable of inputting

of cdnfu@éri bl ©Rad AranARMAbG e sudhi RBOMEATRgRRLERANSInSHEAtias by
a barcode or a QR code (hereinafter, generically
accessbay OWHB" pagddr biit e Dierets uhd anectakesa offesttivies iNaaddision to
a barcode is described on a catalog or a 1 website
convprt@mnatimdpdees audhrazaecation ot docuatknts dndacalesbatiofimn
operator) reads the barcode using a barcode reader
corfbepentionally.qit comsessery, tof prelonmeapetstion ek psinpat of leters or
information or purchase an article (see, for exanple,
charqoirewsinge keivhoard ql)d_a mouse so as to do these behaviors.

However, it requires many complicated operations and takes long time to learn
how to input letters or characters using the keyboard. It is disadvantageously difficult
for persons having trouble operating devices such as seniors and handicapped persons,
in particular, to operate devices. Furthermore, the problem of “digital divide” occurs
that there is a distinction in information and opportunity between those capable of
operating the keyboard and 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




Pat ent Docunent 1: Japanese Patent Application
Lai d- Qpen Publication No. 2005-4574 DI SCLOSURE OF
| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
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
—..number. of-..codes that can be displayed on the surface
webgite prawidadly atradascopesmed. e df wiusér (ah eperkioylsadsdhe barcpde using
di sadvant ageously difficult to input codes )
a bageode aeaslsn gPripeied 0 Fesapyten the user camabtin desired dpfprmation or

nbol s. Besides, th arcodes are factors doing
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present. jnventian has been e j.n vi of . th .

Do, D B e el Aplithuioheliifionst uplicainn No.
20041344 1s, to provide a paper icon, a paper controller,

a paper keyboard, and a nouse pad in place of

har dwar e devi ces such as a keyboard, a nouse, and a

tabl et capable of inputting letters, characters or the

DISCLESURE OFIRVIHNEONNd  perform ng operations with
easy mani pul ati on. MEANS FOR SOLVI NG PROBLEMS To sol ve

PROBIEMS 000 BESOLVED BETHE INVEETIdNN adopts the
follow ng neans. A first aspect of the present

I NvHotveog, it $s Actetsaputo serne egsedigersyinddergionronathe surface of the
i nformati on processing device, wherein a dot pattern
medigni e a$ & fisplap dho hargodasrdnd dberefis,athenefuete ualiandtoi the wiinbler of
each of or one of a coordinate value and a code val ue
codep ghefedannlel displayeth @nf e riurfacess of s mediung aAs campered with the
connected to the informati on processi ng device,
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i nputtin ach of aor one of the coor,di nat e, val ue
charagiers. apd SYBRRISy a BissidEs ¢ 'aaerﬁﬁ?i%arepée@é%éwﬁg agtihgticdparng the
mﬁfinf?ggpthﬁn processi ng device defined by the dot
3550t SPAICYHB: dot pattern being printed on the surface
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and a tablet 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 an input processing system for an
information processing device, wherein a dot pattern which is formed on a surface of a
medium and in which each of or one of a coordinate value and a code value is defined in
one format is read using a scanner connected to the information processing device,

thereby transmitting an operation instruction for inputting each of or one of the




or a keyboard and arranging information dots having
val ues defined based on how the information dots are
shifted froma virtual grid point at a center
surrounded by four of the reference grid point dots
around the virtual grid point, the dot pattern
including rmnultiple information regions in which dot
patterns including X coordi nate values, Y coordinate
coordighigevalug pnd dagleodeaivalue to i eentnat peacessing mait it thp anfoemation
are printed, the dot pattern on the surface of the
procggsiigdavics deiper bistheglot pattesn dhpdeot nattemn heing prénterben the surface
pattern, = and each of or gne of the coordi nate value |
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A fourth aspect of the present invention is a Japanese

pattertpu thassustasenof Wiremedinmals reat uging ther seahmar meadlingthe dot pattern,
surface of a nmedium,is read using a scanner connected
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intervals in horizontal and vertlca? J?rectlons, on a

inforatibe plod@bsidg devite abdoRdingrto ahK FYROApELt 2RHedR HRULBMuM is a
i nformati on dots having val ues defined based on how
papet key bodrarorat paper dedtfolRf ais&hid plack bf amigpuy idetid@br afrausiliary
point at a center surrounded by four of the reference
inputgdévicep et aslatlseyaband)ch tdreote controller, a tablet, a mouse pad, and a

_scratch pad.

A fourth aspect of the present invention is a Japanese input system, wherein a
dot pattern formed on a surface of a medium is read using a scanner connected to an
information processing device and converted into a code of an interrupt key on a
hardware keyboard defined by the dot pattern, thereby generating a key input interrupt
processing in a central processing unit of the information processing device, the dot

pattern being formed for each icon printed on the surface of the medium, the dot pattern




virtual grid point, the dot pattern including nultiple
information regions in which dot patterns including X
coordi nate val ues, Y coordi nate val ues, and code
values in a format of one dot pattern are printed,
when the icon for which the dot pattern is forned on
the surface of the nediumis to be scanned using the
scanner reading the dot pattern and a word including
on thgnguyfage vHthel medumripatset efiprrediernyimtd datnoltrined by isuperimposing
read by contacting a tip end of the scanner with the
and pEapging refarenet gad dway dods, LAt nredateayrenddiniryvale in therigentel and
i sﬁgef i.ned as the dot pattern, when a word including a,
vertic) {UgsKtions, and rattesadia GoatroHenar a keyheard gind ggppging mformation
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of oneedtitpatternViié b8l ewB&RINEeEor BE QIZIHE ot PRicth isiRrRas 6f the
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surfzeatof eiemedingh &eabo kadrinky usSingARE saertlagdihg et dot pattern and a
corresponding to the vowel to read the dot pattern,

wordamdlutlivg ondwndeowpl Bunpgledthedot pattetn pn eredcad istrhad be anatecting a
is separated fromthe surface of the nmediumso as not

tip end op theaishmner withetho dgoinAer whichdocodsatalwr qorresprardisig/to the vowel

. _inputting a single letter or character, a series of

is defigedias the dot patteasewhematird inglydingy copsnnast ansge wpwa! isriaput,
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word candi date constituted by letters or characters

dot paferesRPRAIpagarilP stobfed B te ic¥i®bér@eshbBhdHFBS iHNowRl to read the
di splay unit that displays the one or nore than one

dot patiernl, amhthiedaider pablididnadtheytip el efothe ecainenis sepaatdrfesm the
that reads a dot pattern that is fornmed on a surface

surface of the medium so as not to be able to recognize the dot pattern, thereby inputting

a single letter or character, a series of words or a phrase.

In this way, by contacting with and separating from the icon on which the dot
pattern is printed, it is possible to realize a completely new input system for inputting
letters and characters that is unrealizable with a hardware keyboard.

A fifth aspect of the present invention is the input processing system for the

information processing device according to the first aspect, further comprising a voice




of a nmedium and in which each of or one of a
coordi nate value and a code value for arbitrarily
noving a cursor is patterned so as to sel ect one of
the word candi date displayed on the display unit, and
a deciding unit that converts the dot pattern read by
the scanner into the code value and inputs the word
candi date corresponding to the code value as a
inputi guit ded inportdyoiteinfhinsatioayof anhgrratorpatconvegsivoivng that analyzes
information into an information processing device, it
the inputpenden ipfarmation gndensveres the mpiut soica paforgtiageinge pie et ore

rea%{g cﬁ” nted  surface of a dot pattern of a ]
than geg Wil ¢andigats cepditred by ptiars pephareqters corespapeing to the input
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oper ati on. EF DESCRI PTI OF DRAW NGS F Is a

the sbirmekingb ﬂ@fo@Hb ShI0VaAY irhusBib YO BaHd B adrre@pomngato the code
scanner and a conputer; Fig. 2 is an explanatory

valudasgdaideghomdng a dot pattern according to GRID 1;
Fig. 3 is an enl arged di agram show ng an exanpl e of
i nflorthist Way) vdonsinpwiting evoids idGirmption extn aaciofrohatign poocessing
the GRID 1; Fig. 4 is an explanatory di agram show ng
devigg, rlb#gﬁﬂiﬁihle d¢ compensiie enEiconnpidthy seledorell ﬁ@admg  Hinted
1; Fig. 5 _shows another exanple in which the
Sm’faiCﬁPBﬁﬁlﬁf P¥ naj@i.f 8 magivg AsHEfeteRed, WED r@ﬁ@@ﬂﬁﬁf%m&t F@ﬁhdate
are dis edlntheformof bi.ts. accordin
mform% B 12 © ?re bicp, capifalc v axBfppe displayed o &n rech of the
. rrl_‘rql$orrr7:1t|or1dts and the data defined by the
info i

8Y REYFEH &0t Car e di splayed in the formof bits
according to the GRID 1, wherein

EFFECT OF THE INVENTION

The present invention can realize new input system, that is, a paper icon, a
paper controller, a paper keyboard, and a mouse pad in place of hardware devices such
as a keyboard, a mouse and a tablet 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. 2 is an explanatory diagram showing a dot pattern according to GRID 1;

Fig. 3 is an enlarged diagram showing an example of information dots on the




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
nodi fications of the dot pattern according to the GRID
1, wherein Fig. 7(a) is a schematic diagram of
arranging six information dots, Fig. 7(b) is a
schemati ¢ di agram of arrangi ng nine infornmation dots,
dot pitig feedingtodhe GREMHL i ¢ di agram of arranging 12
information dots, and Fig. 7(d) is a schematic diagram
of Bi% éng%gxmlenat@nyfd;ammu shawitg yrangegentgof the iformation dots
| anat or agram show ng arrangenent of dots
accoé‘ﬁg%% é}l%llp Lhe GRI D 1; Fig. 9 is an expl anatory
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Fig. 13 i's a dot pattern diagramfor explai hi ng
Fig. 6(&) @hdiﬁﬁi A0 06 Bbis Skd hpahgl, Figl (b RAGEAE foilr AoRChré Brranged,
' the GRID2; Fig. 14 is a diagramshowing a rel ation
and Bigp6(@) shfver thatt fiverddes 48 arangedguri ty table, and true
val ues according to the GRID2; 6 Fig. 15 is an
ex pFignaskows godificatiomshud\thadpt pattrataecatlingso nige GREa[dewherein
keyboard according to an enbodi nent of the present
Fig. |7|6aaer$tacsﬁhem¢tg: dipgragh olisarfaaginggsip aigésmetion sty dfigr 7(b) is a
board; Fig. 17 shows facing pages of the paper
Schewég% digepm pf gﬂ’fm&ng glnann@;amtma@c&%aﬁau Hgl rh sshemptigdiggram

aper controller ccor |ng t enbodlnent of .t he
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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 diagram 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;
Fig. 14 is a diagram showing a relation among information bits, a security table,

and true values according to the GRID2;




on the Internet as bookmarks; Fig. 20 is an
expl anatory di agram showi ng a state of using the paper
controller; Fig. 21 is an explanatory di agram show ng
a state of using the paper controller; Fig. 22 is a
di agram showi ng a screen di splayed on a nonitor if
operation is perforned using the paper controller;
Fig. 23 is a diagram show ng a screen displayed on a
nonFigod 5 iif awpaplanitory diggrapeshovringd steté nfjusihg agmper keyboard
controller; Fig. 24 is a diagramexplaining a table
accox@%gjtq M ePRoGMBY I SraRresephBveRtiotsi . 24(a) shows a
Ioc Q; qg)x tabl e provided in a ersonal conputer and
o4
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sh OFY@ 9 shivis ar%ﬁher':éngjodaﬁeﬂt%f %npagépl:cﬁﬁﬂﬂl‘éf Yorqbgigﬂ'eﬂﬂ'g URLs
showng a state in which the papér control

on thedpRiRE edbdokaikde gui de banks; Fig. 29 is a di agram
showi ng anot her enbodi nent of a paper controller and

showignp isha epphastopodihgram hbowidp athelof PEaE Huspapes catroller;

rai sed dots are provided as well as dot patterns; 7

Fi gFig30l issnaxpiaagoandisgram shgwingod ftete of wbiagd itheepepenéordroller;

paper controller and show ng the paper controller on

whilds. p? &t a didgoas sbéwingi & sdeddodisplayed pn evindaitbraf operiation is

as dot patterns; Fig. 31 is a diagram explaining

perfosmed #piNG theapeheony@Per keyboard by causing t he

sC to operate wherei n Fi 31(a) is a diagram ., .

Sﬁq& Ay S1agray SBeWIECh SEpeY gltspléﬁed omagmomqru? operagon is

pertcgnp e Bl pabar o ledol ai ning & orid ol iding
Ope}fig.t M) Va 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
showing the paper controller on which protrusions of raised dots are provided as well as

dot patterns;




Fig. 32 is a diagram expl ai ning operation of the paper
keyboard by causing the scanner to operate, wherein
Fig. 32(a) is a diagramexplaining a grid grind right
and Fig. 32(b) is a diagramexplaining a grid grind
left; Fig. 33 is an explanatory di agram show ng a
state of using a nouse pad according to an enbodi nent -
of the present invention; Fig. 34 is a diagram
expFi 30ng at tiagnoushoving ancther eimhodimeht of a fFiager. ca@vpdyr and
and 34(b) shows a circul ar nouse pad and each of
ShOViﬂFlg dhe mpecyoniiollena whichimsolsusionsef raiprsdasy areppergdedarawell as
35 is a diagram explaining a specific exanple of
dOtR %ﬁﬁbuse pad; Fig. 36 is a dlagran1expla|n|ng a web
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39 i's a di agram expl ai ni ng anot her enbodi nent of a
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grooves; Fig. 40 is a diagram show ng anot her

scannertio dpmm; wherein Pigps2(akBdiagramas@lairgu@h gtidighigdirip@t and Fig.

paper keyboard perform ng i nput by touch and rel ease
32(bpper & grom; exphingng 4 pridgrimddefiigr am expl aining a letter

or character input nethod if a letter or 8 character

i s Figpdb wsimgxplhestprypdiagieay shawingshoitc iof Using ad@puse pad

Fi.g. 42 is a_diagram explaining a specific exanple for
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mou?erba!d?f rared renote controller;

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
explaining the paper keyboard performing input by touch and release operation;

Fig. 41 is a diagram explaining a letter or character input method if a letter or




Fig. 45 is a diagram expl ai ni ng operation for

transmtting an infrared signal to a television using

a renote controller structured to be able to nmount a

scanner on a cradle; Fig. 46 is a diagram expl aining

operation for transmtting an infrared signal to a

settop box using a renote controller structured to be

able to nmount a scanner on a cradle; Fig. 47 is a
charggterys inpubryingatheinagerkeyhpad showe inFige40;i ncl udi ng a

function of a renote controller for a television and
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51 i s a diagram explaini unctions and operations o
conttdller;paper controllers shown in Figs. 47 and 48; Fig.
52 is a diagram expl aining functions and operations of
t heFigap®is a diagiano Expiisighapsration 61 @snsnfifingnsh ihEaredi siignal to
53 is a diagram expl aining functions and operations of
a televisiopapag a contteolonavlersétowured té-bgbled®® andn¥8;scéhner on a
Fig. 54 is a diagram expl aining functions and
cradlgper ati ons of the paper controllers shown in Figs. 47
and_48; Fig.. 55 is a diagram explaining functions and
opefigt Hoisd SRR CHIpamS ensratios| fhetransshting dnninfrared sigrpl to
and 48; Fig. 56 is a djagram expl ai ning functi ons and
a setfop.bos PEHng H{OF%C%%@W S%ﬁtﬂfeéﬁpgresﬂ%éwlqw Rj fanney pn a

CI_ad]_a,nd 48, Fig. 57 is a diagram explaining a paper
Control ler for providing various
Fig. 47 is a diagram explaining a paper controller including a function of a

remote controller for a television and a function of controlling a settop box; |

Fig. 48 is a diagram explaining 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
controliers 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;

Fig. 53 is a diagram explaining functions and operations of the paper

controllers shown in Figs. 47 and 48;




services in a hotel; Fig. 58 is a diagramexplaining a

paper controller for controlling a nmusic or noving

i mge player; Fig. 59 is a diagram expl ai ni ng a paper

controller for controlling a nusic or noving inage

pl ayer; Fig. 60 is a diagram explaining a nethod of

usi ng the paper controllers shown in Figs. 58 and 59;

Fig. 61 is a diagram show ng a specific exanple

di shigay®d iom aiafirapl esplaifiinghéincperpe and oopergidner sf shovpaper

in Figs. 58 and 59 are used; Fig. 62 is a diagram
conteptisrsashawadn Figsc4T o4& nd operati ons of the paper

controllers show in Figs, 58 and 59; Fig. 63 is_.a

di aiBardeiplaidagiyns HldanEEs sHoRp dpd: PRIy ehdhe paper

per . controllers owmn in Figs. 58 and 59; Fig. 64

contogics S&P%F%h%xﬁ%ﬁ g functions and operations of

h . ] h in.Figs. d o FH 0.
65 T &0t AREBsh; iRADEY ietipisdnd popaflions, b, 18 gver

cont mgﬁg&éinﬁgﬁtif%Afaé shown in Figs. 58 and 59; Fig.
I's a diagra

m expl ani ng functions and operations of

t hepRaper js §OoMhE M %R@aﬁh@"'@ {)zg)e}:ic%troﬁ& adpreQidifg Yrarious

67 1S a diagram expl al ning functions and operations of
servicBEnRaRRd: 10 controllers shown in Figs. 58 and 59,

Fig. 68 is a diagramexplaining a white board on which

dotFigabg e asliggrempxipliisidle aapghes Bomtolgr dost@it@lling Msic or
a controller and images are di splayed using a
movimgomeget player; Fig. 69 is a | ongitudi nal sectional view
showi ng an enl arged sectional structure of the white
boalfig; S¥iigya digeram explhiirigg anpapep ceaitrilley for edmttodlingoamabisic or
on which dot patterns are printed and show ng a state
moving igageMayeons ar e di spl ayed using a projector
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

controllers shown in Figs. 58 and 59,

Fig. 67 is a diagram explaining functions and operations of the paper
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Fig. 71 is a diagram explaining an acrylic board on
whi ch dot patterns are printed and showng a state in
which an initial screen of icons is displayed using a
rear projector; Fig. 72 is a longitudinal sectiona
vi ew showi ng an enl arged sectional structure of the
acrylic board; Fig. 73 is a diagram expl aini ng
functions for creating the paper keyboard by a user
conthiligssedhpworin Fegss 83 fnd ¥herein Fig. 73(a) shows i mages
disg]ayed on a display device and Fig. 73(b) shows a
st ab®. b iswhilieararhexplaniges white hrard pr avhieh dat patiersh awprinted
Fig.. 74 is a di,agramexplaining GAMthat is one |
and ghepaeg wratdte iBvhisiea perirodist and RpgRs A Hisplygd uying agrejector;

di agr am exp] ai ni GAM. t hat. i s,one enbodi nent of the
pr 2@1&1 1 {Pé‘ﬁ’ct?‘gﬁ?I Sﬁ?tgqna%ewsshawmga@ %fﬂ?rgs% pegtinsl strgpfure

rder .systemfor a restaurant nenu that is one
0fﬂ%ﬁ%éﬁﬂﬁ%ﬁ$ of the present invention; Fig. 77 is a

i 36127 RXPlAL NG Mo AL ARV SHETL Yhich AGHAMEARe printed

menu ~t t 1s Tone present "I nven

and $HoWring 8siat i vHiaplam Xl ia?.b@ Usifle g:g)ﬁﬁ elipen of a
canera I ncluded in a scannhe and” i ncl'i nation of the

scapper7] iki0diagfnl SxflafiBIhRAedydit Boafd 8XPVRLRIdRE patterns are
nmet hod of neasuring an inclination direction and an

printad ghd shdwipg faf sateim@ghichk@yinitiap sdredrnd Licobrkdls dNpOORE Ssitg a rear
or a QU operation 11 by inclining the scanner; Fig.

proj®@rj s a di agram (2) for explaining the nethod of
nmeasuring the inclination direction and the angle if
perFigr i@ mp longitkdiyalisagticmal vicershopinganedsrgid geationallsgructure
QU operation by inclining the scanner; Fig. 81 is a

of thgperyhiakpadi expl ai ning a method of measuring an
inclination direction, if_ performng the key input
i nt &8 (s pAseEss cxpjaging fvactns foperatinghegiaper keyboard by a

user. ﬂﬁ:slellfn (i)r%réew? W%%%rgr? leﬂrg’ 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;

Fig. 79 is a diagram (1) for explaining a method of measuring an inclination

direction and an angle if performing a key input interrupt processing or a GUI operation

11




Fig. 82 is a diagramfor explaining a nethod of
measuring an inclination direction by using a Fourier
function if performng the key input interrupt
processing or the GUJ operation by inclining the
scanner; Fig. 83 is a diagramfor explaining a nmethod
of measuring an inclination direction by using an
n-th degree equation if perform ng the key input

by incinmgrthpscanmerpcessi ng or the GU operation by
inclining the scanner; Fig. 84 is a diagramfor

expFig B9 g @las@pb@) ex, rpiaping thewmedind ¥ messraigfhe énclination
val ues d. as_a nouse pad; Fi 85 is a diagr
diregtign %@pﬁs' &l aeRoPEIED % K YolmPYh ?%ﬁn%tnrp%swwwm GUI

86 is a diagramfor explaining a

Opergté)‘?”r@fmfiﬁagfhep%%ﬁns used on the white board shown
d e
va B8 cormnaf’%afm§ %eeicf R S GeBBRE i insPington
diredgﬁﬁdlf gﬂ: {;oﬁﬁmgni Bg? éﬁg‘?ﬁbt n;gfogéfsglnES%t thE'g@UI Sag)gtat%igg by

mchﬁﬁé%ﬁ@scgﬁ-léil d| spI ay and for creating a paper
keyboard; Fig. 89 is a diagram showi ng a code

val pig- 180-i§t Aldiaghdr® FoR Rk FIAMIAS ROALMBE Cof frRuRing efte idliddtion
if printing the desktop screen on the display and

directiog dlyi usthgtdBoupiep Ginctike yibsefoainig e ke g inh0 irt&répt prEgsdng or
for explaining a format of dot patterns generated if

the (JU] operatypn bAntlengldelstamescr een on t he di spl ay and
creati n%At he paper keyboard. EXPLANATI ONS OF LETTERS
OR RigvBRAB S diagm (far teaplainidg Keynethod & mehnwringt dromadiontion

4 Reference grid point dot 5 Virtual grid point
direction by using an n-th degrec 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
keyboard; and

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

12




CPU Central processing unit MV Main nmenory USB I/ F
" USB interface HD Hard di sk device DI SP Display device

(display unit) KBD Keyboard NWI/F Network interface
SCN Scanner BEST MODE(S) FOR CARRYI NG QUT THE
I NVENTION Fig. | is a hardware bl ock di agram show ng a
configuration of a personal conputer and a scanner.
As shown in Fig. 1, the personal conputer includes a

the degktop a¢reg ot bis slisplpyuamidicreatigpt)e papenkeyipardconst i t uent
el ement, and also includes a main nenory (M), a hard
di sk device (HD) connected to a bus (BUS), a display

[ j t . means, and a keyboard
EXP?%%))%IS@% @&éﬁ—fﬁ%g &fﬁéé\%ﬁ#ﬁe scanner (SCN)
serving as imaging neans is connected to the CPU via a
1 usePphpatiefthce (USB UF). Although an internal
con i)? ration of this scanner (SCN) is not shown in

2 thefey80lgr awi ngs, the scanner (SCN) includes an
i nf ifation unit (LED), a filter cutting off

red.irra
3 por e%‘z?rg}atthoﬂgatdwavel ength conponents of a reflected

4 I(icgcggfg?eﬁl&%&%iggﬁl%&d light, and an imgi ng device

rmaging the reflected Iight. The scanner

5 (S%d??%%gggihgned to be able to inmage the reflected

I'i ght paper keyboard or a paper controller and

CPUL O QEREEPRcEQIng @it erns printed on a surface of a
medi um as i mage data. A right click button and a | eft
MMcl | Blsirbmbmery are provided on a side surface of the
scanner (SCN). The right and left click buttons can
USBrigaURBentarfh¢eght click-on function and a left click-on
function of a nouse, respectively. Wiile Fig. 1 shows
HD t hatatdhbskrdayite click button is arranged in an upper
DISlPOSition and the left click button is arranged in a

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

USB interface (USB I/F).

Although an internal configuration of this scanner (SCN) is not shown in the
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| ower position wth a reader portion |aid down,

arrangenent of the buttons is not [imted to that

shown in Fig. 1. Although not shown, not only the

di splay device (DI SP) but also a printer, a

| oudspeaker and the |ike may be connected as out put

devi ces. The bus (BUS) is connected to a

gener al - pur pose network ( such as the Internet via
drawangse theocrnrien (SENp owluydsywn irfjaredninesdisipn ellnadLEBm afilterpeutting

data, letter or character information, inmag

off prefefrminadonavelaieticcompaientafoniellaeiod hight ﬁ%@bmfrared light, and

an R SN D B RSt s tlectsat ML Caanter (SCN) s
. [ 4 .

desi iR goa ola b e aﬁ’ﬁ%ﬁs%%%ﬁeﬁ"’% ot 13PHs ERPOR 5 a paper

con cw;;‘l\éleﬂ{dttggfroéers]:fd&l %ftg Bhﬁiﬁz%g a%%f%ce Lhelds ¢ age data.

arac elmaelnéormalon

voi ﬁ ?cg{@lgﬂoﬂr}mdtah B B&tdnRY ?roﬁﬁd%ﬂ@glﬂg %‘{&Q%f the

varil o S ta as an operalting system

scanh@YISENGI edht Righh8nd N Blickl Bittonkllhn rédlizk rherlgl?crﬁlfcﬁlon function

processing unit (CPU) receives an input signal

and mﬁaumkdmwﬂcﬁ&ﬂm dlﬁoﬁb’ét &s?é’th&@lyl MRAQLE ©et 1 Pledvisethit 188 right

the surface of the nmediumfromthe scanner (SCN) and
clickclontoarit iangngdideini amagger gositipathé e Bit dickruttoa is adenged in a
a coordinate value via the USB interface, the centra
lowep postersivith aunader pORIdn laidaldsnt eangeaett afiithe bntgnsdanat, limited
the letter or character information, the inmage
to thatrshewadr Figal- t he voice information, the 14 noving
i mage i nformation, the program or t he

cor AEhengh ol ghewny pet qnlqbehe displaw device &P:Iw)eblﬁaﬂw YipgRter, a
AN
t T
ool filx Byl isccontSiehy fedReabRifEbsy %%%fw)%éch s the
Inter%&s% ? %[%h eérggglaeﬁfgr@e({% /F)hﬁrﬁ%%g '%}]egf%{)rﬁ \Qg ada@a, letter or
chardcfér?ﬁ’fo ok ﬂﬁ%nﬂrﬁ&l&?%lceq{}&@&& dvin ﬂgalg%Qn%ation,

optica |nagln el ce such as sen so
pro gl%ﬁﬁsaﬂﬂ thAINEL el doRBodded IHFROE sdrb& wiskh 8Ciidnédwaht of

the irradiated light irradiated on the surface of the

- medDatitsudBois Applit&idHSprofrahitee. gl @€ Pa®ém LIALlySE ProfFhmBed in
an embodiment of the present invention, the electronic map data, the ietter 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).

r 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 the imaged dot pattern data into a code or a coordinate value via

the USB interface, the central processing unit (CPU) reads the electronic map data, the

letter or character information, the image information, the voice information, the
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printed in carbon ink and image and letter or

character parts other than the dot patterns are

printed in non-carbon ink. Since this carbon ink has

infrared |ight absorbing characteristics, only dot

parts are imaged in black in the i mage picked up by

the optical imaging device. As can be seen, since only

the dot patterns are printed in carbon ink, the dot

movig: iage dnfoamaten, dhe pragmm or dbe dikp epitampeséiagdn the input signal

i.nfl uencing

di ] i ith i | ] h .
fromo'iﬁila'ghg?f[ éﬁ@ r(hﬁ)tagfi;wg%%g éﬁé?%@ tdatastors Pt ﬁrwnttlta% gawteiievwe
bon ink. Wi h i nk i ti oned i nk
sut G R LA S s8R S P hETFORR:
f _ink . i t tt LS .naqt .
| VP bod G @8ibals Rah 2 ehd iy 8k sBRIAeE LSE ) Y] P doscribed

later4s s long as the ink reacts to a specific
aaﬁngg?gngth. The i mage of the picked-up dot patterns

thugneadh ndt aBekdZRd dbiill B CRMHR! (SONP &I RItHeNdfrared

(CPU) in the scanner, converted into the coordinate

irradib@iot @Sea@l (e@4ED)Y A e HiteBAd bl 3pSdhl ith&Eng BeitdSuch as a CMOS
personal conputer via the USB cable and the USB

sensomdrer €@Dese(sdsBarld/ fapctiohb @o afdertat refleotdIBhngf theiitradi@etlight
of the personal conputer refers to a table show ng
irradidiesl oretheisudaceodfoheinedine. v dbotgmitems oodiee waface sf thednedium are
_ causes the electronic map data, the letter or
printedh &y easben inkrdndrimage end ldtise of olsayactémfastsroslrdrshen thirelot patterns
voi ce information, or the noving inmage i nformation
are peigtedds pepgpbgniek-t hese coordi nate val ues or code 15

L Sl 0 B 435 SSER SR, S R
o AR e T B P ™

LT SRES A el ol T ERRAT e co
prc, L5 05 981 T8 Kk Bl PO e W S

influfRing e imGSAVRIR 18000 BRREE hithie® ﬁl@?}tﬂ?eirr gaﬂ%% ink.

present on an actual printed Surface.
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
data, the letter or character information, the image information, the voice information,

or the moving image information corresponding to these coordinate values or code
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preferable that key dots 2, information dots 3,

reference grid point dots 4 and the |ike constituting

the dot patterns 1 are printed with carbon ink having

infrared absorbing characteristics if the scanner

serving as the imagi ng neans includes the infrared

irradiation neans. Fig. 3 is an enlarged view show ng

an exanple in which the informati on dots on the dot
valugatq be iyt dragatle Bisplsy dievicad@IBY) phhe lopdsnealieronhightis not

are displayed. Figs. 4(a) and 4(b) are explanatory
show-e g showi ng the information dots arranged to center

around e k d An i nformation i nput and out put
<Deﬁgﬁﬁ88OEEPH@%¥ﬂ§%g§¥nﬁattern according to the present
i nv [ incl udes, generating the dot tterns 1. . .
r oo T natons U1 HERE Bieh@R Vo wHE el BF aSsoribed with
t: L Rf ormati on and a program fromthis dot
refc%g%%rﬂlnég]lgtﬁj\ghely, the dot pattern 1 is fetched as
magg dat %ntéxgﬁn%@emw §H6€viﬁ§h@€g|9@ GRat95 e %th?{)led&t the dot

[
4 are first extracted, the Key dots 2 are nex

patte?¥d 4R6idekk Bahepreddnt idi@nfiget that no dots are given at
positions where the reference grid point dots 4 are

ori I nidskydpmésgnthorabatal hed vekieslmatidolin€iothge iddne for the
then extracted. The dot pattern 1 is thereby
conweiigntd o€ desaiption rdndr aratnod npragedfl onsare xttoalc peated surface. It is
convert information into nuneric values, and the
preferaile thettkegrlotndl infremptioy dats Jarefevmcp gtidfpoorhdots 4 addthe like
yattern 1 based on the nunmeric value information. For
Consg%wm the dohpatterpod nae ipsintesduwHh perhoneink dlavimg infleradathserbing
and.the 16 programfromthis dot pattern 1 are qutput
chargcgeristics {f ShersCiBisT SOTpng ajetiecunaging, greasn dncludeshe dptrared
radd PDA, a portable tel ephone, or the like. To generate
1radialiof W8S-pat tern 1 according to the present invention,

e g P R OB LBy o
on PSRRI, s BFADS L ORMEFL TS i e
40 RSP o AT A S RIS Sar  eer

arouhdflRNERHbRN, 5X5 reference grid point dots 4 are
arranged with reference to one of the key dots 2 and

t heAn idform®idnoinpataingl chiiten@hsdnges theaddd padergidtdrding to the

virtual grid points 5 each surrounded by the four
presene irereatiore irghudds penaritingoths 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 exfracted, 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

information and the program are output from this dot pattern 1 based on the numeric

value information. For example, the information such as the voice information and the
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4. Arbitrary nuneric value information is defined in

this block. In the exanple of Fig. 2, it is shown

that four blocks of the dot pattern 1 (indicated by

thick lines) are arranged in parallel. Needless to

say, the nunber of blocks of the dot pattern 1 is not

limted to four. One informati on and one program

correspondi ng to one of the blocks can be output or
progiwe fiont Srisrdet patteamdl asheutprivigraininfsmatien enpihdeties, a personal

plurality of blocks can be ogutput. In relation to the

comP‘étF%laé) agrarigbledelgphonsy er the 1“? the canera fetches

e il g
S U1 G AR, P b e

the @ﬁ{rﬁ??% fots 3P ‘?1&')1 ftl# Cl%te{réré%crt% éﬁlﬁ@&#tga a}ég 31&51'1 ?ﬂ?&*dgmg to a

predEt% Erﬁﬁl@@ e 8hdef oRQI AUt cHad en%r& Rihe@l NAls sﬁ%ﬁ F1 8. ina

culated, the in ornat ots are correcte ng

block bet}feaim fatwﬁt | @¥preRfingy &ﬁt)@:tailonosxszfe&“éreﬁde grief lswlﬂtaddtpm are
dots 3 are obtained. If the reference grid point dots

arrardsed ithatefoagige do ofe bhtie el dPRX A1dnthd infametitnQlotd PBre arranged
deriving fromthe canera is corrected in the inage

aroundtentmbviaiuakghidyoihetscdich gutrthienddd by thpafotietefierbneesdritppdiiiadots
canera. Due to this, even if the inmge data on the dot

4. pdvitranrymumérs viles utfeunajy)naus plepoediin dasrbloskwi Ththe ¢1qagtple of
distortion factor |lens, the dot pattern 1 can be

Fig. 3¢ #uf ahewy tha founbloeks ofthet dusrpsbiem, 1 éndivated h}hthl%hncs} are

1&@@ ern ]l is. read with the canera_ inclined wt

arranegd i pralgl. o Negleatcle B heaumber BBPIPEIF%OflthetdI% pa&m  is not
I tg(? tfern 1 can be accurately recognized. As shown in

1l E;O ogt ,' the key dots 2 are dots obt ai ned by arrangi ng

Ouf nce 0|nt dots 4 ent I b
resp%‘_?: 33%) oo P Batin BrooroRBRE TS By b g Mopksican be
outpS, b g Bﬁ? Proffiy WhSonsE AR TS can

be 1Qbﬂ§k representing the information dots 3. For
exanpl e, the key dots 2 are obtained by shifting the

r ef r RNEidn ab| the ROfeRince ﬁmﬁf 8SQ8M, it Mud Ghtherh OSRAES HME dot
corners of each block o e dot pattern 1 by 0.1 mm
pattettpWaiid thd imidredataf ar dibdoti@m dptSleds 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

pattern 1 using the camera. Due to this, even if the image data on the dot pattern 1 is

fetched by a popular camera with a high distortion factor lens, the dot pattern 1 can be
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represent X and Y coordi nate val ues, coordinate

positions is at the points at which the key dots 2

are shifted downward by 0.1 mm However, this numeric

value is not limted to 0.1 mmand can be changed

according to a magni tude of each bl ock of the dot

pattern 1. The infornation dots 3 are dots for

recogni zi ng various pieces of information. The
accqrfﬂﬁldrfﬁ%&anm doFurtiErmeee, gvemifdhel dab patisth &4z reall ewitldthe camera

g as representative point and arranged at

1nchp%ci H

5?81356.1:% psufpcq o thedotqeteny 1, dg dpatien lb«;anthwccurately

four, reference grid point dots 4 is set as the
recogiitedial grid point 5 and expressed by a vector

= 44807y, P ) 0 5, 0 o BB A oo
refeﬂeﬂéeo%ﬁ%]gélﬁ{]%&g %3) gﬁﬁhtsmsflblﬁlr 1%'@5@39%?&312:1@%%&%1%18&? fo éh%ed
in afc(aﬁﬁ'ihtdif‘ecﬁbﬁt UPllle Hé)} R Re égé’-:)é ﬁ%tiver%lﬁésofethe dot pattern 1

direction and ngth ‘expre y a vector

corrdsPbiding &ﬁomlaclaf@r@em%g@e inforBhtedt doth BeCFbPé}&nﬁﬂe th?] key

rotating the dot at 45 rees cl ockw se, whereby eac

dots Qadre ektained $eshifting m@ef@ence@ﬂ%ﬁmtﬂwtyél pedentlih (f@Lkr r@épective
the dot pattern | can express 3 bitsxl 6=48 bits. Fig.

com&s lof esdhdvisclaotbe dodpatterrdE by Oi Ingnt iyevardf offithd indernthoion Jots 3
having two bits per grid on the dot pattern shown in

reprgspf. X 2nd theeoridinatededfliasj eaprdinatelpiasitions oy ateth pointyat which the
shifting the information dot 3 in + direction or x

key éptiSe’ctareoﬁhlﬂsif deBinimgrd &y Ghanwl oEowexar, thisi gjimesid yalue is not

48- bi t |nfornat|on However, data can be giv

hmltsi? 1q 915 & and ca beshagged acoprling top yregnityler sagh blok of the dot

de{[)endl ng on purposes. Maxi mum 216 (about 65, 000) dot
‘tern formats can be realized by conbi nati ons of +

11 B et ol £ G5 Aol oo ol PRy el ifnation.
e 5, i B S Py

pomteaiﬂrﬁﬁa% Byhe t%?rﬁﬁlal ?ﬁﬁfs% Efhe Whtess Lg'g({h gé@[‘)?%ﬁ‘e oﬁy?efe%:nce

bits by ar rangi ng ornatlon n” eac

grid Pbihadts ANS -selNRLHe888udl %rﬂ?bmtaﬁ' hAD E2TeEed B9 p&:tor starting at
variously changed. A dot aneter of each of the key

the vikoda grid poigt 5 Rhdreratih@ingttithe fermamd polifts. rBiredx@mple, each of
grid point dots 4 is preferably about 0.05 mmin view

the imfbrragtiinhddts 6 japprauraied dy 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 bitsx16=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

the information dot 3 in + direction or x direction. By doing so, one block can

originally define 48-bit information. However, data can be given at .intervals of 32 bits
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printing accuracy relative to paper quality, a
resolution of the canmera, and optinmum digitalization.
It is also preferable that a di stance between the
reference grid point dots 4 is about 0.5 nm
vertically or horizontally in view of an anmount of
necessary information relative to an inaging area and
erroneous recognition of the various dotsfg 3, and 4.

by qiyiding the bfcekagﬂpendlnatou berpiesss. dddaximum SR fabeut HFOAP) dot
the information dot 3 by about 20 %of the grid

patterp fprambscanpeypdized by Q?ﬁﬂé’ﬁ’é@g%“ ol digertion apd fdigepiéon.

ref rence d.poi nt do s 4 an he i nf or. mat dot s
/E-(‘ 3‘%‘8& HavRedts 1 rglaflﬂ‘fl gPh%F?‘?fﬁSS&%f hree %Fﬁinbif ﬁ%a“gmg
nt efer enc

e B SRS e b Tl B ST v

. £ le..Qr
i N 5 5T Y
1nfoﬁﬁ‘zﬁ10‘ﬁ' 8tURin ALA d}ojbfrtdll',é(:ﬁ(ﬁlss nﬁelecﬂ@s Fla;g} %aggérﬁén\f alan be
he dots are possibly recognized as a fge
vandmry dhagaest hetic appearance of the dot pattern 1.
Cbnversely, if the distance between the infornmation

dot A3d@ndiainber \oif réattalof ghé GtepQiold 25 theSinfbradagion doaan, Lhe the
interval, it is difficult to recognize that the

referendeogrichpoinndatott iSphlehsatdy abdut@ods mint in aéw af westhiadic appearance,
centering around which of adjacent virtual grid points
printing Resurasyaeltivs tagpapérogwlityy aFragolutipn)of théeamatag mudloptimum
bet ween the adjacent grids where the information dots
digitplizatign116 are arranged cl ockwi se to start at the
center of the 19 block is 0.5 mm  and 3 bitsx 16=48
bi t§ inalogkplerblethat dﬂ%ﬁ?ﬁi’eﬁﬁ?eﬂl the aglgrenge ER pogifislots 4 is

ks havi depen i nforpati on contents and
abOU? Demy ?’?fHF‘iﬂgf ?f[}l&%@ eﬁye% XIS RBA ERPBRGRLICT e in Gpmation
fur.t her

reacfJo g M Ul SeREpprdgptioor B 46353 apg e, 1

is pr%t%gab"[]@&&]c %611 eac rkg g}rll&i]teld t]ffﬁm ?‘i‘egmlﬁgl%']ahoﬁl t Eﬁ% 3abol.1t1'é0 % of
the ggﬂt(ﬁsténc%r iR vide ot 91?@196@29 r&?gﬁﬁoh Q)‘?ﬂ'x %‘fﬂt o‘ijlﬁttcﬁ')té Band

sx4=12 bits) to mat i on
the iROAMASH @t e sub bl ocks, error check can be eaS|Iy
conducted for every sub block. It is preferable that

ve ?Aoﬂlsﬁhéee Hetvaitn (Hiotiafor@aadn diot €Xtdn@nte Ofrtiah&rid point 5
sm‘rolu?ld:::)clr lr)r;illeofgur 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.

For example, as shown in Fig. 4(a), the interval between the adjacent grids

where the information dots I; to I;5 are arraﬂged clockwise to start at the center of the
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dots 3 are equally set at intervals of 30 degrees to
90 degrees. Fig. 5 shows an exanple in which the
informati on dots 3 and the data defined by the
information dots 3 are displayed in the formof bits
and shows anot her enbodi nent. Furthernore, if two
types of vectors, i.e., long and short vectors from
the wvirtual grid point 5 surrounded by the reference
bloclyis @5 panranddiobits x4 6a&bipy arp axdssed in 2auhx2 mnf.or mat i on
dot 3 and eight directions are set as each of the two

veclbeach blpek,i syb drlosksi vingdindependgnt aformatign fcpnientsi ang, free
ron oy b i bscorbotog grisisgiy o Pt sk iz 40
showiy b SHE plotacy e SRS dligtm T pbi T2 3o do 8 ok o Lo, u,
and TOETER Dy Tie a5t G ad B sonRb AT Sl RERabd gty ar
desi UGS s £1OR SnpATELCE (o 304 22 bRGE i fornlilon dots .

By th6d ?fo‘%‘iﬁiﬁg W ShHPRILBES endr icBedd! &CEAPAsYy RRAEQE] for every sub
aest heti c appearance. However, If the information

blockmount is to be increased wi thout considerations to
the aesthetic appearance, then one bit is allocated
t o hriepwdatble thatdvectoe diretinyatdtaiomd diedicaspoftigrigfsmetion
as a plurality of dots, whereby nore information can
dots Barespraly setdht iffenrvale xd 3P Idegreentocsdegafesa vect or havi ng
eight directions of a concentric circle, the
i nf Bigrishows doexanplarin sdhichethebyforetidrodats grand thetata dzéined
4 can express 28 infaormation and 16 information dots
by the igfemplion idotad asepdisplayed 28 thenfosmnaf ibils. and ghows another
shows an exanple in which the information dots and the
embedienyef i ned by the information dots are displayed in

he_f f brts. Fig. h h
ar v EuEoR gf o uypebaSnd Trodrmint el Wrosh gl the
vireaGid bl o SRRy etbint®e g pRrf Ui BRI e
ot A 00,48 T AT i
dot NCAL ckHEY TRE HAD. dRY $his Fintke, it {Cprebtatile Y GHB UM vector has a

di agram of arranging 12 infornation dots,

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

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

directions of a concentric circle, the information dot 3 surrounded by the four grid dots
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and Fig. 7(d) is a schematic diagram of arranging 36

i nformati on dots. The dot pattern | shown in Figs. 2

and 4 shows an exanple of arranging 16 (4x4)

information dots 3 in one block. However, the nunber

of information dots 3 arranged in one block is not

limted to 16 but can be variously changed. For

exanpl e, . according to the magnitude of an amount of
4 capeqxpresarly infermatian huth 16 rinfoveatierns dbtgtin gmedflock kan express 2
. . canera, six (2x3) information dots 3 are arranged in
inforgaatio) ock as shown in Fig. 7(a), nine (3x3)

B T R
o FMRGE bR P55 BSEL SR PR B AP B
e A 0, A o8 IR s e

: domgﬁgnkggaiifiers. Each dot pattern is a dot pattern
constituted by 4x4 block regions and each of the

bl OEilgs 7 shdihs instRKkidafibAs ©F_MletdbtGHtedl rBgI 908 isFh BchSmatic
shows a dot code format of the Trespective regions.

diagfairgof @HaapinSROWE fGn-tios [dBBRCBig MbMN £hchehatid dlaghah beamanging
is constituted only by code values, and the code

nine vidbesionatote FHo )iy a tchentuticdidgsarn nf tlrenging 1D difoanationndots,
the regions shown in Fig. 8 are registered in Co to

and Kig77(d) ssyrsbematéd diagrampaliartapging I6agfosmetiendots. C28 t o
C30 21 Fig. 9(b) shows an instance in which X and Y
cooFlef deit patters 1 whpvngs Figrd@ andat shewsipe ekagplstafrasthnging 16

(x4 SRR icnodots 38 $n5ghIaERr ooV Aot GuETeT €8 BTt dots 3
e G R K Ty KRG v 1o e el iopecl g cnample
o S BRSOt S 1 ion o
the c5R8kd giQi?%%e)irigg)%%ﬁor?aot\é\%lc#re Qﬁan%teﬁgré%ﬂleaﬁﬂclyag &90%&1{. %g.@(a),

are Feg € coordinate X 1S a reglion

nine ?S@%gonng%meﬁqtgﬁ ahbﬁ‘rgﬂglgg gp bnd ﬂl\%ﬂl@ a0 owi iﬁ.tsf(?)y,iel?q3 x4)

lumis regist d and ere an Ide
inforRlatidn BES &1¢ mﬁ%&pﬁl diidaNb K 3 Mwhe FIB (B Nahd 38lihfokBEtion

whi ch the X and
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 Cy.p to Cs1.39 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

shown in Fig. 8 are registered in Cy to Cyy, respectively. A parity is registered in Cag to

C30.
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coordi nates are registered can be registered as the

dot pattern. As can be seen, flexible formats can be
used for the dot patterns according to the present

i nvention such as the format of registering only the
code values, the format of registering the code

val ues and the X and Y coordinates or the format of
registerin the X and Y coordinates as well as the
cooFi& Faeshongeate istaape &t mihigly Snansk Ygenordinateaaggvell as code

valugs BRI, Heger B eouliphes bremaaisor Gl values
are (B30 Gl Farteh B b gas A SRR g 0. Jgr i
lin S%hﬁsy {va%ol %ﬂe %Hl%ogf'l eh?, tﬁé?x %df?/é ro?cHgJ?tle%/ as %;eﬁ a%tthe code
predeterm ealntervas 'n an (ﬂreC I ons.

Vmugggﬁﬁﬁqkéggﬂgqﬁwﬁgﬂng%%% rid lines are referred to as

grid pol I'n the inment, four blocks (four
gr i Bigpther@8fd) FAS. oWd)ishbws 2 BroftTh WHBHRedindt8 NikledEd &) well as
surrounded by the four grid points are arranged, are

the Xah@NQRdrdinatesd rofistérednd Te dbdréiiatcdfdex 1shategioh where a page
4x4=16 bl ocks (16 grids) are arranged in X and Y

numbléerrerdhé bks ofithd paper shottwerdig anthel makumds eepiséret uhé dvhleye an
the 16 bl ocks (16 grids). The definition that the

idenfifi¢rosma phgmnihberkfor sdadifigng tthe ewdbyn aselfiifor which@he X and Y
bl ocks is only one exanple, and it goes w thout

coordiggich arerrngisterdecan be gegisteted ms Bleodsit petd@nbe consti t ut ed

by an arbitrary nunber of bl ocks. 22 Four corner )

poi ¢ $31k B §650% %‘Fﬁ%ﬂ formatstcan g wed faghe fobpatierpsaccording to

e ) R K0y 20 P 33 ST S Yy o
of regidip thf BRascPesding BB i€ GPaRMnSs Hethp Sormag A nisering
6 hit i id points, th
the XAEY CORELAENS AU S G EARETMAE O\ T Pl o5s, "
<Deﬁyﬁﬂoﬁgf&ﬁg?&§%gtﬁa jan bl ock can be recognized, a
| e

ection I nformati on bl ock cannot be

r eCR&HN BRALIPIBlOY W potteriRcEiNED GRIF2 will nbfi®e described with
direction of the infornation bl ock cannot be

refert@@O@Figedio te4. f Thé QMIDR RrHLAIGHNBEL BrSarrdn@ing dots using a

exanple. If the sane information block is rotated by
diffe@dce mefddor 180 degrees and scanned, information on

the information bl ock conpletely

As shown in Fig. 10, grid lines (yl to y7 and x1 to x5) are virtually sets at

predetermined intervals in X and Y directions. Crosspoints between the grid lines are
referred to as grid points. In the embodiment, 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

one example, and it goes without saying that one information block can be constituted

by an arbitrary number of blocks.
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differs fromthat on the scanned bl ock even with the
sane i nformation block. Accordingly, vector dots (key
dots) are arranged at grid points of a rectangul ar
region inside or adjacent to the rectangul ar regi on of
the information block. In Fig. 10, a dot (xOy3)
surrounded by a triangle is the key dot (vector dot)

and_the key dot (vector dot) is arranged at a first
gr i HOHOTORRET RS Sanstifying airiameniar s32ieth et gps infpymadion block

o SEFHLALEHR By AR A5, Pt SRR 5 v
I ' d at.a first i d. poi nt 4y 3
o S R ST kORI vt g
| ey ' i on. . .
LY e 105 LS LS b0 g g s

the RRMEHN g}ocQ R&n bé iré’&gﬂi‘zeﬁ.heNé\berﬁﬁ!éﬁ?%ieQ& bl e anFﬁn%iQ%Solock

nmx4 grids=1 mm An area of the i rmation block is

can Be FoRSEnifeME 4 diteBtionl 4f ik tinfoRhAIdTEBILEN cAMBt BE réeb@higs bMly with
this range. If two bits out of the 14 bits are used

the domercdund. r df titatiectibd-dfl the iinfopmntiér BIdCR Aanm& 18 Aceghized, the
therein. The setting of the inter-grid distance to

follogvi@sproblensoamksy fanexaspbnp|Iftharsdme anfobreatioreldbyk isahategldsy 90,
in a range, for exanple, from0.25 mMmto 0.5 nm or

-90 aprl80 degreehendRicBaned, ihiprmation ondbt sinformation diepkdcompletely

..alternately to be shifted froma grid point in the x
diffegy frgm dhat e ithesranpeddblacleeen with haspme itfermatiandrodot | s
about _0.03 nmmto 0.05 nm or nore and

fer abl
2 Lfﬁgg aﬁlﬂém ventoredats (keprdotshars grangsd at grdpeings ol ?eatangular
_pai nt, | ferably set to be about.15 % 5 9% qf .
regifinSits bEa i EloRe el et O it Hiock e Jh Fie. 10,
i le.and J t al t |
s o R PRAATENTA A TRy BRI bR by ot
i ot .0p .dot. t .
do ST . OERRF 88 (RGOS s
uppettlide of fige iAtbah AR Bﬁ)tcﬂ.m T $heS Mrhd I 60 ﬂés)} \%Io‘i ﬁf the

point vertically (In ey direction)y alternate

infortaGoW@YodkNis WhaGfed B€a iRk C%i—l"aaﬁdiﬁ’trﬁxd?i) vérficdi b fat @gHpbR Bf the

the grid point horizontally (in the x direction),
grid linexatigKingadewerside off tht ifbbdtion Wéckdot s is el i m nat ed

and the whol e dots do not appear |ike noire or design.

|t Insthe tehwbodinoent, arposatdridedisankeBpset e 02Sshhet iTherefore, one

__appearance of surface of the print sheet. By using

side gfjthe ipformefign blogk iaPrRanyerdrgridsthenriinf donaea ohthedh®rmation

are al ways
block is 1 mmxT mm=1 mm? 14-bit information can be stored in this range. If two
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
about 0.03 mm to 0.05 mm or more and a shift amount of each information dot from the

grid point is preferably set to be about 15 % to 25 % of the inter-grid distance. Since
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arranged alternately on the grid lines in they

direction (see Fig. 11). This follows that it

suffices to discover grid lines alternately arranged

inthe y direction or the x direction so as to read

the dot patterns, thereby making it advantageously

possible to sinplify and accelerate a cal cul ation

algorithmfor an information processing device during
this s@%ogn@ﬂn‘tdn alsobare example iahd tih motl elwqyatset ton falhmathin this range,

defornmed by the curvature of the surface of the paper
genesplyespegkingh i the bift emeunyr isdargen dana? e Yof therdoggrattern tends to

curatel i hear. However, the grid lines are gently

V““ rﬂ%ﬁmﬁﬁ Si8Bproxi mate to lines and it is,

L Nanghp kS 'fi"%"aﬁil%efﬁ @%metéfq%%ﬁ& g1, & gl Hi e rid
Pomﬁi%rﬁ%o@n" et Gl RaR P RSB RG bR TR phation dor

is Sl‘ﬁﬂ o% :t:l%eg oﬁfiq]lc%lz%ﬁta%g e(n‘l"ﬁ%k n(gre%{igﬁe)g% g\éenaarranggment
dlstrﬂﬁhﬂﬁ oRBGks $Y E[Hﬂinate@%ﬁ@tt}?egwﬁolg Qﬂbts(cﬁﬁndt ?Bédﬁﬁdﬁ: Qﬁbl{@&)demgn
It is assuned that the information arranged in -y

It is, @hdr€fotd, POssBIE bo k@pRARS hestiRtit Bfpdatdnde Bpéd}fac% lo® el grB® shdt.
and that the information dot arranged in +y direction

si gBy fuseig fuchRetiaciplengf tadrafip@nent 3 thea irgpeaatfonCdots are always
arrangenment state of information dots and a read

arrargled eltemhtelyn thelgpiddéss in thed: dikectibh gseeTBg. H). This follows that
i nformati on dot denoted by encircled nunber 1

it suffives @i disdover grid tinesf altemat¢ly arrdaged(in )ity y idsreetfrinf erglie knlirection
direction with respect to a grid point (x2yl) and, 24

so as;tR&pask e dot ratigatss fhezeby makingiitiadyaitaasordh pas:mble $q simplify and

denoted, by encircled nunber 2 in Fig 13) .is shlftg

accel F?t@rya dialdeatiopn Lﬂ gﬁeé‘ﬂ {ngorgla&ppd P{SEFWEH&’( >613’V1°? uring
and, therefore, signifies "1". An information dot (3)

“m°$ﬁgﬂ%ted by encircied nunber 3 in Fig. 13) is shifted

nd Spsnie s o gfrins G0GGbmGy By i SRR’ B8 ultage of
the pgga@ﬂségdor% RS L8 LAUTRR oo E&&{atéﬁ)glyn%ggg'ﬁa\fagr the

grid B lglgﬁit%gér %%ﬂsy;]bgv%\frrfgll tﬁ%%)agﬁfogﬂi,ﬁtlb Eélé?%a atnlligtn is %&eﬁre,; 1'3%&@913/ easy
to digchb¥er AV Bned hen itk ke théad st fhm(id koBust 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.

In Fig. 13, an information dot denoted by encircled number 1 (hereinafter,

“information dot (1)) is shifted in + direction with respect to a grid point (x2yl1) and,
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(2)=1 (3)=0 (4)=0 (5)=0 (6)=1 (7)=0 (8)=1 (9)=0
(10)=1 (11)=l (12)=0 (13)=0 (14)=0 (15)=0 (16)=1
(17)=1 In the enbodi ment, the val ues of the
information bits are calculated al so using an
i nformation acquisition algorithm based on the
di fference nethod to be described 25 |ater.
Alternatively, the informati on dots can be output as
ther¢fpfeo sigaifice il 'bi tAn wiferdnetion dpt (20 édaniotegl iyhawircled nambeth2in Fig.
alternative, a true value may be cal cul ated for each
13) igfshified in Wf@eﬁmn with Bespectig acidcpaing (xAyl)andathgeetorg, signifies
., SEecurity table to descri bed | ater. Referring to
1 E AR nfeghnasianidet 65 ieotsn bacpired Pzt oS e n
nce t hod based on the erns cor L.ng
direlighy i bpetnine s 1 sl ol Faelre Taning 00 An

o5 b R, 3 05 0
1nfoqu%ﬁrd)ot tfp (Eéng)t d &f&ﬂ'e dlﬁ{lﬁl%bl'e:g G m%ﬁ @ﬁ&nﬁ)”a

er surroun OX In

enbpi4e BF thé’@dtliﬁﬁeﬂg sﬁélw@ iirf Fig, r13t ﬂﬁoﬁr&ft@ﬁ Btsi @9 to (17) have
bl ocks are expressed b

the following values.

(1)=1
2)=1

3)=0
(4)=0
(5)=0
(6)=1
(7)=0
(8)=1
=0
(10)=1
(11)=1
(12)=0
(13)=0
(14)=0
(15)=0
(16)=1
(17)=1
In the embodiment, the values of the information bits are calculated also using

an information acquisition algorithm based on the difference method to be described
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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) and the information dot (5) |ocated to be away

fromthe information dot (1) by +1 grid in x

direction. Nanely, [1]=(5)-(1). In this case, the

informati on dot (5) signifies "0" and the information
laterd oA lfetatiselgniliei méortnhtion slotst it be loatpfuk s tinformafidl bits without

signifies 0-1, that is, "1". Likew se, a second bit
procpssing hewx ple sswheradtefnalive, 6) trye2yalemuaay be lealcdlatsidt fof @chiaf the |
. _expressed as 31=(7)-(3). In the follow ng_ difference
infompstion| bats by coleniabing 8 vakys ime dequaitpablgrfo é’sslsmmbéd \edgrue.

[1] (p)=(1 121 [21=(6) -(2) =1- 120 =(.7) - (3) =0-
egﬂ%%ﬂ g}g gt ap 41} orgatigyt %ﬁ%@&l%ym@ od UFsiRg 41% ence

met}ijoiﬁlggag ﬁl 218E p ﬁ:&stqggoxjdﬂ{ggﬁ eHzrg tg\ggl nexg{)]é déjsgnged
A f b
cegf %I K néﬁémg}l t(])? eoeuﬁ! c{cji}rﬂgﬁt %P%.rgnt% gzéd Xl}nqbel% ea[’xg li number

are ces ron1t

surrdyhlded B?tcl'cﬂ'@leggﬂ éncllﬁﬁﬂgx%ﬂ‘ibtepj A% VY%yan@é H?ﬁ&eﬂé'd'rfﬁrﬂﬂér f'i'féans a

Irection and one gri In +y rectlon respective

numﬁéi‘s@ﬁ’oﬁﬂdeﬁooyatﬁﬁ(ﬁﬂjiétlh bit [4] to the sixth bit [6]
can be calculated by the follow ng equations,

I eSREGE ie®ollimef® viafles 6814 69 i the TlforrhRlon b cké Bl led by
[6]=(10)-(7)=1- 0=1 Furthernore, a seventh bit [7
diffeperpen filonbiatljaf Gk iafoemetidradoredrdpetiakBul &bt Bgample, a ﬁrst bit is
differences fromthe information bits |located to be
obtasmd ybpycatoudatiggi thei diffiexerder bettvicem thadinfoomatign i dbtbél)- gnd the
direction, respectively. By doing so, the seventh bit
inforppitiongdot r(é) Hicated thibe §vaiy tram the lo&rmau@n édt oy yhel grid in x

foll ow ng uations, respectively. 1 2 88) =0-1=1
direction. Namely, 1]=(5)~(1). In this case, the mforma ion dot (5) signifies “0” and

the information dot (1) signifies “1”, so that the first bit [1] signifies 0-1, that is, “1”.
Likewise, a second bit [2] is expressed as [2]=(6)-(2) and a third bit [3] is expressed as
[31=(7)-03).

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 dﬁt (5). Accordingly,
the fourth bit [4] to a sixth bit [6] are obtained by calculating differences from the
information dots located to be away by one grid in +x direction and one grid in +y
direction, respectively.

By doing so, the fourth bit [4] to the sixth bit [6] can be calculated by the

- following equations, respectively.

26



[8]=(13)-(9)=0-0=0 [9]=(14)-(10)=0-1=1 A tenth bit
[10] to a twelfth bit [12] are obtained by cal cul ati ng
di fferences fromthe information dots |ocated to be
away by 1 grid in +x direction and expressed by the
foll owi ng equations, respectively.
[10]=(15)-(12)=0-0=0 [11]=(16)-(13)=l-0=1 [12]=(1
7)-(14)=l -0=1 Finally, a thirteenth bit [13] and a
f ourdle@ih)=hio=1[ 14] are obtai ned by calculating
di fferences between the information dot (8) and the
i nf grla@0)i(60datls | ocated to be away fromthe
i nformation dot (8) by +1 grid and -1 grid in x
dlrﬁﬂfﬂ@hfﬁﬁﬁo—éxpressed by the fol |l ow ng equati ons,
respectively. [13]= 8%,ﬁ4) =1-0= [ 14] (Ilé’(S) =1-1=0
Whi '@ﬂtqﬁ'@or% ras&evaptb i {7]tte & ﬁ@ﬂF bitr P9d arg RO med[bealﬁ*H?/tmg
be used a ad dat hat as true val ues,

diffegences fffﬂgﬂ the, m%%n%wr@étﬁiwﬁﬁig}o 6 ¥ bY A1gierid Thefs '§ction and

guarantee security and the true val ues

one GOy S st dioneti b UHEN ni ng. key Jaamters

t
COrBFTRALAD IS Seetfh B PLASHE b P 53 Ul iebtated by the
fouowlﬁé;e(i,ﬁﬁgggi}es ?tﬁJgE,Tr ead dat a, respectlvel y. In th| s

cas true can be cal cul ated by Tn=[n] +Kn
(n: (A=t12)d&=0 iy true value, [n]: read value, and Kn
key paraneter) The security table storing therein
sucfz]=Ksy.(pad@¥et ers can be registered in a ROM
included in the optical reading device. For exanple,
t he[Iof1up@Mgohey paraneters are set in the security
table. Kj=0 K2=0 K3=1 K4=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]=(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

guarantee security and the true values may be obtained by defining key parameters

corresponding to the 14 bits and making addition, multiplication or the like of the key
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K5=1 K6=1 K7=0 K8=1 K9=1 Kio=0 Kl 1=0 K12=0
K13=1 K14=1 |In this case, true values Ti to T14 can
be cal cul ated as follows, respectively.
Ti =[ 1] +Ki =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 T6=[ 6] +K6=1+1=0
T7=[ 7] +K7=1+0=1 28 T8=[ 8] +K8=0+1=1 T9=[ 9] +K9=1+1=0
Tl o=[ 10]+KI 0=0+0=0 T11=[11] +Kl 1=1+0=1 T12-]
parath2ierii Bl tesPet to TibIeddiBita; KdPedtivkh0 T14=[ 14] +K14=0+1=1
Fig. 14 shows the correspondence anong the information
bi t by thisirese edmeivelpe § ednl be, calawdhtedhly Tnalmlvign (wd to 14, Tn: true
descri bed above. ) ] ]
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.
K1=O
K2=0

K3=1

K;=0

K=

Kis=1

Kis=1

In this case, true values T1 to T14 can be calculated as follows, respectively.

Ti=[1]+K =1+0=1
To=[2]+K,=0+0=0
Ty=[3]+Ky=0+1=1
'T4:[4]+K4=1+0=1
Ts=[5]+K5=1+1=0
Te=[6]+Ke=1+1=0
T=[7]+K7=1+0=1

28




The instance of obtaining the information bits from
the information dots and obtaining the true val ues
while referring to the security table has been

descri bed. Conversely, if dot patterns are generated
fromtrue values, an n-th bit value [n] can be

cal culated by [n]=Tn-Kn. By way of exanple, if T1=1,
T2=0, and T3=1, the first bit [1] to the third bit

[ 3] TedhlHkg=0al=clul at ed by the foll owi ng equati ons.

[1] =1-0=1 52}:0-0:0 [3]=1-1=0 The first bit [1] to
t heTeHPH&KB1L115B] are expressed by the foll owi ng

di ff erence equations, respectively. [1]=(5)-(1)

[ 2] EEB) L0 10=P8= 7)-(3) If initial values of (1)=l,
(2)=1, (3)=0 are given, the dots (5) to (7) can be
calgufaﬁgg§@§%ﬂ5ﬂloms. (5)=(1)+[1]=1+1=0

(6)=(2)% =1+0=1 29 (7)=(3)+[3]=0+0=0 Although not
desIPTQ@&, VEP%Eé of the dots (8) to (14) can be

cal sul. simiayly and the dots can be arranged
basgﬁ @%$%%B 3%13Ls, respectively. It is to be noted

th theyipi tha-val ues of the dots (1) to (3) are
argr?rgr; rgngonl nunbers (0 or 1). Nanely, by adding

t hepjal yegoRh thB@otRiRIndBidOindid thel thforhfitiba] bitsO thd Security

allocated initial dots (1) to ), the values of the

tableg @idthe Puc tvalued JeRfibangRfleon next y direction grid
[ines can be cal cul ated. Likew se, by adding the

val Tes imfantd of bbfadiing theoinfdririasioh 4kts tftom [t irdfermdien dots and
val ues of the dots (5) to (7), the values of the dots
obtaihBig the (rhO)vabms vwkile adferrimg &d 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=G)-(D)
[21=(6)-(2)
BI=(-(3)
If initial values of (1)=1, (2)=1, and {3)=0 are given, the dots (5) to (7) can be
calculated as follows.
(5)=()H1]=1+1=0
(6)=(2)+[2]=1+0=1
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Furt hernore, by adding the values of the information
bits [7] to [9] to those values, the values of the
dots (12) to (14) can be cal cul ated. Furthernore, if
the values of the information bits [10] to [12] are
added to those val ues, the values of the dots (15) to
(17) can be cal cul ated. The val ues of the dots (4) and
(11) can be calculated by subtracting the information
bi t (DES)+Bl-emO=he cal cul ated dot (8) and addi ng the
information bit [14] to the dot (8), respectively

t hi Altheyeh aetc destribgd.t valtese o8 tho diotse i), tof lﬁ&)aqaamahga@miated
of dots on a grid line yn_ are deci ded based on the

simifgrly g difedfits om bfoetrsans?ﬂ 'aassii g the Y?éuey(wsne)cuaﬂa t he
© helt ey ae rHE At v G Tt 4ch RS b1) A rrary Fihdom

numé @ eyboard) Figs. 15 to 17 are di agrans
Bafhthg a paper keyboard as an enbodi ment of the

DI eRghl) ﬁg%&mg e s o nd B SR RO YA Afbeatea

show ng-t performng
s 50RO Ry 17, LSOO OB o

llnespéa!nrﬂeeﬁléiﬂ‘at&f‘e ISKEWARE SoPhIdIRE RARBRes KEWRO A Brmeflon K16 [4] to
as the medium (surface of the medium). This paper

[6] tk ehebeatied offi e PG ko (79! e Wakies 6fhe dof SB’Ptoqfl Optdebe calculated.
cl osed. A design of a keyboard (keytop) is printed on

" Furtleambre) dgeddingfthe ealaés of the ibfoakatidapg s [i7] aafd] o tiase shines) the
in Fig. 16, a plurality of rectangul ar inage regions
valugshpCthei drts 412 ta | éy cap befcatdnbatqler Surthernvoapifttbe vahus jofi the
whi ch Japanese |l abary characters (hiraganas) or
sS4 621 eraaddsdgo, hos vakuas hageabees,of the dats (15) to
", and "B") or words consi st | ng of a
(17) ﬁ%?%\?arl’t?"}}at@@ I et t ers or characters (e g., SEND and

e aples B e m?fsfﬂ% SHUET 5 l\YeS‘thé?faFBP% the
inforgjagiop E’a{@? ﬁfs cglceliaﬁf G089t &9@?%311 Shmation 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
(SCN) to read the dot patterns printed on one surface of the paper keyboard serving as

the medium (surface of the medium). This paper keyboard has a book form with one
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dot patterns in each of the rectangul ar i mage regions.
The code values of the interrupt keys are nade to
coincide with code values defined for the letters or
characters on a keytop of an actual hardware
keyboard, respectively. Nanmely, if the scanner (SCN)
reads the dot pattern of the rectangul ar i nage region
in which the al phabetical letter "A" is printed, the
majmrcs@k& dadede Afdesign dfratleyberrd (keyyop)depsntat ed cablepage dueface of
"A" on the hardware keyboard is depressed is input to
the hdeé. personal conputer (information processing
device). As a function that the hardware keyboard does
not SP‘?%ﬁ‘iﬁ‘Hé agysheren dpdrigado grr-é'@ﬁhwgg rectapgular Nmage regions
and

whidh R aa%@)ft@zsogfﬁg'a BSFsoRHa P ahd “&n‘?EI“E]& Javipse avlabary
chargrd gD e BRIAb I 6r ne 1 AP PRET SaBbly i A
i B A i e G A
“YES Tgﬁﬁheﬁ @@n@ﬂ@& are, an input instruction code

ue wt edetermned digits may be printed as a

d Ot Chad txﬁﬁl'dés agyd nﬁ@ﬂi'ﬁ]ﬁs E?’éd tOSespBALIAS 1B tHeNPddpective letters or
i nformation be hel in advancé, in an I ndex

charh@érs €inl the bﬁ:tﬂfgﬁ%llbﬁge i@ foriohb 1dtet oF engecttl akd ghgistered as
24. In Fig. 16, rectangul ar image reglons i n which

dot matteinsvio eakh @fsthe WoRNgulAEBBhgEegmnsl " BiNEdde-Whlek 'of dtecinterrupt
printed are printed. A code value of a startup 31
keyscaremeanig tofcoimdideowitbreoge oghasndefingst fonttbel létters tue cliavadters on a
case whereas a code value of a startup command of a
keytﬁmpf @y aqiad Jerdimarskpyboandetespestivily. | atter case. In Fig.
the ke board arrangﬁnent Is in the order of the

Jap HAwsk., ‘IhFa?BWW (BFN) reagsfhadat pettam sy dBe reqtpigelpsimage
b t ted t
regicy P TR P 5 SeptBtiec i cols el o nusrgpmg key
JILS d. .|
oo S AR Sl it o
pers&%),?(%ﬁf) el' Qlj?()qlv roéés@ g%e dl nat e Val ues as V\E| l

cod rere ered as dot patterns. If

as Sz?% gggﬁ%ﬁé l‘é}ﬁ nt%lg Iehlja?g%zfré%y%ar& NP HE ind 6L QR:ls 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 printed 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.

In Fig. 16, rectangular image regions in which such words as “VIEW

WEBSITE” and “SEND E-MAIL” are printed are printed. A code value of a startup
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to be imaged, the code val ue can be used in place of

keyboard i nput or the coordinate value can be used in

pl ace of nobuse or tablet input. As for whether the

code value or the coordinate value is to be used, a

rectangul ar i mage region in which characters

" CODE/ COORDI NATE SW TCH' are di spl ayed may be provi ded

on the paper keyboard, a code value for swtching
commaed ob e bvweser progras és pfinted i thedermvalcase wheletshe catbevalof of a

the coordinate value nmay be printed as a dot pattern
startpp cothingnd efya onailsopropram isipeinfedpu the lgter dase.swi t ched over

between the input of the code value and the input of

t helreBigr dp.nthe keyhogrd arrggsmevtis infhe ordse oh ipujapangsesyitabary

IS, S er, the code val ues print

. [ . M
or 115 %ﬁﬁﬁﬂwékf)ﬁﬁgﬂfﬁ?wwéggi\érleﬁybeﬁé yEanggmenty iy %érlﬁgltggﬁo the

be used as .cade ,val ues havin different neani ng fr.om
arrarfemnE hofihaS 356 J 6 R BRI 1 g LS g MesRANk 8ol

rogegur E . .I a;coordinate v

ProBEF B, 1k FABIRNE ralindbif Il thhs @) HE dafftkeypoard,

. o | . Conis .

e BRRE SR S SR RCA M) & S SRR Byt 1
patté¢g@nner i s tapped on the "A" rectangul ar imge

region), that is, atip end of the scanner is

r e pEat & ytdm \vadhy Qirfice A e fuperleybBardqBlrfitd@f $he/medium) is
contact wth and separate fromthe surface of the

to bemaged) e cadte vakikaas deiugedMii placd bEksbaarieimpuiSor the coordinate
subjected to a scratch operation, that is, the scanner

valu¢ sarcbeisged ih placemftnhmisk oy tabfetiimpge Asifotrehether the code value or
| ongitudinally or transversely, the scanner can be

the eaprdfoetei vifue i &1 he ased.nd Ireptangylag ingge segio iof which characters

depressing a Shift Key on the hardware keyboard.
CO?&%@DQRQ&@IE i SWITHeHs catgndisplegdnmayndigeroyidedwer cthg epaper
keybeaid, étgg%wgﬂ?ﬁ%fquglﬂf?ﬁ@?ﬁg v PRetwpen g %E%BE& ©gds yadue and the use
ot 1855500 e TS ReRfed SR BRI bR ot che
can BEL008% p BFRYLSCRETREPO B IR WP TR o
valu% urﬁeﬁé%le{hﬁéﬁgbtaﬁgﬂggr 1?1%:’59 I?ﬁg‘[i&{ fsesé{ﬁﬂ{ég.' ng to the

ower case errup code val ue

COr {RadRBAIthE ble LRI ﬁgﬁﬁ&fiﬁfv‘ tﬂeA;ectzfi‘l%glaj' QRfAge fBSons as dot

_ resultant 'interrupt co value to an-application
pattePisOGHnaHB Sd¢dhsaspdd VARicS hRviRgesSSifferenlMRAMRS froth fthatéT the code

tappi ng operation is performed, it may be detected
valuéstitbeddig on a reading procedure.

For example, if a coordinate value read image 1s 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

subjected to a scratch operation, that is, the scanner is caused to rub the keytop image

either longitudinally or transversely, the scanner can be turned into a state similar to a
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tappi ng operation is performed by reading the dot
pattern only the first tine and then detecting only
intensities of light recogni zed by the CMOS sensor of
t he scanner (SCN). Besides such a tapping operation,
the central processing unit (CPU) of the persona
conputer may performthe foll owm ng operation before
feeding the code value to an application program if
statetdfelepressimea Shit Kepppde handwarekedouahgul ar i nage regi on

for certain tine or longer to read the dot pattern,

t heSpesificelly, if thsceansien (SUIN) magepujowatease a7, Hescadeareluernd the
letter is the uppercase "A7, if the scanner i s stopped
inter s kY AOFEPORHES (e Bietletfes “Ay ik gt ot perspeal corpptar, and then

eterm nes that the

the %ﬁ&?ﬁg%@ﬁ da§@5p6| E?Ffluc%lﬁge CEmEl ieﬂfo?ﬁ‘*%%é’éﬁ‘t Pﬁht {?f tlepirs*fsonal
compFEaETs & Hithaerin iR bRndtudER bERL R raPi R deidon p program,
con\)eP[Q Hﬁ%l?lte ?c&?&f%lﬁ@&?rrﬁg&?dlég % 'tk[lﬁl%kvepéaﬁé hae fn%l\ﬁ'fe I?II.SE?mpt

e Vval ue can I catl on

codeox'?aﬂ’i% %Hesg&\l/(g b & | %f(ﬁweAasant{lh%Edé ﬁe"i’@élﬁtiﬂmt fﬁ?errué)t code

coor di nat e chariges whil€ reading the sane co

valu¥ &) #apPlcititd pre&handih a8 o WR@prdceg@ben (the scratch
operation of thée scanner) or in which the inclination

of MboeecseRNNele {app@gtpetaidn by parfolaayqt nfaytdtedetected that the
distribution of 1ntensities of light in the range of

tappinfgeoperationds pprionmgleby Féading3ith¢ lipt pattan dinhgthenfirst time and then
explaining this grid tapping operation. Nanely, the

deteggmgabniaipprinsigics pehightiroro gnized by oGRS s¢nSGN)T the sqanaeri (BGN).
the scanner 33 perpendicularly to the map, vertical
movBeridashaich caiapping apriations shagerirali rosessiagkant éﬁéPU) ot the
i mge of the al phabetical letter "A" in this exanp

persypl F‘P@P‘étﬁ’f may Pesorm e frlloming omraeon Befor fesﬁ@géh% e9de value
are .ex Ianatapﬁépég rans shomnn the grid Sﬁﬁ

10 a0 DR laﬁt OrPree" FEFT ’(SééﬂRPe PRENGFILPE E’Bﬂgc region for

ratlo _nean oper t|o f or t he scanner
certafh 1o ToBEG N, APHoEL Bt Bftemn 1, el oSSR i Rrw)
fs Al
deterWB sathRI! [?‘fllc!:&e'fXS % d k)at C ‘9& %F{he(s@zﬂmep ?ﬁ]srt&?p%d)th?rf:%n for the

opération on

ceﬁah?ﬁfn@ﬁnr'lgﬁgﬁl enhjﬂle?ro%sﬂh%bl.tﬁ‘hfe f@#élg]j cg%ﬁ:ﬁﬁlﬁeﬁha{ fhet 1%&& is the

exanpl e) oh 't he surface o I's operation

lowefagPkes tﬁé‘@eﬂtﬁﬂ bJcedsbnit ECF@F&@Q Rhé 66dd PAuPtPEH apBlication
be swi fched over between the

programt.

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.

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

Namely, the grid tapping operation of the scanner (SCN) is placing the scanner
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interrupt code of the uppercase "A" and that of the

| onercase "a". Fig. 32 is an explanatory di agram

showing a grid grind operation of the scanner (SCN).

The grid grind operation neans an operation for

rotating a rear end of the scanner (an upper end of

the scanner in Fig. 32) while the sane icon (the

keytop i mage of the al phabetical letter "A" in this
perpendiophgy toothe nivp, sertitalyemoting e sredhiayrandsappimgadicon Tokeytop

performagri glrlnd inright direction with respect to
1mageh§ thwipg@@uea leteps “4R dethis ¢xampdMvinstby syrdacetod theahedinag

to as %rld grind right", and to performgrid grind in

| ef FIngl ﬂ@ét&}nén%(ebm ErBlaBRRTY W%@ [sROV Bge Hice grid pseratch

OPefE%?ﬂ %Fe ﬁgﬁﬁg&§%t uni ?Sazgg\é\ﬂi |ng F: igght78aR|oI]c s:]ggehog
r oo B eo B et RicRupl B R on e o B R OGP RE e
map & B HhhPthe REQGRS ﬁdﬂ&gché‘ @ﬁ]%ac%a&‘ tég ‘}n%gwn% éﬁlr%}ngtoftt es> CANIEE (an

perates as
\ r(
e PShegb OB 80k Rl i o o

alphmmqeu&xamnethgfex&fi@leq RErtAE k@fadebWié gledivae |T1ﬁ§‘bperat10n
and shade of the inage picked up by the scanner

enabid3athgecite @apar todtheUdpplioftinapiogrant NEtbeSsawhkd olBe betdiced the
punp operation nmeans an operation for repeatedly

interpuys bodigof the uppacase fAf° andvéiratl oHthe 1bwmedkcwserd?”. 34 Fig. 78
is a diagram explaining the relation between
i ncFign32 1som explinatoyy diagfam shoevisg agnid igrindlepemtion of the scanner
patterns on keytop inages are printed to be

(SCNlperi nposed in the sane direction as the
| on tud| nal, d| rection of the surface of the sheet.
shohhe BRdrgrind opgption means, AR |PEREPTEOR TetRENg 2 isat Fath ‘oF the

scang%ra(ﬁﬁ Slggé’rienﬁé%?aﬁé%aﬁﬁgaﬁ Mg 2 simie e o aw%f(@f%m image
of t§MIRP R Ty HA® 1 s LRI o bhe ulio? GE ”er%,ﬂa 11 b Bfaged.

SRR A LT i ALEET, L o e
(clodkiide) %#egﬂéﬁﬁﬁéedﬁﬁ’ ACADNCEiROHERSP AR bt 819 'eFindlin left
direction (counterclockwise) 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
can 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

grid pump operation means an operation for repeatedly pushing the scanner forward or

backward.
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respect to the keytop imges. Nanely, the angle y is
expressed as follows. y=ato Figs. 79 to 83 are
di agramnms expl ai ni ng cal cul ati on nethods for the |ight
and shade of the imge picked up by the scanner and
the inclination direction for the scanner operations
stated above. As shown in Fig. 78(b), the inclination
of the scanner (imaging unit) with respect to the
ver Figc 4B islardagramrexpiaitihg tisurdiaina wtwedneinglatitiom and angle of
(keytop inmages) can be recognized by brightness
the sgiuirfeer ence in an imaging field of view of the scanner.
As shown in Fig. 80(a), the inclination directiaon of
t he The dofratterns andkeyindanages ar&rpraﬁ@ © WeupgrdnPessd In the same

diredi3 1o T tﬁ@eﬂﬁﬁsqnoeiqfdtbéesﬁ o5 pbhepofine APPSR HgFie:
78 giigie st i€ FesefoR of B pEEGh RS e mf SRR he
scanﬁér% %séﬁg‘leggts%?sségghoﬁﬁ{ nSFlé %ﬁ g%nsa% Melt\geelﬁ tgf: 1 %m@ﬁ@n of

hera
the %ﬁﬁﬁf-eaind El%edm’cﬁ%ﬁ rcﬁdthgréa%bfré‘%l%n' ﬁxeau?s%H ffﬁéi1n%§ the scanner is
BLQ(i), where | is a value of cell the brightness of

assuiied @8 pi S IATBAS tds8tan ﬁ%g %mleﬁ the alk&tlbﬁ o8 tHetR)? Patérntang the
24th cell is denot y BLO(24). Two LEDs are di sposed

inclihationhsf th€ adinfér. cobé8pdnds s anghéen wihicht the seasnBrinélined with

pl aced to be perpendicular to the map, the cells near
respddh & thERsytapdmegdsl s Namep tiet dnglesy is@xpiewsey af fadlhovwshe LEDs

differ in brightness. That is why calibration is

caryioed out. Next, brightness is neasured if the

scanner _is |ncI|ned As shown in Fig g&

b r i GgsnEsto 83 arh éla@@isemlm@m&scﬂéswéatma@ ods far thpdight and

is inclined in a certain_ direction and the
Shads P wagg% pigkecyui BY fhejscprnes aag, hednetmappy directipgdor the scanner
difference between BL(i) and BLQ(i) is calculated for

Oper%téfﬂ’ﬁ Sﬁfrbt%é’vﬁel |'s. Further, the follow ng calcul ation

5 AP SBHBE P b lnt B RCGA0ES iBgsipg gm0 i
ol PR EGEL P 8oL R BRBRRP il can v
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 o
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(i), where i is a value of a cell the brightness of which is measured. For example,
the brightness of the 24th cell is denoted by BL0{24).

Two LEDs are disposed in the scanner. Due to this, even if the scanner is

placed to be perpendicular to the map, the cells near the LEDs and cells at positions
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scanner is inclined, the distance between the region

in the opposite direction to the inclination

direction and the LEDs is farther fromthat between

the region in the inclination direction and the LEDs.

Accordingly, as shown in Fig. 80(b), the scanner is

inclined at a position opposite in direction fromthe

cell having the nmaxinum difference. As a result, the
awayl ifroacthie @A Dsndifker in righmessc adihet isivehyi qatibiatienl is earletouted.

Referring to Figs. 79 to 80, another nethod of o

decNgxidrighimnesn e ingawirehif thierssernesrs apdince Afghewnyin Fig.

carrying out calibration will next be described. . )
80(3?531*5%@6&%9 Be seiloh t9 48 amrmpasyreguf theryranngs antehngdsin a certain

or B BT b 3 0P e 0558 e
w50 R CRSBL 55 b s P R s

volution with a pen tip set as an axis as shown in
1'g. 80. In this case, the brightness of the cell i if

theMa,Q((:mm(}g[BL ylocated at the position of the cell i
is assuned ‘as BL45(i). The brightness BL45(i) of the

cel ffsthe stahndBisinBlinRIR e Uesidn il nOddsitd 8RERAGDAME YMination
the calibration is finished. Next, the bri ght ness of
diredtioa ©eddrs. 1Sinoe 48 LEDshgreUsles indligled B Sthe Rresgan AR rwidtle the
nmeasured and the brightness of the cell i is assuned
scanag BLifichnedwiler distance betwsgnnth¢ Fegi8) .in tBE oppusiteedirantion to the
the following calculation is nmade. BLOQ(i) - BL(i) Mx
inclipationndiregiiond®d tRlL OEDp is Rrhey( ifjom tBit Qatyeen Ble4Bgion jig the
. .constant. Due to _this, when the value of _BLO(ig - ]
inclipgtiqmdiyestionanghii dlisy alArsordingly. as show {1 Figi 80(h). ihasagnmer is
. ..val ue, BLC%,T) -BL(i) i=1,n=1, n%t- 48%5 BLQ(T) - BL45(i)
inclineq @t 2 POFRigNnPREYS{IE inadiregiione fom ke cel)i Baving thegnaximum
diffe?n%QSi te direction to the direction in

is m

As a result, 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 1 is assumed as BLO(i).

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 is located at the position of the cell i is assumed as BL45(i). The brightness
BLA45(1) of the cells 1 to 48 are measured. Through these operations, the calibration is
finished.

Next, the brightness of the cells 1 to 48 if the user inclines the scanner are

measured and the brightness of the cell i is assumed as BL(i), where i = 1 and n (= 48).
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whi ch the scanner is inclined is the darkest. Due to
this, the opposite direction to the cell i inthis
case corresponds to the direction in which the scanner
is inclined. Furthernore, the angle at which the
scanner is inclined is expressed as follows. B=45x
BLO(i)-BL(i) i=1, n=1, n(=48) BLQ(i) - BL45(i) " It is
assurmed in the above equation that the angle 0 is
Furthémeae, thd foloweppmbtuldt@ntihmadér i ght ness. Strictly,
homeverBﬂ)igﬂagcuracy can be further inproved by
appiexi t+helardlne&B)as follows by trigononetric
functi ROBr 5¥RE 1 ke. By doing so, the angle is
expressed_as _follows. B= cos BLQ(i)-BL(i) .2. . .
BLOPHPUBL BE(P() isjcgnstant. s pgdo thisyheadhe valae 9§ BLOMY - BhéD is
inclination direction using the Fourier function. As
a magG iHeg. ISeILL R BIRETOBIS . | e . the cells 1
to 8 azqnsetaﬁs_pEQ§uang poi nts and the brightness
of thgoééﬁhgﬂgr%JHEEEﬂFé , respectively. A sinusoida

function is expressed as follows. aj

is a {n%ki%\%ﬁ %ﬁﬂiué.l( Q? cBked ¢ oY in WL HHBKROURSBR B0 iSR! ion in
ingly, 1 n

Accor n neasurrng points are present,

whidh (56 k&IBePRI RIS (Y &2RAE.. DRVE {hes, Ui §pc?0§it§ dt@fon to the
n/ 2 sinusoidal functions is calculated and the sum

cell Carthie SR Edsrebgonds RetherdigblidiemsvyiBE ihk s8inn@r {safélitedf r om
an analysis center. Nanmely, the BL(i) is 37 expressed

as Fatthedmbre, thelaniglelat wilicH the scdnXpr Siimdined i épréigd ag follows.
In the equatiop,.n=2m (where n indicates the nunber of
n3a9umbn§%?§Lh5%¥7J=Ln=Ln@4&

LOG) — BLA5(i)

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 6 as follows by trigonometric function or the like. By doing so, the angle is

expressed as follows.

gl cos_l( BLO(?) — BL(D) )
2 BLO(i) — 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-B3)}
Namely, two unknowns are present.

Accordingly, if n measuring points are present, n discrete points are present.
Due to this, a sum of n/2 sinusoidal functions is calculated and the sum corresponds to

the brightness BL(i) at a radius from an analysis center. Namely, the BL(i) is
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In the enbodi nent, the eight neasuring points are set
and, therefore, n=8. Accordingly, by conbining four
si nusoi dal function fornulas, Fourier series al to a4
and (31 to 04 are cal culated. The brightness BL(i) at
the radius fromthe analysis center is expressed by
the sum of the four sinusoidal functions. As can be
understood fromthe forrmul a and equations, the angle 0
expratseidas lloke BL(i) is the m nimum val ue corresponds
to the darkest position and the direction 180-degree
oppositeji syt ¢ directjyon in which the scanner is
incmtﬁﬁdzkﬁ%gE—QS(shﬁ a met hod of neasuring the
i ncli natFonldi\Péction by solving an n-th degree
equation. A graph of Fig. 83 shows an n-th degree

e i L A

center is expressed as follows.

BL(In #ad &fibgdiead (tBe (Bt .ragasOrfBjppintsvary set| anid/ ZherefoRNn=8.

As shown in Fig. 81, since the nunber of neasuring
Accedingtys biyscogitghing i fourt fisusoedab didictren tfornitlas, Fondersgias wltto o4

obtain eight solutions. One equation includes two .
and (Brkieolh srofcalgplatedd T8¢ brightnermBLI0at thguadipp Aoy tlee analysis

solved to obtain al to a4 and RL to _04. By doing so,
centerra exprgised by sre s ehthe feurgirusyidakfupefionsi ni num val ue is

poSHt FENPSHITHBo P e S AHLER G OB SRS L Db e
mLc Pttt P8 brdnts b e el AR E0 dhon
180S0 R abty e OB Vi s B EERNPRE oy o

e B RoN W Eh Ehce Saggp e P AR i GP B QLA an
n-th 48crbOeqiBPiont he specific angle at which the scanner is

i nclined can be neasured. Furthernore, as descri bed

with g%é}flﬁd&ﬁﬂ%.e% 6hdvOan d-8h dédred RRicHOh. PEULEH S dOFreé Adrction
surface of the nedium are read using the scanner, the

is udedg thenbiiglanessf BLEP ab dlenniiusMibin theespépds tentérhis expressed as
surface of the nediumis recognized by the difference

follomws. | i ght and shade

BL(i)=ct1(0-B1)-a2(0-2)----cj(6-Bj), where j=n/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 ¢j and [3j, so that four equations are solved to obtain al to a4 and B1 to
p4.

By doing so, the angle 6 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

to the direction of the angle 6 is the direction in which the scanner is inclined.

With the measurement methods shown in Figs. 82 and 83, the inclination of the

scanner with respect to a plumb line of the keytop images cannot be measured.
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of the image picked up by the scanner. It is thereby
possible to perform GUI operation on the screen
according to the inclination direction of the scanner
with respect to the surface of the nedium As shown
in Fig. 78, if the central processing unit (CPU)
recogni zes the Iight and shade of the inmage picked up
by the scanner and the |ight and shade regi ons nove
Theretora b yajopdsnihg tisd rlethbd withehd meghiungman Miethiod shoemde Figsal9 to
processing unit (CPU) can determ ne that the scanner
80, the speaifld anglt ativithcly ths peinet o indiimed varf bemeafuréedie nedi um
On the other hand, if the light and shade of the
pi ckethamorenag desshhed evithorefarencatte Fag ol if the dotripgitergs on the
center, the central processing unit (CPU) determ nes
surfacs ff they medium Arraread pising: the seanse the inglinalpropeihgrseapper with

b 38 B B R
backwar.d, dj ' i th ' ' .
oruZ35ELEH ] GEFLLEDSHHLT JERARGheL oM R GEPOhaon
o 1P 1K LERESHEMLRNL A | P SAME LRSS o

muﬁﬁ@%tﬂ%hﬁ&ﬁ&ﬂ?h a scanner operation, GU operation
such as novenent of a cursor displayed on the display

SCr 88Jh&Wn $F FRENS, FAhOLtRg pfsaésén?% B8t {OPURhcoSRes thi Gight
exanpl es of the GU operations on the screen include

and §HAUS Of tHRiaTaat iphiked SWHY B sEhheCimdte dght BEH sitdE $€fions move
nmovenent, designation of an icon or icons on the

to ascoppesite didegtoatict thhaging entat,i the, cameal paeleadtg anit @RU) can
operation for pointing out an input position of a
detenan¢ that the scirameactinelined wikterebpdeeto thPapeacesd the mkdien)
Figs. 18 to 30 are diagrans explaining a paper
conPndhe ethes handeil dho dightrand skyfde gothe mickedapeimage change to
i nvention. As shown in Fig. 18, commands for .
Totatp gheyt fhe iBASIng sentep thaggerrab prpessing vng (CPU) detspmines that the
Expl orer (trade nane) of crosgft Corporation) for
Sca“%"d'é’é’g@it‘f?dﬁ? B Eﬂ?@?ﬂ%ﬁ‘t‘%’ g]ee Ex&- 3£)ed on a surface of
th er..controller {surface aof, the medium, i.e. . on .
t ner ST ARe iRl g shadkl G e, TR Pt ghadle in
forwal%%r%gkwﬁﬁ d?&gt%h With Eés%'ectlcg 'the ﬁl?JJgIﬁf &nbdiSthe 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
sérolling 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.

(Paper controller)

Figs. 18 to 30 are diagrams explaining a paper controller as one embodiment of

39



meani ng an "USER ( OPERATOR) REGQ STRATI ON' instruction,
an instruction of a cursor novenent during web
browsing, a URL copy/link instruction, an instruction
for operation of a registration/edit panel displayed
on a display device, an instruction to open or close
the registration/edit panel, and an instruction to
delete URL of the registration/edit panel and |inks
the presenhmvestipist r at i on/ edit panel are printed on the
paper controller. Dot patterns neaning instruction
codé@ %npwnpmlhgebﬁ mmmmlds doninsayétoms to arlggp’e@rtmmaa»}ﬂ (e.g.
exanple, in a "UP A(upward triangle)" region in a

hlte@@tr Brplorg éﬁac}ee@ar@fa of é\fllcmeftwmw f@g acqgssing ther nggspet are

Pnn};ﬁg%lr;agﬁrrfagg }c{vfg g]eggagﬁlgta)sngrg) grg(sg%%%@ F bywtg} 31 g r 81\{\’5}16 surface

of a ®E Bhcbim 5 Ihe B 3 ot mé‘*éfﬁiﬁwgﬁfna | ! 18988 Wgions
mealrn gl agqt ‘:[?lgﬁ% (@ﬁ%gﬁglﬁjﬁﬁgﬁ%er AT b lﬁ%rlllt Lgrll ag‘lr infs%ction of a

RSB S 1051 R0 OBIEKLORE o on
opellaﬁoﬁ‘ P8 fefRatidly&lieNSR1 ARHYTRS onDP HisPRYI A, 8h instruction to
di fferent "code values are'régistered in these 99 icon

oped @81 6R, theCepRERIMEENt phbdl BRI ani BRAuctic®Otd@8lete URL of the
representing categories are provided by nine rows by

regidtpiogtlit paseloamndt lksrto ghé redrittation@ditpanel @ pirmuat o Yhe paper
di agram showi ng a state in which the scanner (SCN)

contridkeds Mot pgarte meanipgiinstarttion dodes swer pesteddh thhdcpapegions,
controller (surface of the mediunm explained wth

respeiivelyender exmmplgsin alBIRAGYGrd trivegkedy ragion mramongl icon reglon
various operations of the personal conputer.

of th@dmbrle;PWémgnﬁ} taEwy codse IRHOVHIE W pagien %lﬁé@yedd}y tae Browser

pro it TRESkTPEac ¢ MOPIA e HE B tigngle b egtomsah frlupt tode
f f, J | bod

for miing foif R scEeep niayay @51?‘1%&8%@%&&3%%5%6 il s

st af'gcq9o£ho qethgrﬂvagate troe}fer forl\l%géétg&?g q‘kf’sa tﬁé’ (iltn]teﬁlet as

pr ot éction
bool{flgéorgg ; Zg%gﬁﬁa‘sigﬂ&mf%o%; Efgrsﬁ grg héﬂrm Xp 2 %ﬁ%‘én&ﬁ Cletter G

o gRLINER 19 f0isd Py oy Ciora i
diffensit @6deRflesiré Repidére@irfidba 99Mesh Eegictisaredpectifelyl | Kérther, 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

has a laminate structure in which a print surface including the dot patterns is formed on

an upper surface of the paper controller main body and in which a transparent protection
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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 commands neant
by dot codes are nade to correspond to one another in
the local index table. Specifically, contents of the
i ndex table can be classified into a region related to
ID (for nmenbers) for registering comands executed
sheetvirestadkied onf the lpeintl strfgat t Neﬂélessetgi ﬂy,esueh aoprotea:g'en &heset is not
read (first region: region denoted by "ID (for
alwayp pisential 'and themirgit sudgcamay ke expgasn i n whi ch each code
nunber obtalned by readi ng and converting the d
pat Figr #1ofhops ethﬁtaé@r icem rrﬁgiem ef thg @a%f'gs%)@rrs%led ewlﬁlﬁe%rwﬂh

refere}b%Stéﬁ? de :]altrg %H g?nt Si'%l%gqn le sg sglg]uf ! eg h eggg?gﬁly,q?%ner or
the 1 50 B3 H R PP Elrtgn PR PG R lav“ ' egi on_denot ed
exan‘gegh@?‘nshd“% f ‘}%ﬁl 11%14, ?% ¢ gf Qfﬁdcﬂ)ﬁﬁ%’% ﬁard%slé‘{ievéce I—t[D) of

thepgfsohgleco Qe nurrber is 1 as a result of reading the
dot pattern of a tag, the central processing unit

( CPBA sh&e® A FE 944ah adodb MuRTHERT drfdNconfmAddl Théan€ by @t codes are
while referring to this index table based on an

mad@fakysespoid €QbRhndthertifi the ¢ASE indeRaalent $gdcifidalio esgitei@s of
unit (CPU) accesses a dot code managenent server and

the indexasisle sambe tlaskifted bl & rdgimnetpatiot Ds@snvmembalb) for registering
shown in Fig. 24(b)) in the dot code nanagenent
commendseexecied amhax ddploé thé dot ipatiernh eegigewddon tagsoare redd (first
_the code nunbers are 00001 to 00004 and the follow ng
regiogg regien dewaipd byt L Eer mgmbhes) dist F}ﬁa@ﬂ@ﬂh@ r@glomhle yhigh each
controller, ~the ¢central processi H!gtunl t

codepimheg gbtafrepl dy rsec}mee% Remyegtnghthe pege,seef rhﬁep%ﬁeomroller
nunbers.. 41 For sho i.n Fi
is apHaREBE WetrArUHaIo J8E00 TSEh orhéf%rg?tegaby ‘paper

ant.u

contBYEE] it 14 0 SRR e i ?Féo%%ts% with a
cont&l? %Efg{r%t%n 'd%stfngﬁo& Qﬂﬁr&q ﬁ(ﬁg n%g%?lldff'r{w l?&f‘b Mkt ” in Fig.

rogram- corr e code nu
24(a 0001 and a cormand Si gnlfyl ng creation of a new
mail is set as a parameter. The enmail programis

t hepghakaiiphd, ta8Ghn &RHDHIL UF BERG thOi@stdegion, if the first digit of the
code number is | 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,
the central processing unit (CPU) accesses files corresponding to the respective code

numbers.
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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 designhated to start a
novi e pl ayer and pl ayer software registered in the
personal conputer is started. Mreover, a character
string can be directly input fromthe paper controller
simlarly to a physical keyboard. For exanple, if the
COodBomexNahfle, 30 QRSwh $n FRAJ4(a),NBnhe adtesd @drahgions alset bfed drive
"A" or "B" is input for a specific application and the
namehastatipefilec antba pamnfetd it ccgiftercdppSpecHidatip. if s duot pattern read
exanpl e of using the third region, if a dot pattern
fronpihie paper contrallerds itheogademumbar 80&Y , Grentaneemdikappligaitfinprpgram
Is read and the dot pattern is the code nunmber 00100
corregspondsy egthe wpdmua@@éggmloandw@ copmang r+igry B cregtion of panew

emaf 538 v e chier: S bSRbY bt i edno o
case,. iél the scanner r eags the dot pattern and

Statedﬂﬁ’@’é‘ﬂ CPRE Bt GROEEFERTESG nto the code nunber and the

COdF]fl%FglI’bﬁ- fthe %{gg %]tté% ?ga{ nﬁr@b&h& g%gérngo%roﬁl lb ksethetéaﬁe nU{nber

cen proce g uni esSes € nmanagenen

OOO(I?JE ri1v & dés[%@féghtot %S‘t @beﬁag@i% kpla)TetP %nﬂg{ig%‘? BRware Fé@?gtered in the

cl udes user at abase f'or” mana persona

pershit] Q6 APLLPR sdqa server-side index table (see Fig.
24(b)). Personal information corresponding to the

COdRIOASHVREL 2 EIRRSCtEr SFheagh Hea(ﬁrécﬂyriﬁﬁthtsfr@[heﬂiei[ﬁg&lheontroller
server-side personal information nmanagenent table

similafliyad aiphysicdl kehbwwrd. | Forpansphahif thelcodemimber 00903 ioiead, then
regi stered for the code nunber having 1 assigned to

an alphabeticrletter §iAgi dr,“BY is enptut £ir a gpecifie spplhgationiahd (ieRtiaraster code
t he managenent server downl oads an initial

is fed tyfhstapplidation. program to the personal conputer
according to the program According to this initial .
42 f8gn sxample o uping dhethird sesisnifp dphpastermprinigd on aupgl-order

catalg B ene 16e CRpGET Fhe-oit WARRDUETBi ifocadi g 0100 or
is th ed based the |
R )
di t i i d. i h
posf BEEBORIAE PR 00 P H R T Rabe 02
POSH) ﬁﬁlisecgsg, R98L |YarREL £3Ss W 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
processing unit (CPU) of the management server downloads an initial registration

program to the personal computer according to the program. According to this initial
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networ k and perform aut henticati on processing such as
settling. Atable simlar to the local index table
described with reference to Fig. 24(a) is also
generated in the managenent server table of the
managenent server. This managenent server table is a
tabl e for conplenenting the code nunbers registered
in the local index table. If the code nunber obtai ned
registmtian pesgrirh, efrs@ehimfiematioe ad ithegusies suvhtas pn edédmess, amatiegand a
| ocal index table, the managenent server table is
- telephoge swatber Bompuk ariieeysef idataheser efstietmafageinentsesayaidp thereby
readi ng i ndi cates a code nunmber 00200 that is not
gengspted beagedion thgimppigeeasonphigdormatiphe, the central

P oBERal T Prronrd M RDAS G RpHI g BHIRE fofsaitsred in the
ding, to th fers.to t. t
user S5E0RSF Qb6 Branhibiadil SRR FaGh R T RARE R RS e
0. def i det er mi ned URL
e AP R oSSR By gt o e LR
acc@Ssple snild%o H@g&%@%ﬁ@ﬁ@'d@ﬁb&fwﬂﬂﬁg&&% tH ¢ BN (a) is

is, for exanple, means streamn

also $bidrited i {HeMnanapfifeR RE9RNAb1e IR MEha RARAERSFrl O @
istribution server to downl oad streanm ng data to the

| ndeNistradta@embiit dehie t4AS & a tdhEe fRcEAPRMEBIAP YhE Eode numbers
downl oads not only the stream ng data but also

regist@nd entie lotaltihdex tableag&hthaicodenmabert agttdiged as & hesultndexanner
tabl e of the personal conputer. Subsequently,

readiniges edtopresentinghe idcal index @ble, theoharmgempmtrserventhibhais accessed.
i ndicates the code nunber 00201, the persona
c onper exanpdsm ke fenhhop theceswrien geadhigindisates a chde nualgr 00200
index table without access to the managenent server

that s plepregent ppdhe loogl indengiabiee thei eppitahprockesiggnis (R of the

pr TSR <SS RSP TRDES Ty T 5
troll d I bed wit f to Figs. 18
o RS0 SERRER e SRS ket o, e 12 7
COT fERRMhabInERSIRY R LN DGR 0656H @Lines 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
number 00201, the personal computer can perform processing only using the local index

table without access to the management server table.
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As shown in Fig. 27, a plastic plate is further

provi ded on an upper surface of a paper controller

mai n body, part of which plate protrudes to an exposed

surface direction and fornms a rib-shaped bank guide

Preferably, this bank guide has such a height as to

cause the operator grasping the scanner to find the

gui de as a small obstacl e against slide direction when

t heFigop25 &t @GR as¢ dikgsmanas thgwiegd fdpomesntenildr mocokdigg t@ Another

of the scanner on the surface of an upper sheet
embodinent the tip end of the scanner along the surface of

the sheet). The operator can continuously slide the

ti pThadrapdt comEolerashesn theesin o alyostnsimiyg forBe wpeinegntroller

to intentionally clingb over the guide. By providing
descgifedh vt referaneietd Figse 13 gerdlt 8?0685%1%%18@%? thank ds, preyided to

on t%ﬁ) igt%ﬁdFd icgn regi.on without depending on eyes
COTRROPD IS 25E PIREHPECALER [F&8rns the positi onal

rel ati tyween, t he ban uji des and the icon reqj

on el up B HECAT cofdR Mol RS POHgPE ch R fppS Ui ora

[ . u [ € rvin !

papcF Soyghes, it Bl bt Gy HRA PP PH Rincy 3T kB surfoce

diredtidia88 foihsh di5:bhape@ b ghile Fi 9. 25) are provided in
each of the rectangul ar " regi ons surrounded by the bank

gui PRferatily, thisl Baflk MBideBisSeANABighthd to dAiSe SeaPeRitor grasping
cannot be noved in upper left, upper right, |ower
the $cafiicr @Nfnd aerguideghd adinigll obside (phindl Blidd diRecivanmden the
up to four corners of each guide bank) the user
operftop eides artip adrlacaendtieFig. 27pef thhscamanmethesnrfeacdl af upper
the icon region to cause the scanner to read the code
sheet, henessche dacehdiof dhe seaghemalong theuwurfaey phtheasheetht | Bie eperator
the print surface of the paper controller on hand. The
can gpptaaously shidende B apdovd dedscarnds thereors ibygoving dhe gsamgr to
. . Subjecting the cards to enbossing or the I|ike.
intengjopaly,¢limb avsr the guideiown in Fig. 28, the gui des may be

¢ neBarg e Sl ko g e dBs Sokefor Snelied fhe sp@ ok the
shows that ,rai seq, dots

. i . _Fi.ds. .29 d_ 30. s wel |
ter 5 s i REp R Gl B 0L 3R Y i ehe
itedHal RN idol 1
L T R b S R
maindBédyP AR eRarhPle! HEFRAMS, LB b Mur idon! ReRAS $oklRafPle, “URL”,
maintain simtar

“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 corners of each guide
bank) the user (operator) can accurately stop the scanner on each of the 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.

The guide units may be provided as protrusions on cards by subjecting the

cards to embossing or the like. Alternatively, as shown in Fig. 28, the guides may be
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i nput efficiency to that for a person with a healthy
body even if a visually disabled user (operator) uses
the scanner. Particularly in Fig. 30, a dot pattern is
printed in an upper part of each of predeterm ned
rectangul ar regions of a nedium (e.g., a paper sheet
or a synthetic resin plate) and raised dots are
provided in a |ower part thereof. Further, the

congtiagtdngsdparate pRgiopsidey so at balyntedaldy avahdade (hamieadle with
Due to this, even a visually disabled user can

respsa s thewgmidesgr asp the scanner's scanni ng of different
regions by causing the tip end of the scanner to =
cl i higsodfeand; Heshoamsithat rained dass asrivel iaprthetdot pafeern et pagided in
in which dot patterns are printed and thgse in _which,_

eachyrggiop sugepled by the bankegnidescofghis\napergcogliplierat Sxthus providing

ention .is . not limted to t

However, the present in hi.s .
the fajseq dpfseand e el omoindly S fegian. dbisrmessibly 1P qpaialgin similar

o R it B P B R B s

LD anfQuse pad according to an enbodi nment of
(0964%?)g?§§@%% I nvention. Fig. 33 is an explanatory

di agrARNSAPY 19236104 31 Bet@erﬁx_s,ltpﬁme‘doirn ng@érc' 44 of each of

var il ous operatil ersonal” conputer usi ng

predb@ﬁnﬁ@@%&éngﬁﬁ%gi&% seRthedRim (P21 5 PhRE sREM DV @0yAtheBd fesin

surface of the nouse pad serving as a nedi um (surface

plate)fantih@ised@disUark pr&iited af hYlower bhe thapst FarthérQtherectigular
t he paper keyboard descri bed above, this nouse pad is

regiomadee afrrcanpadley walle@anks). sPukehetliis, evesh risualiydisalsieduser can
| am nate structure in which a print surface including
sensu@tslyp gtase thessdasndr B svavhiog ofidiffyp@rregions by eaeding ke tip end of
paper 45 sheet and in which a transparent protection
the sepraet tq ingh avecdle bamkshe print surface. Needless to
say, such _a protection sheet is not always essenti al .
andln the ehodimenty thsdezinpy in whichxje Paternnarespianipd pad those in
hkgig‘ ig&a), the print su Eace islcogfi ured to include.
WA ts agg PRRRE SFeROV e SERATBIR Yan il o4 Ve Riesqh {igention
is no("tllgrﬁffég & ﬁ'ﬂg Iiﬁrjlsltangg.gl 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
medium).

Similarly to the paper controller and the paper keyboard described above, this

mouse pad is made of a paper sheet or synthetic resin, and has a laminate structure in

- which a print surface including dot patterns is formed on an upper surface of the paper
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A coordinate 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
nouse pad is used to input coordinates, the nouse pad
can input coordinates using all regions in the circle
simlarly to a tablet. Fig. 34(b) shows that image

sheet egd answhithwhitgiasgrghaletdcial shedeis vaidked @i éhe print surface.
regi stered are provided in the outer circunferentia

Needlesyi tosay, Sudin profastise shgtisiret alotays essayisal @nd ¢hd @int lsuiface may
may be rectangular as shown in Figs. 34(c) and 34(d).

be efpaged.35 shows that personal computer input instruction
regions are arranged in the annular outer . .
ci r dahevedni e ddg.dthe paing syeageaisueonfiguredotpplichide an inner

ration is rinteq as a dot pattern i.n each of the

. 0
cireympfStrntiphtegion apd gn Ffder ctieumig il feglon.i nel udes
fungtions of a.nouse pad apd thos f the paper . .
confor BRTEpalE A RIE 4 E0de] ) aep TR o, 3 ot R e inver
. j ( [,on . hrcl iyn_ Fi .
cirofg QI afdopishe " ARRRY Rl vitoP A RGO RE P Bt ds i By pagtor in
: si.zed n r u :
the B e RAUERLDESIERA, MR B0 RS R BRI, e
moubtSHdd daRYEAR SodlAthatR RinE MNELLROR the 8FEIE Rmiti 13t B & tablet.
scanner and noves a cursor by scanner operation
Wi t Righ 3a(b)i shoes thaiBage\Weplbnd 6 i Wihidl alplsbatidal ReUOvalues are
the wuser releases the scanner (SCN) fromthe icon. If
registdred aisqrotidettinage bier ticcumiagatial regionnove the cursor,
deci des an end point, and rel eases the scanner (SCN)
f r oBwdbhe moven pad isenet awryngravbatbut inney bes ratiaighiay esl shown in
~ blue and turns active. (2) COPY 46 |f the user touches
Figsi Jc) andd4(duncti onal regi on) by the scanner,

range-selected text is stored in_a nenory._ The text )
33 slyhivs Hghwersonal spmguist inphk IngEHEFQF fegions dik yranged in

&d
the %ﬁi‘f’(gt %g%fa%‘ggéggqﬁ}:}ita{:geg%gr S%%gre\,fsahienh cH'I g(?lﬂputer operation is

printed as a dot pattem 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,
text during that time is displayed in blue and turns active.

(2)  COPY
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range-selected text is deleted and stored in the
menory. The text cut right nowis |Ilisted at the head
of the nmenmory list. (4) |INSERT For such an instance as
that in which the cursor is not in an input node, the
user touches the icon (functional region) by the
scanner, noves the cursor either using cursor keys
->FT1- or by the scanner operation within the inner
f r alfethe andt ibetteaskksicoh ¢funstiamih eegion)ey dieyscaedear,ndange-sabected
insertion position. (5) PASTE Wien the user touches
text isrored ona (rfeorocy.i oFted textengipied )righy nowes Bstadatethe hedveoft aamemory
_ stored in the nenory and turned active is inserted
list. f rom a position of the cursor in the input node. (6)
DELETE When the user touches the icon (functional
(3)regp5ﬂ) by the scanner, previously range-selected

F angeB Bt foudies PR, i oGO LY (o feoeihg: then
rangf N6 ARG upe' P QR imd Riehed By B EPERCL e bl mev i
hmeﬁﬁHﬂEh%ﬁi&ﬂh&ﬁﬂﬁﬁﬁ¥h§?” two seconds, letters or

characters are continuously del eted before the user

(4) rel pasgert he scanner fromthe icon. (7) Back Space
When the user touches the icon (functional region) by

t NerGCARAG, inktBX¥de Askhht PNwhicAfthé RErsBP S AdtQR aAfinpitemode, the
cursor in the input node is deleted by one letter or

user ehahac thericod {funéthMabRung byithe 6&RNES sRef te NG dithtEusing
equal to or longer than two seconds, letters or

cursati@yacoer $1 ar by dandchmen optytice witharthb éfrer Eratiecandselteases the
rel eases the scanner fromthe icon. 47 (8) LINE BREAK

scaniyretherchy dgfningtapundsgont esitionon (functi onal regi on) by
the scanner, line breaking is executed and the

(5) posPAPBR of the cursor in the input node is noved to a

top_ of new |ine. (9) CANCEL
pWhen the user touches t e)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
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.
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When the user touches the icon (functional region) by
the scanner, the node is cancelled and the persona
conmputer turns into a standby state if the user
operates nothing after clicking on the icon
(functional region) (1), (4) or (15). (10) UNDO Wen
the user touches the icon (functional region) by the
scanner, previously performnmed operation is cancel ed

(8) andLiMe BREAK returns to the previous state. The state
can be repeatedly returned. (11) CURSOR (12)
CURSGRn( the( 48y tOURBORIT icpn AfurCURSORregion) eby tthe sogwer, line
touches one of the icons_ (functional regions) by the

breakiagrin executedand e pesitinn of the sarseuinsthe inppt mpde;ip pigvediiia top
is noved in a direction of the cursor by one letter

of agew lilgr acter. If the scanner is depressed for |ong

9 tinE to or longer than two seconds, the

®) postti f the cursor is noved continuously to the

dirggtion, If_a ul | do menu i.S _di spl aye LV -
col o el IR TR eoBb EHR gt bicle i
. . ti i ( or ,
cand RLE At Db By SR 3 B i gpees
nothirfgHher é‘liéldiﬁé oPfheli i "oﬁé’ltrégioﬁﬂq) %Pbﬁﬁ S?.r cut texts
i'S displayed fromabove i n néw order. By touching the
(10)i cogNgjaoinctional region) (11) or (12), the active
item can be noved up or down, respectively. As long as
t heWdehithie usdr tteudhies tHeoitosl efuatitshal 6giom) |ty thb8cdrgiet, pravieusly
stored. 48 (16) ENTER If the position of the cursor is
performed bieatianps esleexnindeate pass tatons &n theaprevions statect iTdue state
is present at that position, the instruction is
can keaspeatedy bgtumedichi ng the i con (functional region).

Kana- kanji conversion or the |like can be decided. This
(11)j coRU ctional region) is equal in function to an

(12)°" IELRSOERTER Key.
(13) CURSOR T
(14y CURSOR Y
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
(12), the active item can be moved up or down, respectively. As long as the active

itern is not deleted (6), all the texts are stored.

48




Figs. 36(a) to 36(d) and Figs. 37(a) to 37(b) show an
operation for scrolling a web page according to the
I nternet browser program by a scanner operation using
such a nouse pad. Fig. 38(a) is a plan view of a
t hr ee- di nensi onal nouse pad and Fig. 38(b) is a
cross-sectional view of the three-dinensional nouse.
Annul ar grooves are provided in the nouse pad so that
(16)t heEbjd#&Rat or who grasps the scanner can sensuously
recogni zes difference of regions through the scanner.
Suck teopsgmnrel theecuretr tninpverh hulaapredetommiasd posisieovand an
~ in_Fig. 38 but also radial grooves as shown in Fig.
instrggtion Brfesenpapdiat pesiiers(the istrpetipn isexepos by Ranching i icon
keybpard is proposed by providing this ipput reading .
(ﬁmﬁtmqaf r%&aoa)helﬁeéﬁfe@zf FONVGHBIGR OTOC Tkepgan Py elegidy op“s?l%s icon

o R B i S RN | e o
th ' t | d.at shift :
oo BECRRELL S THORR 5%l e A phli ey o grotine
e pORDgind I GAGEL LK) B3y Ul bins st
mousGBLE", "Y', "CONVERT', and "ENTER' and consonants
("K*, st otT', N, "M, "Y', "R, and "W) are
ar r Bipg88(ap i #plad vidvoF ﬁQﬁree-@Qher&%daﬁﬁfbﬁs@ﬁ&haﬁtﬁFig? g§@) isa

code val ue and XY coordi nates as shown in Fig.
cross-egitisharveey bfithichieres-diferdstvnibinoase printed to be
superi nposed on the i mages of these keytops,
r espentlavglyvesdfe Proeridéd in dior tionst pad sodlyatiblee oefratoedho grasps
i ndependently of icons or may be defined for the
the sepnrier eanssenfursielyotcagnizeadiffarence®y regionsghrowigh thessporard,
letters or characters can be_ i nput by touch on and
r el Sedeghopyen mAr benot sl sMulaTLRRES Ah shywrHe Eaadhept also
_QSCN). For, exan&&e, to input "KASA (in kanji neaning
radladl@?é’ﬂ;ﬂé showng i%ede part of the keytop of "K' is

(OthE:re;?a%entJ t\,/ontroller)

Fig. 40 shows that a new keyboard is proposed by providing this input reading

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”, “T”, “U”, “E”, and “O0”)
are arranged inward of “H”, “DOUBLE”, “Y”, “CONVERT”, and “ENTER” and
consonants (“K”, “S”, “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.
9(b) registered in the same format are printed to be superimposed on the images of these

keytops, respectively.
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the scanner. The scanner (SCN) is subsequently rubbed
(slid) on the paper keyboard in order of
"A'->"S"->"A". (Qperation anong the keytops can be
recogni zed by changes in coordinate values of the dot
patterns printed on the mediumto be superi nposed.
Thereafter, the scanner is released (pulled up) from
the i mage of the keytop of "A". The central
pr odes S Yhgoardinatef GRlyY)beadefinbe iglepaaieally obivpus er may be defined
recogni zes "conversion command" by input of Roman

for the entere surfacaohtheamedivtme r el ease operation according to

recogni tion program and feeds the conversion

iowﬁaﬂeﬁl%t&iﬁ(ke&tp?&rdmlswrémrmhwﬁwﬁs cqy hp dARieby #pgh on and
i385 o it ST RREATR SRy Bl S, B i
RGO A PSR S B It b B e by
e S A NS RS ARSI, o BellBlteyvoge
ordck B Keykgp o TOp!e%ztiE)g %Hlp%@ _tlgl%yfbgﬂ %%%{éﬁ E@_@Eﬂi\%{.&?w (@Jﬁa}nges

I'S subsequently sl

in coddirRie PRhes' 6f BRSEH faRbils §FHR) of HRidaSurh TBAR QhperifnB8sed.
keytop of last "0" or further slid to "CONVERT". "In

Thedehft&, @RSannd?OBblEasell (pallcd 8§ ROmI B3 dmiake bifehPkepbpws “A™.
letter is input two consecutive tinmes. The central

The peotta sgpoagsingi uni( {ERY) of thdperp@rat edalputd Mpetighizes “conversion
recogni zes "conversion command” by input of Roman

comtnand’eby intpTOf RauBh Bta' “KRASAL hed thetebmse oppetiat amording to a
subsequent readi ng of "CONVERT" according to the

recogeition mregram at &epdathasenvessos command ipethei appliedipmapr@gram

to the application program (Japanese input progr arQKA .
(Japgnsse fnpet prsaphior shmpriseal spmpwer pf the likgs  Asraprefplt, “KASA

ik 5 b 2B RSO BB P S B v
s L
i b F i 14
i IR T A e o

LSt iengrd [ ' cToll] th a e: eli;
te PERSLITST B YOLERY BRlialhel T RBR " bl

“O RPOPISEBLIENE, OeNLFEh AHRSBSSMsdiNbhlled G BoRthd iRfige of
personal conputer analyzes sound information input

the Key@p dastmMET OPR#MOr 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 fhe conversion command to the application program (Japanese input
program) for the personal computer or the like. As a result, “TOKKYQ” in kanji
meaning PATENT is displayed at a cursor position on the display device.

Fig. 41 shows a list of rules for conversion into the Japanese. However, the
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and di spl ays conversi on candi dates on the display
device. Fig. 43 shows an instance in which the user
(operator) produces a sound "ISH ". On the display
devi ce, conversion candidates corresponding to the
vocal sound "ISH", i.e., "1 ISH (in kanji meaning
INTENTION)", "2 ISH (in kanji meaning STONE)", "3
ISH (in kanji neaning WLL)", "4 ISH (in kanji
rulesrara mohgmMEDIcGAR 1IBABE@R)thereiand "5 | SHI (i n kanj i
meani ng DESI RE OF DECEASED PERSON) " are displ ayed. At
t hi Eig fishowhepupese ¢fopennt yoire sesidecassising devdéadat e
nunber fromthe candi dates displayed on the displa
devFige 43 rifoWa dsBstonhassisiiag e voics i8R Pitthe Janapese: edf the user
nunber on . the paper controller,

f that Q. 2" )
(Ope?aﬁaéé}?OME)aam?. Sy %%é igPPeie FRBLPYCgine uni
(cPPLEhE eing Sy i andiiiousl A Gon T fom e aigamphone

i i canl . .
and BHFREL o Rl P R AE0RL 08ATT T 13 ThG S e o
whi(ﬂl%ﬁp%§erq3 é?&ﬂo@tlfgd el B shiltR «rspput @ﬂﬂﬂ:‘ cﬁgﬁ@y &é\f?&@, thfversion
I nput code an eeds the conversion character (e.g.,

candida®d cddpokBid to ARARIAY sstdNERTI Ciod. I €5 ROMP(IR%dn® hBshing
nunber to the application program Figs. 44 to 56 show
INTEXINONgS ‘of ISHI fBh RaAaREdankRy BTAINE)AS <3 MOHI (i Ha%/if @Eaning
an infrared renote controller. In these exanples, the
WILEAT) ey ISKT (int Rgyiaineshiig MEDICALEDOCT ORI} amd FEIISHEI (& kanyi
44(a) shows a structure in which the scanner is
meaping \DEMBECDF HRGCEASRG PER XON) "ragendisplayebnt r ol | er and
Fig. 44(b) shows a structure in which the scanner is
pr odi Hesitime, he usedpperitos) sslactsecendidatermbsmdtom the candidates
. controller, to a surface on which an operation panel is
displgyed, prdlee display gewice @pp spuses the saanaerggosan thepica aeeien of that

o LS b o e o LS e of code
L NG W RN R a—
o ) S, ENA4RT G5B SR BEDRSH SRR G
ok 0L IEE0) SR D sty B gRald) o o
inpuf ERRINRIHBREHEfinf @& SRt fRad HRY dbavHSIdALHaRARLE? $8BNEISHI (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

provided.

The user (operator) is supposed to scan a radio/television listing field on a
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the renote controller reads a reservation code

assigned to each programand transmts the

reservation code to a settop box (STB) or an infrared

receiver of a television main body. Fig. 45 shows the

renote controller structured to be able to nount the

scanner on a cradle (platfornm). The cradl e incl udes

therein a central processing unit (CPU) analyzing a
newsppgdr gsiggdhe Scaonert dieths camoer canmwllgendn ghe ngli@television listing

infrared signal, a battery (BAT), and the like. Fig.
fieldsoni theanevwspepern zhammelsdiond rlamdc@stlrmw stationsraee displayedti mg XY
. a program reservation or recording for a settop box
dlreeft&n pé?gmqsiq@erﬁmpm ancheantipHagPanfqdy letterio gharacter

e W oS i B it
are d%tg@ S ool SRtBBRG Ao def PR uiBhahgspamer
the FeRE lcﬁtl%fllef"rfi%ﬁp grres%%%ttlogl §é ays?]%%gég Elp %rogzﬂgtagd transmlts

contro Shows
e SERTEL 30080 BT B L0 oF £ Gy i

bodyphow correspondence of the code values of the
respective functional regions (regions or icons in

whi Biy. d9tshd@é tHRImemots @nibllat @ekn@éd 1076 #5985 mount the scanner
controller shown in Fig. 47 to execution commands for

on at ehdlei (plaviosmf. TVheaarddieahtlafes thexds ascepral pedesingt tueit (CPU)
codes. For exanple, if the region of "POANER' printed
analpnng af reaxh sigoaly Fomsthowoanner Bingd .generdting an éaltlardy signel, a battery
scanner, then the dot pattern printed in the region is
(BAF:aad thedikeonverted into a code val ue, a turn-on- pover
signal is transmtted tQ the television or the settop
52 Bigx. 46Fi18g an sexpéq@éw tchagramp forpaip apstaissgt plomaking a program

accordi ng e enbodlnen [ eali zed
reservaien 8t Fffcﬂ %8 tOBd%de 0F @E@aﬂﬁs’éﬂ% ge i‘%teli“&b qaﬁlagnng

ol T 10 BB o, v
- dot 'l[H ALLSIP (‘%ﬁ‘\l)p{nagt £ An cted & ShE Cct:rla&g Sé’tnlgr?ll Shy 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.
47 is read by the scanner, then the dot pattern printed in the region is read and converted

into a code value, a turn-on-power signal is transmitted to the television or the settop
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~signals are output fromthe renote controller as
W rel ess communi cati on or optical comrunication so
that the settop box can perform operations signified
by the respective synbols. Figs. 58 and 59 show
exanpl es of the paper controller (paper keyboard)
controlling a nusic or noving i nage player. Wile the
musi ¢ or noving i mage player wll not be described in
box.detail, video and voice can be recorded or played
using the scanner (SCN) and the paper controller .
( papeF Sk eyoathay the pepespentsellasmcedrdingdo thessnabasimentgy readjzed
i mage player. Dot patterns are also input to
as a P‘ggb]é‘éwf\?@ll&ﬂﬁrﬁ%lﬂ beyidisResegrin agghest segra in g ackol | er
( paper. keyboard) . . shown in_Fig. 59, the paper .
ConeTEpe S ﬁlg(lgfra%rﬁ%ilé@b@@fla%& Kapeds ] Jagabesk AfF Papipd e the
or _characte be prepared, Figs. 60 t.o 67 show
pan PR ol B Ps B GRG0 B3 rebimstifle SfmBPRye Contol
. | | | .
signll 368 o A0 B0 Perh{EBARRE ol sk Rolbh i or optica
B e R R S R T
svmbdls. 70 show an instance of using a white board as the
surface of the nedium Dot patterns are simlarly
pri Rigeds®mnidhs® shbwt exdagied of Ithe ipapés sotitRdlet Rpdper dadyboard)
codes (see Fig. 9) signifying coordi nate values are
contpiling ®thusic dr meoviigd inpepietpdayes OWhilbeéhe mbisit er boaingd indkge player
shown in Fig. 70, a projector projects a predeterm ned
will inphibe desuribed he datuiilt @idebomaddvaice wini b redoedadoor played psing the
signi fying the coordinate values are printed. The )
scanperdSESY cindthe paneh sentsellar dpapep kevnasd) fgb aperaden phthetmpsc or
not. shown. |If an arbitrary, position of the white .
MOVIIgAMRLE Playghi JoPtapateisith Glsonwpyl iontespective sommynd rpgions of
nd connect

the rger e iso Bt ket oive b Gt g, S0 (BF Hay PRELIet (paper
Lti i. d h d
keybBRR bhsie Pl RS IR TR ek B PlsnRfn ey " oot o
Y | | HEPRFIT |
{ et B 8316l 67 8ol SirkEpdidellidof tic RS YAles G flpective

funci&ay %gilérirlf g@ggﬁs 2 S FE ARG 4R ﬁgggn%%%iq%ﬁgcgf@ﬁﬁﬁspaper

or thel , respectively is pro ferring
contloflef SDWNNAPIgd. 3Ba8d 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 patterns 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
projector is connected to a personal computer which is not shown. If an arbitrary

position of the white board is manipulated using the scanner (see Fig. 1) according to
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informati on or a command specified by each
correspondi ng address is displayed or executed. As
shown in Fig. 69, an adhesion |ayer is provided on a
surface of the white board and a transparent sheet
havi ng dot patterns printed on one surface is bonded
onto the adhesion |layer with the printed dot patterns
faced on the adhesion | ayer-side. Accordingly, the dot
the preserdringentioe apdotosoeatet] by thih persomah Spepeter, $halot ppdern at the
se. Due to this, even if the tip end of the scanner
posigpn 38 isadé bydharscanper ERA)vaad conystaddnisoh cerdigatealuye witlin the
dot patterns, the dot patterns, are not deteriorateggf
persppalqogmsiesnpine ther haril dliskzdeviger withia the igreonaly eogpruter, fis index

G E 0 BRE Rlh HG B R s
w5580 T S b BEGFRRT RBHRERETY O oo
TR RSN R Ep et BBRIEN b o

exediyy be projected on a left side of the white board
and a noving image controlled by the renote

conakGhbRh ¥ g 6, RhavBekiQN dyBeis protided iotler &irRice OF thdwhite
this case, if a portion corrésponding to a projected

boardmadea tehsgaeit shuétttaningfdot bhiterhepoited o mine alitfade it Hofidwidonto
- by the scanner, the coordinate value corresponding to
the adhesioplayprewitk thd pragel dst pateas faced ba thxeadhesiah lgenpidt.er
and operation corresponding to the coordinate val ue,
e. gAccorilimgly, fthe tdof patiemnsl are pwitended paiube transparent| shicet pér se.
the,novin% image is perforned, thereby making it
Due i this,isven tidhe iaenpdpf thescmer exe pen print fog thenwhise board contacts
(] e). Fig, 71 shows an exanp]e of using a
withythe 4e) Hakters. the dot pattepsarenotdatawrmtebard) in pl ace of
t he ite board.. A rear..projector arranged in rear of .
t helt i, Fredtip i & tenion if the'sCaing! rébas 20 AG palont GBkF speion
. en of .t he sonal conpuger or nov.i ng.i mage .
dispBFEE G snco e Wi, ST hh e By At PO Ere snco o
P or 0 et c ‘
coot SR, i e 0 Sl BB SNIE UERAC Rt i
advanbARSORA c&@&%ﬁd kSthBRPGHRchafN 4y &N Opposi te surface

ereof via an esion layer. Dot patterns
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).

Fig. 71 shows an example of using a translucent acrylic board (screen board) in

place of the white board. A rear projector arranged in rear of the acrylic board
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signifying coordi nate values are printed on an
adhesi on | 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 light irradiated fromthe rear
projector is cut and a noise |light of the infrared
conmponent does not arrive at the scanner side from

projediga deskitorpscogen of dhre, pabipaak @niihiter orjatméwng osagel{ireaged
keep high dot pattern reading accuracy. In Fig. 71, if
t he Ogic #Hp escrgsncReardyp aaninfigeage cof fdieri tept pabondgd gn a rear
.brows

proi e ibs SBHSF OF SASERie FRBBb s eaR MORBAN] & GO gt shect
. s at the positi.on at. whjch the icon_ of the browser

is BSRAGH S ab GhPaRGo uBYEe HERF Ying GAaesias [a¥8hondieh eatters
s PR PR R G B Bl Lo R000, a0l qusce of e
QRNL.corresponding to the coordinate (starts the
rowser programin this exanple). Fig. 73 shows an

exappliRushon@iRaht M &R I?i;?ﬁéﬁ sidepbRE tll?@fb‘ﬁf prfERRas gk ﬁﬁeface

the "user (opérator) hinself or herself. To Create t
of tHeapren keyEOR fhiratddB@thponémiAalighnirAiatdd oM aReear projector is
keyboard is edited on the screen, a nmask is forned %y,
cut dndra eoissThigle, of el inifragedecon@hbntafocd nbEGHOB at tietcaarde sideffrom
dot patterns are arranged on the mask so that the user
the reageotior.) Runtouths, it kepdseiplaakdephighrdeepatanangdimgriccurAcy.
prog{an1enabling the user (operator) to freely delete,
addin ¥rgl Hr iélegescahoercpicknap dnc onageusf ag ieom part of a browser
application on the screen is prepared and an i mage of
prograys, the senieah pr@effmgnlﬂréﬁ(qf’&@eqfﬁg@ poenal gomppist respayzesthat the
. _printed on a sheet qn i ch dot a%terns are printed.
icon|gart 1§ %tﬁﬁ? @BWI%@&W&I@ the icemof 2@6 FRIVSSh pErEIiB B Gaapged by

rofe et oGP HELoH Bt S & PGt ab o inglhs add pressesing
com%%%&es\lf\g.{ug F?&g%eta rﬁ?ﬁr%)lﬁet(sglag rcggl%la%td %rcglrr%seP%_nfdg{g tEo r‘gl:?q gosoer{ﬁnﬁ% (gtarts

tran

ﬂm*%ﬁ”?ﬂg&%gﬁﬁq“hﬂggﬂﬁﬁﬁﬁé of functional buttons arranged

Feen an screen interfaces for the word

Pr OBBS 99 5howd &n %ﬁﬁlﬁ?l@%é&tingriﬂe Lh& ARk pAbdrWyboard by the
prograns quite sinple.

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 delete, 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

commands for functions of application programs for a word processor, spreadsheet

- software and the like are customized for the user (operator) and printed.

55




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
(tr Eg@ qadeyrease the numberagidfuigioniabbwttons iarrengadca the screen and
whi ch t he scanner is used for the personal conputer
make seyecq sinfeafeaesatas, the ryeard; processoraipg sreeadshegip prd shq gpplication
Manager that is the name of an application program
Progr?fgf ‘FIFee%mP ‘the hard disk device of the PC). In Fi gs

o p e }ﬁsi ﬁ §n‘ﬁ %haﬁtl?g}”&?‘)“‘%g&g ﬁ‘%@dlﬁl’g’%\t’vﬂe % &%Fﬁﬁ d%g Rat??fﬂ deading
devige?‘ etfl? ?ﬁ%&g&@% e sexqr%} ﬁlang%érr?&[t ng(fg (Hntﬂenhl?eod %Q;,EQVLOO Far are

accessin ernet distT $LOR

appl?e@lre V& i '\f '%n‘%:'ﬂtﬁw&‘ﬂ € nl%hne& QRRYL Sistiibed 2Rk RSt SkeX %echmcal

e driver program as resident prograns
intrcdnc§sy. (operating system). The user also installs an
appl i cation program bundl ed by the GAM and cont ent

dat asshéwn &8 tHid@igeHuRAHFBMEMIFigsnge 8nd N5 idyereftat tbchnique
di sk device (HD). Next, when the scanner is connected

can borealizddRstG@idOnput, (trhdtfﬁnerr@al dent driver program
recogni zes the scanner. Wen the scanner reads a
sur Fase74nd71 slpw an pistined iuphidhethe s¢aandas upat foe g pasonal
the surface of the tag is read by the personal

compeap (RE) af badwara thatUisBat &AM &ial Apatiedtiont Mapager dbd is the
menory (VRAM). The GAM read_ b the central rocessing

namg af gn e@mhoru@r@s@gsmﬁw@%mbé ﬁ &t er n)
o P YD B oL e ST B

th

Nani] B8 oA EE) B g7 %o{hﬁhléseea sxfetlss' o, mﬂ&ﬁ%ﬁ% Srogram in a

CD- {{pfl\}f é):ir;ﬁtpl i g(\li/ ::bgsa%?%gfg% ?nt rﬁgt %@?@gﬁ%ﬁg Sgl‘QeIaXI? Qhe Sél'sonal

comélﬁ%(PC?%dtrjé siREhe 'RAVE LR ﬁletdgfver gl%r % résgfeﬂf ﬁﬁg‘;é}ﬂs on

a na an address, t car
an OC (ipethiting s‘fy&em). 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 pattem) to a code (code number) according to the

above-stated algorithm (GRID1 or GRID2).

At this time, if the scanner scans the tag for the first time, then a screen for
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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
promepiimg the iuser tofinpuiipersauslheftirinefon oorresNending tdénepapes displayed
medi um or the a er controller (paper keyboard) on
on thihisplay devicp §DTHEt nﬁ the perperiahcemphter §RGkAad tier essdyegisiers the
t he scanner, whereby picked-up inmage data on the dot
persppal infprgation sushyas a pamenan idressnnd cepditead nambey é‘PCOI'dlng to

code n ers onS|st|n of 32-bit .nu
this tSPE‘ﬁ@Ci a‘ff%""’(ﬂe goﬁﬂg “g‘afﬂa&‘% é“HPé Jusy 1p gpgigiere in the
ndex tabl r base
manf B b3k %?mvea 0T 1 RS G Eothod® 8% o S Huent
mﬂhé&ﬁmﬂ$ﬂeady registered in the index table, then it 1is
recogni'zed that content data corresponding to the dot

oS HEEATSHEL oyl RO B s

scanf€b@Mhe S@hAer Svhef@Yi tHE nAiBHSRelR sehER Y8 Forn Mérﬁlcgﬁon and
i mges are di splayed on the di splay device (DI SP) by

the @ANDi¢istigtell WBGE chthplétiad pf thodutiumtipitgl am or an i mage
di splay program corresponding to the content data. If

an Hdxk despapkiRinpdiam dihide paperdoetrolla (pgair kegsoaad)i on which dot
dot code (code nunber) in the index table, a browser
pattgnsoge pmnfeslus kcaped kread)ntethe stariep vdreesbyofickddhay osagetdata on
Corporation) is started and the address is accessed.
the das patiping és inpyt Khtherparsengbyoraputen and det, cades {endedquumbsetleach
(dot nunber) obtained as a result of reading each dot
Consb%‘i'lgéfﬁz‘lbét wgtber slging aes d9oféf-t he 1 ocal dot code
tabl e |nd t.abl e nthe son
Conbit 49 9t)°°d? BB A i a&%@fﬁ‘b O HiayaRRb i efsredgpsed on
IS I red. If the dot code (code nunber) IS
the{#pgﬁ?cgetsz Oélalﬁ“ eﬁﬂ? managenent server table of the dot
cod .
T AP o lTbersy 4F Ukl O i B et £ P

is re&gn{z%)i R bAGn! R %oﬁééb@ﬁ’&ﬂlg% 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 Internet 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
-a result of reading ecach dot pattern is not registered in the local dot code management

table (index table) (in the personal computer), the dot code management server on the
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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 personal

computer (PC), additional data (pairs of code nunbers
Intermeti 1sartderessls e 4 thef dat nedd dtodeonientean sgegistired abltlee management

(index table) for starting the content data is al so
Servabmleoaﬂé*@ dofepasicomamigenisnu eeivery thent (lg epatant downtaadglsem a

t egaOt code nm gerrent tabl e (| ndex table) within
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usi NExi RERARE copRAt HQﬂa' R ddfwRfiodRd Q6 Olﬁé PR ICBut @ (PC),
eating and drinking place such as a restaurant.

addiS6@IMIataiBLify 6F code ABMYeRAnWAHERs RO ofBS HEF dbdle Management table
di fferent code nunbers according to itens of the nenu

(index &ble) ifoit &drting thetconeneadah i¢ akb elowmlddded tegt@dur 8absequchtly,
' a conputer termnal including the display device
the dabl iSR)anagedlbs fesied cade masagenedniothbliei{mdek adblie). within the personal
short-di stance wirel ess conmuni cati on system such as
compjtgiet ooth is incorporated in the scanner, whereby
code nunbers and nunber-of-itens information read

fr oﬁvhSﬁ@mélIs&uﬂ@éﬁfO@e if thensamme cede pemberis £93d, eapement data
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he code RAunbers c respon I Ng to

As shown therein, a menu on which dot patterns of different code numbers
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 transmitted between the scanner and the computer terminal.

The code numbers corresponding to the items of the menu and the
number-of-items information read by the scanner are transmitted to the computer

terminal. The central processing unit (CPU) of the computer terminal generates an
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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
order ahigmal nuntyehich s dabde chumlticni 1 addedc omptht ecodeenminberk arat the

the time of generating the order signal has been
numpersefrifmesinfommagoe pnd wansauls the ondgesighdl keanardghsestera dot

pattern aning the table nunber is printed is
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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.

Fig. 84(b) shows that the entire paper keyboard is used as the mouse pad

region.
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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 imthe émbatbmentyribnthdtheatadic xvalusl aoksparding tr thedcamtent fd the

board, and the sanme code value is assigned in the sane
keytapend she qoprstineteiealpe exe regiaterpd inreacthefl Abmdimiamagesal lféhe user

In the enbodi nent, an icon inage. is arranged to spread
taps $hye peapng HrceOTNoRetianArbigRrhRestion o B@kxgﬂpelslyey@a@&h 4y then

unit to read.a do of t

Shdﬁ‘sn@a res%gn%'gﬁ wa@e th% F‘P’S‘é‘bbﬁlw laqrg@ecf 80 nekeRis &en% displ taps the
scanpﬁra gc(:: { %Hl(zrtgbg %Sél%.F &F%gal}%gaﬁ Wgtgo&lg screen 1S SCI‘OI]E:d down.

4G shows the rel ation
The ‘l‘}?éﬁﬁﬁ hjlte Ia]{l%l%s glﬁcf{é%ldclg%rgl (ihﬁgt e val ues of dot
pat
021 Lt 9 Ao KBRS P g, b
valu&@aﬁﬁgéod%f vilh& Q@tdeﬁﬁéﬂ HEbAS dotb’ﬁat&ﬁ@%hﬂaﬂ Fl"tﬁdetgx%lﬁéd matrix
to C7 signify Y coordinates, C8 to C15 Signify X
blocks)ﬁhfedbﬂﬂéde&l theboatd) afe? thesamiei cﬁ)ﬂe egide ivakigasd intthe s&380 matrix
to C31 signify parities. These nuneric values are
blochdegrigetange igthacavedihaasyakleown in Fig. 86(b), and Fig.
86(c) shows specific dot patterns. Fig. 87 shows a
codhb thglembotliznent rameinon duagesis pondgsicte spedat @vpr anvd arerdpliurality
the hard disk device (HD) of the £ersonal conmput er.
of mptrix bleckfot Bsoerusivgrthesqsdingi wgt toocehe doamtteptapf mcewaaage
by the scanner | s for exanple, 11 or Y
an ippgreeprrespeiiding kythe igon twedétch@r@ersmﬁscaﬂg CO]E“H%I 9l %rya Bogram
eo i s paused. Fi 88 to .90 ar
for (35 e PHESHOR e Hif oo impeeds @%ﬁrﬁq@ﬁhﬁ% Loiperd.
keyhoa |co s.on ad
or ageﬁgﬁﬁo‘@a R HifEng R s gudieiage values of
dm4§ﬁ£ﬁﬁn& Qﬁx%ﬂqggkﬂﬁQBOm% program of outputting the

rcons as well as dot patterns

ar eF gt‘af% aotﬁbl% sHERE SRR TcRRediPi? Bits AHHI TS, of the dot
pr ep
patterns. As shown in Fig. 86(a), Cy to C7 signify Y coordinates, Cg to C;s signify X

coordinates, Cig to Cyy signify code values, and Csp to C;, 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.

Figs. 88 to 90 are diagrams explaining the technique of creating the paper

keyboard on which icons on a desktop screen are printed by capturing and printing the
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desktop screen is captured by depression of a "PRINT
SCREEN' button (prt sc) on the keyboard (KBD) or ‘the
like. Fig. 88(a) shows the desktop screen of the
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. If the desktop screen is captured, the hard
deskdiorsdcrebavi ce (HD) of the personal conputer recogni zes
each icon is displayed at which position on the
deskt g cabodismengricprograncef atmstiag hemapémkeyboard lonevigeh icons
the position at which each icon is dis ed The hard
as wgllog daémt@@S(qrEynﬁ@fé@@ 3 PRPEXIPAER BF A |Pﬁla€ msdiyim istgepared if the

desKiis S SO lddt ?@31583 asgsﬁfa’.f%éﬁ'ﬁﬁlf’bguﬁt%&g so}ge the
keytegts B s Eésuoﬁst he sereen and code val es

50 X A kAR B 85 o
desk‘?ﬁf)@di‘éeﬂp %htlhl‘ﬁggs%‘pa W()H‘Pfoggsgsf RERRENE, R 2 SPreadsheet and a

eri mposi ng e generate patterns on I nages on
START U8R KbP B 28318 8Re dfshByeB8( D) Shows a paper keyboard
on whi ch the esktop scfeen and dot patterns are
pri mtthd deflit@p s&leh $s daptind,) i) XD ldalkndevicea(HIPbE the personal
showi ng correspondence between code values and start
computegreasgnizdsfeatingcod ¢ dppliayel stswvlscie pgdtier ah dd: degkop@creen and
above-stated processing, a table in which code val ues
calcghteslo cogralintaby vauaofthepdsitin atwhicbspdnitonas displayedip The hard
programs which the respective icons signify (icons'
dlSkfd?ﬁ@Fl(H@f))mal@S dheabegoordinates onhtde dlegitoR carospoad (teqthose on a
For exanple, if a dot pattern corresponding to _an _icon

print, sheet a0 Egnerates et Regees s«“@ffremonéé%%ﬂ@dwaﬁ% aTh?oé%t pattern
0001 dtq th t
e St S S S Aot Sl e Ve
t ed Th hi
signP R 2ot R Bty e O rircisdPREH - 1hs haghdtsk ﬁewf:g tHD)
perfO?fH{Sed ﬁ,]g&%%%o?ggr% %&Fﬁ%ﬁt H&Qmﬁg tﬂﬁ%&lﬁéﬂtﬂﬂéﬁlﬁ%ﬁ%ﬁ%ﬁgﬁmd dot

ro ra user

e?b@ﬂﬁhﬂ%§§ﬁgm%m9raph on the paper keyboard

s own 1 Fi g using the scanner.
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
indicating a word processor is generated and a code value 0001 is assigned to the dot
pattern, a table in which the code value 0001 corresponds to a startup program

Warpro.exe is created. The same thing is true for icons indicating the Internet and the
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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
spreadshegll e Byatrestagy swhaa tdblg @ spladshbdtt progfanp isostrded if theeuser
~user can easily boot up each program by clicking on
clicksr, iferorxamplgg @ meturehed pgiaph ed thepaper keylnosd shavei mgFighd8(b)
. scanner. | NDUSTRI AL APPLI CABI LI TY The present
using thesS¢aRsk can be used in an input systemfor an

i nfarmtion rocessgi ng device suc S per sona
conﬁlﬁnz"ro, isna (A o3 T e Fort &?ptﬁawgpve-etzt%%wﬁm-

sinc 1y oo B RBE SStEh B S8 AP ARG Rt not ve
dcmi@é&ﬁgeﬁp a surfacg of a medium and in which eaph of
or one of a coordinate value and a code value is

e O Aol Bt s, e o o

be chiiBf @ olaiS Mvieh i iPEhfoonS RAN fhlb! RRkioPSdrk URTisBIE bR'the screen
i nputting each of or one of the coordinate val ue and

becalltg feog@mplE| di@ad Pstartient platalidy Of ppkdis, Wi tseBlcat B&ily boot
i nformati on processing device defined by the dot
up epdt frepram b elickitg patiedcon hragempthe priattdyapetieybudriasimg the
of the nmedium the dot pattern on the surface of the
scannerdi umis a set of predeterm ned dots obtained by
superi nposi ng and arranging reference grid point dots,
at predetermned intervals in horizontal and vertica
directions, on a pattern of a controller or a keyboard
HﬂDEﬁaﬂéﬁﬁéﬂﬁﬁﬁgﬁaﬂiﬁﬁation dots having val ues defi ned
banﬁ%on how.the.inforrmation . dots are shifted froma .
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proofifigdevids g PRerlEh COmeYIER G IR O P ARSI RIS at | on
regions in which dot patterns including X coordinate
val ues, Y coordinate values, and code values in a
format of one dot pattern are printed
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the dot pattern on the surface of the nediumis read
usi ng the scanner reading the dot pattern, and each
of or one of the coordinate value and the code val ue
is input to the central processing unit of the
i nformati on processing device. 2. The input processing
system for the information processing device according
to claiml, wherein the pattern of the controller is
a control button for a r@baAiMScontroller of an
el ectronic appliance. 3. The input processing system

L. f or AmHapitiprogessing sistoor Gu e sifogmaleon precessingddiing wltf:rein
claim1, wherein the nediumis a paper key board or
papéﬂ%@%ﬁﬁbwh@h iy Kwaned gn 9| saefaceos @ﬁdnunpfmd 1@@011@,11369@}1 of or

auxi | iary i nput, device, such s a. key hoar a
one 0} doaoriBiie rvemee@nd 3 cod valyp g e fiaedvite at Snfgag using a

o R I e B i Bl =
one 37 BBV CARTSFITE L0 LB TR SBARETH o

vaIuQ Qo 3 cE: Sesgﬁ (gf ﬁf&ﬁgat%ﬁ {)ll?)gesq ? Bl RAUdetined by the

rat| ey input errupt processi ng

dot Ibaﬁ!teﬁq @i?erudt Phttdh %ﬁ‘@%ﬂrﬁ@edtﬂﬂ the Qﬁrfﬁdé%f'tﬁg REABR, On
processi ng device, ~'the dot pattern being formed for

eacthel dApapeinnb e hdBurtRe oFUhé deRi@h it hesof®dipddletdridhed dots
dot pattern on the surface of the nediumis a set of

obtapred dst supRtingdsidgtaad @hhgingadfdynceuptl poipodoRgavmedetermined
arrangi ng reference grid point dots, at predeterm ned

interivais én hetisorital dndrveriomt directiods,ward pattdm df 2 ecttrdles or arkegboard
pattern of a controller or a keyboard and arranging

and prrpeging tifformetoans defa\hamiggvedluas sdefieil rhasechas dgvwothehofprmation
the information dots are shifted froma virtual grid

dots ggs shifted frameppir@al sradp@@h@Feajcwrfsaapu@ﬁedthyefOﬂép%ﬁhéﬁ@férence
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 inforf ot srgipa® B, yRic BRI AR e St %S@ow%h%fesxfcoawénate
h for which th
A AT L R AR I
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pattern a word i nc ng on'[y a vowe ?

the doPBatfi®h, BB BF SForddUE th§ Bbbriifhatet@tudhdRE A& ifd"lge & input to
tip end of the scanner

the central processing unit of the information processing device.

2. The input processing system for the information processing device according to
claim 1, wherein the pattern of the controller is a control button for a remote controller

of an electronic appliance.

3. The input processing system for the information processing device according to
claim 1, wherein the medium is a paper key board or a paper controller used in place of

an input device or an auxiliary input device, such as a key board, a remote controller, a
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with the icon for which a code value corresponding to
the vowel is defined as the dot pattern, when a word
i ncluding a consonant and a vowel is input, the dot
pattern corresponding to the consonant is read by
contacting and stopping a reader provided on the tip
end of the scanner with and on the icon for which a
code val ue corresponding to the consonant is defined
tabletsa trivesalord, pad 4 soratch phd.er whi ch the reader of the
scanner is slid up to the icon for which the code
val ue corresponding to the vowel next to the
consonant is defined as the dot pattern on the surface
4. of PhBDPHIEES UPPL St Wi canner 64 recogni zi ng the
slide,based on a change of. X apd Y goordi nates of the
dot apdt RAtigm Toraned &b rs‘a'("rfP‘PeyOE taoﬁlﬁé’dlmb S ¢fdd ugigg a scanner
correspondi ng .to the vowel to read the, dot pattern,.
condiRlga T3R8 HoffuicR rireBH Taef A iy e ) = BRSe SEdagont
[ C e [
key togi ailﬁa?%&%% ?(?%lgt{a?@dgﬂ?edw {1]12 (fg‘{)(t) ?Etrl:)éar{;' thelréﬁg lgﬁlggrre%}lgg k@}?'input

recogni ze -t tern,

intexiv\brﬂ?;igr&@,ﬁng i ia%hﬁallsﬁ{)tzﬁéing%nitcmeciﬁf?)'ima@ons dlc@s%it%g crlevice,

or a“phrase. 5. The Input processing system

the do? attéth PeBibRARedIGPERRSERIPHAVY 68 IRCEAHE Hahé thedflndi M
1, further conprising: a voice input unit that inputs

voi gf ddtfgateBt b theburfite Qifathatndiud i€ @y lof ippédetttittined dots
that anal yzes the input voice information and converts
obtaired by sypetimposiag andfaprangingorfdreice @itepaint dowseat pedetoneined
~ word candidate constituted by letters or characters
intenyals e Siponditalgntl ovettivel dinputitony,cincepatrefo pfracontmllen or a keyboard
di splay unit that displays the one or nore than one ]
and wpaging Aaforaatiorpdetaihaeme wmiueshdefnet\hepesi omhow theainfarmation
that reads a dot pattern that is formed on a surface
dots gre shifed|from Eaﬁldtuaf)@%q)@h atgpemtersugpurgled tyrfoyr of the reference
..coardinate value and a code value for arbitrarjl,) .
rid BRI goR around e Wriyak €8F rBRint ofhgsdgto Pt fclyfiipeomultiple
. ~ the. word candi dat e, di spl ayed.on t display .unit,; an
infolgn ol REREE thivirai el gL Mg eforg e B o L popipmat
ggngﬁ i.n val L ts the word
Vﬂu%%%%?ga e 6%?#%@5%%%?%89 %d?ﬁgﬂ§g§£93%ﬂ§§ as a deci ded
WOT Ghhen the icon for which the dot pattern is formed on the surface of the medium
is to be scanned using the scanner reading the dot pattern and a word including only a
vowel is input, the dot pattern on the icon is read by contacting a tip end of the scanner
with the icon for which a code value corresponding to the vowel is defined as the dot
pattern,
when a word including a consonant and a vowel is input, the dot pattern
corresponding to the consonant is read by contacting and stopping a reader provided on
the tip end of the scanner with and on the icon for which a code value corresponding to
the consonant is defined as the dot pattern, after which the reader of the scanner is slid

up to the icon for which the code value corresponding to the vowel next to the

consonant is defined as the dot pattern on the surface of the medium, while the scanner
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recognizing the slide based on a change of X and Y coordinates of the dot pattern, and
temporarily stopped on the icon corresponding to the vowel to read the dot pattern, and
the reader provided on the tip end of the scanner is separated from the surface of the
medium so as not to be able to recognize the dot pattern, thereby inputting a single letter

or character, a series of words or a phrase.

5. The input processing system for the information processing device according to
claim 1, further comprising:

a voice input unit that inputs voice information of an operator;

a conversion unit that analyzes the input voice information and converts the
input voice information into one or more than one word candidate constituted by letters
or characters corresponding to the input voice information;

a display unit that displays the one or more than one word candidate obtained
by the conversion;

a scanner that reads a dot pattern that is formed on a surface of a medium and
in which each of or one of a coordinate value and a code value for arbitrarily moving a
cursor is patterned so as to select one of the word candidate displayed on the display
unit; and

a deciding unit that converts the dot pattern read by the scanner into the code

value and inputs the word candidate corresponding to the code value as a decided word.
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