SPECI FI CATI ON PRQIECTED | MAGE AND MOVI NG | MAGE CONTROL SYSTEM AND

| NFORVATI ON PROCESSI NG AND DI SPLAY SYSTEM TECHNI CAL FI ELD The present
invention relates to an i nput processing systemfor an information
processi ng device using dot patterns forned (printed) on a surface of a
medi um such as a paper sheet. BACKGROUND ART Conput ers have been used
in every situation of |ife. Functions and purposes of conputers have had
dramatic i ncrease such as obtaining necessary information by access to WEB
pages on the Internet and purch8BESIHCAIEONcl es in addition to conventi onal
pur poses such as creation of docunments and cal cul ati ons.

Conventionally, it is necessary to perform operation such as input of

Ietters or ﬁEE{ﬁE: S 'ing a keﬁfoard and._a nouse sg as to do_t hese
behavi ors. I GEANPMO YIRS RAAFEERP TR 89 SIFdMaANBns and t akes

long tinme to | ear | I I jhg the keyboard.
It is disadvantag@gﬂgwybgﬂbe@%pki$gﬁqééﬁggﬁggh§§$ﬁg§§f€%£Ie operating
devi ces such as seniors and handi capped persons, in particular, to operate
devices. Furthernore, the problemof "digital divide" occurs that there is

a distiﬁ@kﬁﬂQI}QLEﬂégﬁnation and opportunity between those capabl e of
operating the keyboard and the nouse and mastering conputers and those

i ncapabl e of qpe E?ésk:&qn{r&ﬁﬁh%ﬂt% LERhA pFRERHESRtem for an (hforaRkYk these
probl ens, there have been proposed an I nformation processing device and a
servi ce ppicewill deviS sdigNiG3REbIe feimddPHhicdNen b RhFhdPRf Died@nAsucARBUL er

usi ng code patterns such as a barcode or a QR code (hereinafter,

gener i calpaper'sheetcode”) printed on a surface of a medium Nanely, a
barcode is described on a catalog or a website provided by a trader
concerned. If a user (an operator) reads the barcode using a barcode reader
connected to a conputer, the user can obtain desired information or

pur chas BAPKGRAWNR AREe, for exanple, Patent Document 1). Pat ent
Docunent 1: Japanese Patent Application Laid-Open Publication No. 2005-4574
DI SCLOSURE OFCrrpriars enyefresussdbinTeycgesigativrpl BYe. THEmCHENmdapurposes
However, .it is neces§?ry to secure a predeterm ned region urface of
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c
t he barcodes are or's "dorl ng aes I'C O%urface of the medium

The present | @Xﬁ‘ﬂ&{tigﬂalﬂﬁﬁ iQ %ﬁgesg?ﬂgtt) 'plggfw'n? \é’p%{a’g{)/ip gu&p%vﬁ'gﬁtt Gl 1rrs Qepects

and provi des new I nput “8yste e a paper controller, a

remot e eRihdas g akehOir8Shed nidROS A dIMERDhIAGR, control system and
an i nformati on procesSing and display system in place of hardware devices

such as a keyHedetsr, B réqiies mayicdipticated ophatibdkddcaRablg Ginel toR&Hrh I NY

|l etters, characters or the like to a conputer and perform ng operations

Wi th eabyw na gt latersoor. chivbANTs b6Rg B MyNGaARORLEMEadOar ftesasly ieffieuebl ens,
the present invention adopts the foll ow ng neans. A first aspect of
t he pr esemntersony daving troublecoperaingctesites vugirassedictund fandieapped paitsond, syst em
conprising: a projection board on which a dot pattern obtained by

pat t er nimparéedar, &¢ operagndevides.a Padinemerayithmeprobleor df fidiggal/divide” axdura
predet erm ned code  val ue based on a predetermned algorithmis formed in
advancethat feerp ipjsedistinsiiopoiar inferavitieg andeopparfuaity heswesn thesedapiblamwfi nage

di splay area for projecting a noving inmage or an imge and a contraller
area f oPPUMIE éﬁikﬁab%ﬁg ﬁ%%iq REYE Fgrmaseneorampwiers jad firseiacapAtl§@ior t he

i mge pro'ecteg on hhe igﬁ%e disPIay area; a projection unit for projecting
“the nnv?ﬂ%mpﬁg EMANC ISR S8R9 ast on the i mage display area; a reading
unit that reads_the d0t££ in the controller area; and

f d
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t | . p . i i ih t he dot tt
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value to the projection unit, and t cont S out he novi ng 1 mage
-or the image displayed in the inage display area. A second aspect of
‘the present invention is the projected i mage and novi ng i nage control
system according to claim1, whereinlthe projection board is configured so
that a transparent sheet is bonded onto a surface of a white board via an
adhesion |l ayer, and the dot pattern is formed between the transparent sheet
and the adhesi on | ayer. A third aspect of the present invention is
an information processing and di spl ay system conprising: a projection board




Fig. 60 is a diagramexplaining a nethod of using the paper controllers
shown in Figs. 58 and 59; Fig. 61 is a diagramshow ng a specific
exanpl e di splayed on a display if the paper controllers shown in Figs. 58
and 59 are used; Fig. 62 is a diagram expl aining functions and operations

of the paper controllers shown in Figs. 58 and 59; Fig. 63 is a
di agr am expl ai ni ng functi ons and operations of the paper controllers shown
in Figs. 58 and 59; Fig. 64 is a diagram expl aining functions and

oper at i pasitedf ot Heutageert « artdivah.] eNanalhombatcoddisgdeschBedamd aF8talog or a  Fi g.
65 is a diagram explaining functions and operations of the paper

cont r ol Ivebsitsprowided by Ritgsler &81cemdd.5f a user (an opemgtorp@ailstha bdrcade asing
expl ai ning functions and operations of the paper controllers shown in Figs.
58 and 3darcode readeFicgnngied facwa@tpaﬁheeufﬁraaamqb@m dagtadoinformationger at i ons
of the paper controllers shown in Figs. 58 and 59; Fig. 68 is a

di agr amPESIR 4% AHcls (vei fog ckaple. ke OGHH’Gﬁttl)pat terns are pri nt ed and

showi ng a state in ntroller a s .are dis ng a

proj ect or; Péent Eoijum%‘ga] s'%aafreaﬁdl afq.'}ﬂ:}ﬂ%’:hc%tg’& Fd=Prep g\}ﬁéﬂ

enlargeg § ﬁé?ﬁnal structure of the white board; Fig. 70 is a

di agram 8 % ing a white board on which dot patterns are printed and
showing a state in which icons are displayed using a projector; Fig.

71 is a diagram explaining an acrylic board on which dot patterns are
print ed rage eROMNOFANSIEAYBIAN Which an initial screen of icons is

di spl ayed using a rear projector; Fig. 72 is a longitudina
secti on@h{ogmghqy\gﬁgg@mgnlmqgt BECENOM@N Sstructure of the acrylic
boar d; Fig. 73 is a diagram explaining functions for creating the

paper keyboar Hobver, tSehedtssBe td serlirenepadtbrminbEreich & the stFhed ofthows
i mges di splayed on a display device and Fig. 73(b) shows a state in which

t he | magedian ao ps ito dsglayuhe barcadeshaet there is, therefdrg, a Ténit $o thedivmgyea rmf

expl aining GAM that is one enbodi nent of the present invention;

Fig. 75cpdesathali eqgr hendésphdysid mimtheGanfachaf the nosdéuebadi cverparal withethpr esent

i nventi on; Fig. 76 is _a diagramexplaining an order systemfor a

r est aur kaybosedh i is dise Y@tmeu%ﬁﬁﬁﬁmﬂﬁ@tmmt cofes preespondingiperitiod fetters,

Fig. 77 is a diagramexplaining an order systemfor a restaurant nenu that
i s one EhBRdriTedtd mboke Jiesidehithe h%@ﬂ@ﬁfwe factors dogpesthgtic Rarg 193 thgr am

expl aining a glrect on of a camera included in a scanner and inclination of
t he scaﬁﬂ%ﬁ the me 79 is a diagram (1) for explaining a nethod of

| v f key |
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Fig. 80
ihglina #%#% |recp n an ﬁm?égéﬁgﬂbﬁﬁ égsgg%#%%ﬁ %%y |npu?1&h?errupp
pr Ocessgﬂﬂec‘?éd eGrlli APGHA IS péhtl;o'i'%% &hNhd 581 1?]12%}? rocesm %h@- 8l is

a diagramfor explalning a nethod asurlng an | t|on rection i f

per f or nﬁﬁﬁlag RQstk@Y i Bl%!e!é of B&ﬁWaH@He\HE&Cs%%E 128G 1Qybbata, FdhoRBSL Bbl@RdrbY
i nclining the scanner; is a dlagran1for expl ai ning a net hod

of neasieilg capatileek 1@@&1@@&@ aﬁiamfbrwr Weilike 16 akPHputs ahd Peitb@iing f
performng the key input interrupt processing or the GJ operation by

i ncl i ni agerhtivnssadng’y manipulatidn. 9. 83 is a diagram for explaining a method
of nmeasuring an inclination direction by using an n-th degree equation if
perform ng the key input interrupt processing or the GJ operation by
inclining the scanner ig. 84 is a diagramfor explaining a paper
keyboarhﬁiﬂd\lm@hsﬁé‘w&ﬁ@rmﬁaﬂ-@w&l ues are used as a nouse pad; Fig. 85 is
a diagram for_explainin a white board on which matri x bl ocks are forned,
Fig. 86 is a & svathersp §§k1|§4 the nreseptanyestinpadeits therfoavingmeanssed on the
white board shag in Fi ig. 87 is a . diag showi ng a code
val ue-t o- comér%n tc%?PF‘éPs‘%dHﬁBFR?@“tﬂam“éwals adroigsled dmage E@EHIOHW&‘H@%| te
board shown.in
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the display and creating the paper keyboard; and Fig. 90 is a

di agram for explaining a format of dot patterns generated if printing the

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

OF LETTERS OR NUMERALS Dot pattern 2Key dot 3l nformation dot 4Reference

- grid point dot 5Virtual grid point CPU Central processing unit MM Main

menory USB I/F USB i nterface HDHard di sk device DI SP Display device
(display unit) KBD Keyboard NWI/F Network interface SCN Scanner BEST



| ength 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 %t hereof.
However, a central distance between the | ong and short vectors of
information dots 3 is preferably larger than a dianmeter of each of these
dot s. The nunber 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 w thout

consi denatuedrnsed ontahpredetsinhietd elgappeaiaficmed tihedvame, thietprojeciddd beatied t o
one vector and the information dots 3 are expressed as a plurality of dots,
wher eby hawing dnafsuriaes ¢onntituted Heareinpgeskisplhy #oa faxmojetting & movagenwizea vect or
having eight directions of a concentric circle, the information dot 3

sur r oundédcnbimageearioarcogirplerderes far displayiager e dcopgimageotorsrontalliagdthe 6
information dots in one bl ock can express 2128 informatian. . . .Fig. 6
shows amERBHHNRESS oF f%ﬁilﬁﬁg% RECISSihPRiG BRAggotisplash arepn PEIeiondmin iy by t he

Lo dot SaPE s PaADatE B G (s et 1CRBES PR g e PRBUAE ana.

Fig. 6 . t fii t . Fig. 7

o £ Cs it b Bl B SufiR Todled AT ERNA M oper arew P PaldURH o
T T ana Rlatbuds thO HOY FRAchPOh HRiBon fiufhe BRA i@ SRRRMALICS ofll A AL
arr angi rﬂgad;% yf OFHAR th AV LrBOfhS dcﬁt%téhgr ;]ntz gad)co&ahﬁtes CRAGER: 1 £ cHi2gsRm of

arrangi ng 36 information dots. e dot pattern 1 shown Iin Figs. 2 and
4 shows siphifRedaipthe def pafeia kit detphés { dotisol Ei@ﬁﬂrdé%%}smdﬂfgt@ tige dddrdlgebl OCk.
However, the nunber of information dots 3 arranged in one bl ock is not

| i mtedvalmeld thelicodanalbe ty @id prafdciios hangett tHapcottxadsphgut af drrdbvigegt o t he
magni t ude of an anount of necessary information or the resolution of the
caner a, image ¢r2k8jmage dispiayadan tlboinmg8 dmplayaaresanged i n one bl ock as shown in
Fig. 7(a), nine (3x3) information dots 3 are arranged in one block as shown
in Fig. 7(b), Alsecessk4ypdchpbdtheapicsmt dorentign ds cheaprogvigsdinagecnd bhvicE as
shown in Fig. 7(¢c), and 36 information dots 3 are arranged in _one block as
shown | AMPEEGComOd system accorgdingdto dipimol gvhgreinethp Periestionyboprdisscoafigwicdg t he

rel ation :éﬁim)ng dot patterns, cod& val ues, and_identifiers, Each dot

pat t er n 3¢ 413} 4yBEnsparentsheet snkended atp pyuraes of devitedparheiayadissionos ¢ he

bl ocks is divi,ded into, G .0 to -30 regions. Fig. .9 sho a dot. code
Cormt Sebiind B et g Bologmed betveen e gringparstissd agh trenadtizsiof "
whi ch tﬂ%@QOt pattern is constituted only by code val ues, and the code
val ues corresponding to the dots on the dot pattern in the regi ons shown in

9 B are 1 oW hka ke B FOp RelAvaliBAATR Infbhntardh HAClike biq gt ered 1n

OWs an I nstance 1n di nat es

as wel | sagerfy Qgﬁg)y%iongg% Fbfechio Béérﬁrcﬁpwhl\é%”% e pégghnt'fggtéi?l?ed (%9 ?%rﬁfn@at es, Y

- coordi nat es, val'ues are registered in o Cl15;7 and C16

to C27, eASOE6E bM€loY a predeterntifled BbSrdWaYe vhlleahg LpRAdABREd blE vilvend Y
coordinates as well as the code val ues can be registered in the dot

pat t er nbased on a predétbgiiaed glgofithth isTohedMoivaiideg a fpedjd@ioni ubitvhatoitoeerr di nat e
i ndexes as well as the X and Y coordinates are regi stered. The coordi nate
i ndex i snacanemape sigrefieng aphkgse smattrio€r moglaheoh ithepnjectibe boapk rand Kkt
serving as the nmediumis registered and where an identifier or a page
nunber puyedttiemtiinhgé oy at mevimgdinage ifors displafyorg avipiagramh hersamding tothedi nat es
are registered can be registered as the dot pattern. ~_As can be seen,
fl exi bl &ondmaae. she pipghen gg@g insgelledhin agtaragradeavicen o ressking eiihthat wadhthepr esent
inventign such as the format of registering only the code val ues, the
format 66t padigistosmed dn pdanse g ayagion of Hisdcpmimagenigiovted Buyrthe prjedios t he
format of. regjstering the X and Y cpordi nates as_ wel| as the cqordinate

y ndexes’%‘mglﬁ‘gic F‘i%’t“itTBE ugit thek a ?t’zteértﬁ‘é deRipagern read bypthe; ’E,eaﬁ%ii“grﬂi’i“pltgatof dot
patterns_ accordi to GR.LD2 will .next he descriped.with reference,to Figs.
Do o 180 RS Bl bR ) pora iR uAlta,oF dnifdioy il SEnERHE HGHIY er ence
met hod. [ ' id.lines 1.t 7_an | . £.0.x%5) are
vi rtual P?/ttesr%?t %‘@Eha{p:?t\éﬂset* Iger E’lﬂo ea&nl i%r?tng F\l/ea?t(s)mlgg CBG(‘(%RCP a%d{df)lr1 gcsg?%u s.gl%n?f1
Crosspoints between the grid lines are referred to as grid points. In the
enbodi ment, four blocks (four grids), each of which is a mninmm bl ock (one
grid) surrounded by the four grid points are arranged, are arranged in each
of X and Y directions, that is, 4x4=16 bl ocks (16 grids) are arranged in X
and Y directions and one information block is constituted by the 16 bl ocks
(16 grids). The definition that the information block is constituted by a
unit of 16 blocks is only one exanple, and it goes w thout saying that one




The instance of obtaining the information bits fromthe information dots
and obtaining the true values while referring to the security table has
been described. Conversely, if dot patterns are generated fromtrue val ues,
an n-th bit value [n] can be cal cul ated 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]
can be calculated by the foll ow ng equations. [1]=1-0=1 [2]=0-0=0

[31=1-1=0 The first bit [1] to the third bit [3] are expressed by the
f ol | ow ngrrdsfohdingne theaguadinaasalue esfiecbdyedlie. [ 1] =(5)-(1) [2]=(6)-(2)

[3] =M (3) If initial values of (1)=1, (2)=1, and (3)=0 are given, the
dots (5) to (A fouh fmpectadicie girestnh snvicatibows the( fpictelHidbge lanl=@oving
(6)=(2)+[ 2] =1+0=1 (7)=(3)+[3]=0+0=0 Al though not described, values of
t he dot 4megy comrqliptenapr B nfirmation edocshying and display tistemd eecordiag the
arranged_bhased on the val ues, respectively. It is to be noted that
the ini tam {Qr devhrein Heswyhics qfl'jaetmm(eet)onab‘éararqyi vhighythe feog datterdnBer s (0

1). ly, b i t he, val ft i nformti it 1] t
o e DB B A B R S B R T B Bk (L5 o
7 d. ) j ti id ol b | qul ated. Li ise, b
() 20 SR80SR SER S e B DR R 08 O R apbion o5,
dot 5 . I f the dot 8) t 10 b | cul at ed.
ot Ot e iyl s of the fot s (8) o (10) can be caleulaied,

those val ues, A fifh Y&@letst 1 gﬁe@&t Wéﬁ%i&& f9tht gﬁoﬁicfﬁ%dsﬁr?a%g?ﬁ? g%[v?% iﬂ%?g' added

Furthernore, if the values of the intornmati
to t hoseoNablugstent Heth¥ dhfefatdin %ﬁ@es@ﬁfgsanﬁ](ﬁépl&ﬁsy(sieﬂ abRJiRg 16 sl At ed.

The val ues of the dots (4) and (11) can be cal'cul ated by subtracting the

i nf or matwlereibilic doi Bhitdrh omthidprofeation bairdds sxstifuBdd ANGf ackehtérthl hBginp@hor mat i on
bit [14] to the dot (8), respectively. In this way, according to the

enbodi marftared hibsabingndereetdristé, dat sn anfraredraud filtet e pyovidedeatdieastdedabased on
the arrangenent of dots on a grid line y(n-1) and the decisions are

sequent paljbstionametesidaisurfahe pbthy pdaeétdindwatde arrangenent of the entire
information dots. (Paper keyboard) . - Figs. 15 to 17 are diagrans

expl ai ni ng a pap&th r@gsoaf theapresentcinpentioreist thefpreiseted rimagatand nmereEon.

Fig. 15.is an ex Ianatoréldi gram showi ng the paﬁgr keyboar d_ perform ng
vari ous lmﬁ%ﬁﬁ%g@ﬁm fh %@gﬁamﬁwmwws apd display systemascedinglo@8Ysi ng t he
scanner (S to a he,dot pattern rinted on.one surfac f t.he paper
keyboar 8£§ %FW@S gg’ g W%‘GWHH@GI‘?PE EﬁF%?‘@'ﬁ'@fi Opﬁge H’é’é‘?cﬁﬁ?.%oq{ﬁil§ Sﬁfg‘}f@rmkeyboar d
has a b formwth one lor si,de closed. A.design.of .a k oard.(keytop)
e ori noafrpf it 8 Sl FUE pil BE55Re AuBE nf el pr @GRS S oo
In Fig. yhfix ﬁlo@ké‘&%lf’o ecpgn gq%.cﬁo"ﬁ%%ﬁraﬁa'igagﬁalr&%e%ﬁ]gv@'agﬁ A ih&hfed keyt op
of the personal conputer and in iC apanese syl l'abary characters

(hi ragapagix erocﬁld@%ﬁ@%tdh ¢ ih@hd &oidinGteSajue, @ 10 hiragana™, "i in

hi ragana”, "A", and "B") or words consisting of a plurality of letters or

characters (eaAQseventBPibtct 3fehe pfesent iAV&tRhIiS tﬂ?@pﬁﬁeo%c?ﬂﬁ%%dand movingCode
val ues of interrupt keys corresponding to the respective letters or

char act ghaee( bdntioh 8ysteat @y liaformaBee phﬂﬁks@ﬁ%}ﬁﬁu dopRy Sistedi abdordingriact er)
are registered as dot patterns in each of the rectangul ar i mage regions.
The codelaiml6ueseein thhdcaniirepe ipdrrd@yd taseabsier tie el orgldalivy dfinafide val ues
defined for the letters or characters on a keytop of an actual hardware
keyboar tlocks sipé contya lower an imageNamebpondifg tbitke xonmmege 1S} of @ adserathe dot
pattern of the rectangular inmage region in which the al phabetical letter

"A" is perresperding Hetheaehn imdgads tistrueted briceusingthe keadingwait tot vedd Wiredota key

"A" on the hardware keyboard is depressed is input to the personal conputer
(i nf or nBatfesm opth§dedssimigedevi ce). As a function that the hardware keyboard
does not include, words such as greetings, e.g., "NICE TO MEET YQU', "LONG
TIME NO SEE", and "THANK YOU' are printed as rectangul ar inmage regions and
code va ri ter strings corresponding to the words are
printedtggEGEﬁhgggggﬁﬂéggﬁﬁﬁﬂe respective regions. Wile the character
strings may Ln .the doti.patterns. of th qQde val ues . al.located to
The Koyt op ast IRy It Sufei AT bio foicsnan o GoRrt st Eor mi ned
digits may be printed as a dot pattern and correspondi ng character input
information may be held, in advance, in an index table to be described

| ater wwth reference to Fig. 24. 4 In Fig. 16, rectangul ar inmage
regions in which such words as "VI EWWEBSI TE" and "SEND E-MAIL" are printed
are printed. A code value of a startup command of a browser programis

printed in the forner case whereas a code value of a startup conmmand of a
mai l er programis printed in the latter case. In Fig. 16, the




i=1 In the equation, n=2m (where n indicates the nunber of neasuring

poi nts). In the enbodi nent, the eight neasuring points are set and,
therefore, n=8. Accordingly, by conbining four sinusoidal function
formulas, Fourier series al to a4 and f31 to 134 are cal cul ated. 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
formul a and equations, the angle 0 at which the BL(i) is the m ninum val ue
cor r espanaistet gonttrdled an krsfecteds irtagen and dnohieg dimapet carrol 88seagysesl apposite
is the direction in which the scanner is inclined. Fig. 83 shows a
met hod dRfompatian pragessing rud [dispkayi @istedi, riscplaem ob hagiwtave dgviges sudhhasdegr ee
equati on. A graph of Fig. 83 shows an n-th degree function. If the
n-th deg‘%'éo%r?cmpws sabled @y the ke enppribls of erputtiy etterss charpstarsiel s likeom t he
anal ysis,[ center, is expressed as foll O\ﬁls. BL(1 )':ﬁ | (0-131).a2(0-132)-

... aj (019 3cymPYigEAR PLiprRIngoperation on the SAMPRSHIth gagy QPergiiph. sj nce t he
nunber of measuring points is eight in the enbodinent, it is necessary to
obt ai n ei ght solutions. One equation includes two unknowns of aj and 13j,

so t hat ﬁﬁg@ﬁ ﬁ'@%%ﬁl obtain al to a4 and 131 to 134.
By doi néglggl,i: the a%l‘;qlg)l\gbgt IC dﬁie BL(i) is the mninmumvalue is

obt ai ned. The A -0 : It he
di rection 180-F égyfgeﬁglggl%glﬁgtégalﬁgﬁéﬁlg%d% ?%%%lﬁgﬁﬂ%gﬁ%%pg%%gﬁ@eﬁgg% he

di recti @Bmiptitehi ch the scanner is inclined. Wth the neasurenent

nmet hods shown in Figs. 82 and 83, the inclination of the scanner with
respect to a pigintis b Bﬁnlm{atéﬂyelidg%’lh@ﬁowjvﬁ%&&ﬁ)t9&%&@%&&&&@%%9-I;TherefOre,
by conbining the nmethod with the neasurenent nmethod shown in Figs. 79 to
80, the speci Fig 3ainghenddrgsdhdiaprabd shsdag aarexidplensf infiethatiam dbg orethsur ed.
Furthernore, as described with reference to Fig. 78, if the dot patterns on
t he sur fdatpatefn adeerdvegifouthe &§RIDrkad usi ng the scanner, the inclination of
the scanner with respect to the surface of the mediumis recognized by the
di f f erence i nFig ¢ris ansdrknaioey dingraneshowine aphegesent pf the infesmggemdess. 1t is
t her eby posg_i ble to perform GU operation on the screen according to the

i ncl i naftol lﬂglt‘éﬂlei%ﬁﬂ%i; the scanner with respect to the surface of the

Fecogn zes ¢ hEIS FgREVaODEEERBAIcIRa LGS DIRTRaHoL A By HE oAy ant

T e e
hand 1 the FEE BRGNS b ekffoRiih Wi B iOEIRN A and e g BeangfLIL oL ¢
e ooy AARERALS dot e SSPLIAH inRRORFAPLAR NI IO RIADM Rt T N€,

the |igbig a4 sB6wE enapiwb ABtsPIrs ¥BInHA, FIFRGR) BEREHER RuCRANSR drfink@i, War d or

backward direction with respect to the imaging center, the central

pr ocesshitPFiguBich skteiLthal fiesddthate draggaper ation for repeatedly pushing the
scanner forward or backward (grid punp operation) is performed. Foll ow ng
such a scanneFigopehavs andifidationpeltat donphieahacsrdify MR8 GRID B vhur&ar

di spl ayed on the display screen or screen scrolling may be perforned.

Speci f i Figexdaplses swhemhtéc Gidgrapesfasirapsn®nixt hfoseatmandotac Figle/(bpis e
operations such as screen scrolling, cursor novenent, designation of an
~icon ors¢heanyc dingrive of errareging dinegn fomahation dots pigatich is a sehrematieldéagramon, and
operation for pointing out an input position of a letter, a character or

t he |i kef aging 12 sHermatiaardots, and Fig.[F(dkis aghemato diageangofgrranging3pl ai ni ng
a paper. (%ontr_ol | er as one enbodi nent of the present invention. As
shown i HigEmptiongotss omrands for instructions to a browser prop-am (e.g.,
Internet Explorer.(trade nane)..of M crosoft Corporatjon) for_accessing the
I nternet are lgﬂgi ﬁl‘é"&“ S’Wq%“ag?f?%dé%%a@fsm’wglgp%ﬁé’ﬁe Qtjdﬁ’lt%?ccf’gdd?ggb €of the
medi ur’r)GRi §., oOn the surface of a paper nediumor the like as icon

regi ons. Rg dhown in Fig. 18, icon regions nmeaning an "USER ( OPERATOR)

REQ STRATI ON' g4, ngt: | i; UGK ) f ring web
browsi ng, a %g{)?}‘m‘lﬂg"?n tdrlg tﬁloér%%phagﬁn ﬁs@?ﬁ%ﬁ%‘!\OtE‘éﬁg@gg&(ﬁﬁg of a
regi stration/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 limmks to the registration/edit panel are
printed on the paper controller. Dot patterns neaning instruction codes are
printed in the icon regions, respectively. For exanple, in a "UP A(upward
triangle)” region in a scroll icon region of the web browsing, an interrupt
code for nmoving up a screen displayed by the browser programis registered.




When the user touches one of the icons (functional regions) by the scanner,
the position of the cursor in the input node is noved in a direction of
the cursor by one letter or character. If the scanner is depressed for |ong
time equal to or |longer than two seconds, the position of the cursor is
nmoved continuously to the direction. If a pulldown nenu is displayed, an
active icon anong displayed itens is noved up or down by touching the icon
(functional region) (13) or (14), respectively. (15) D SPLAY MEMORY

By cl i ckipag eobotineenit obthe peesentsibvaftionange- sel ect ed and copied or cut texts
is displayed fromabove in new order. By touching the icon (functional
region) (11) dug.(102y an pxanateryviagrare shewmgslot pastases angowlingitovwRID2;
respectively. As long as the active itemis not deleted (6), all the texts
are stored. (fé§ ENgErliagram showing,s redafaon befyyeert dets @nd griddimep acopsdisd to a
predeterninqg ﬁg;ition and an instruction is present at that position, the
instrucﬁ?gﬁ"g ecuted by touching the icon (functional region).

Kana- kanji conversion qor the |ike can be. decided. .This. i.can nct i onal
region) is eq%éﬁ' lsf%ﬁ‘@ﬁaé‘h 4 TRAE" St &i?‘h%fg}’ E&ﬁ‘@ﬁ‘tﬁ? ot 18 gl“ﬁg‘i:l!ré’gl 436(a) to
36(d) angd: ki gs. .show an operation for scrolling a web page
accordiEgmﬁggﬁﬁgéﬁgﬁ%ﬁ%efﬁ%&@%%er program by a scanner operation using such
a nouse pad : I ( i i . A = g j: nouse
“pad and Fig. gl'byffgaaégr%%§?§g%ll5%2Py§?é%ﬁ%wgﬁﬁ%ﬁﬁﬁggg- %@%@?é%a

nouse. diﬁeren(ﬂu&%@{n%bwggmg;e provided in the nouse pad so that the
operator who grasps the scanner can sensuously recogni zes difference of

regions througip. 1498 Sdiager showing a réftioh @icRVaforiBNoDBitd) AlseQity tablul ar
grooves as shown in Fig. 38 but also radial grooves as shown in Fig. 39.

(O her papéneseloes addoading fai the GRIDZhows that a new keyboard is proposed by
providing this input reading unit. On the keyboard, inmages of
respective ke¥ipps iaras explantpey diagran fshowingke sthmsdli usinga gapat Kesboard DOUBLE" ,
"Y", "CONVERT", and "ENTER'. The inmages of the respective keytops are

| ocat ed ag¢ordiefie ag epbedimenhef the prescrfdnveansione |inearly arranged. As
the i mages of _t he rﬁspectlve keyt ops, vowels ("A", "I", "U', "E', and "0")
are arranged i HndPdhows fagme pages pi the papeykeybaaedVERT", and "ENTER' and
consonants ("K!, 'S', "T", "N', "M, "Y', "R', and "W) are arranged
outward ther egfg.‘ 17 shows &tngdﬁ'ﬁf%?%eemkﬁm% a code val ue and XY

coordi nates as.shgwn in Fig.. 9(h) registered in the s format are printed
Co be superi nhimad B anvnblauent dagrerf HivEng & bt SSETEE aptuiy 88 P T
XY coor dj j ; i ndependently of icons or may be defined for
t he entgkgagﬁ%?gggm%%n%ﬁ@hﬁggyhﬁi By using this keyboard, letters or
characters cagp; i t he
medi um by t heplségggnsgrg%% %Hd%hgp%gpogglae%?%{l ‘ﬁ%}%@ﬁ%ﬁ%{)ﬂé}“&%ﬁf g?#%ﬁ‘%;ﬁﬁ%neani ng
UVBRELL 6 'the InR@ndt B 88oBaAkks0f the keytop of "K' is read by the scanner. The
scanner (SCN) is subsequently rubbed (slid) on the paper keyboard in order
of "A"->"S"--Fig 80 is &p&iphraeity diipfEn bIRAVIKE MisERS o EdindBe HAFGIdhESHErDY
changes in coordinate values of the dot patterns printed on the nmediumto
be superi nposEif. 2Thesreaiplaatory dagsaa siewing 2 stad efswik thpphp&adoufdlldt om t he

i mge of the keytop of "A'. The central processing unit (CPU of the

per sonal conphige22rie@aodjagramssHoedny erssieon disphayeddin dyndniiptl if aferRomeis | etters
"KASA" and the rel ease operation according to a recognition program and

f eeds therferoedarsigshe pepareantrellery he appl i cati on program (Japanese i nput
program) for the personal conputer or the like. As a result, "KASA" in
kanji is di spFigyéd iae dagamsdovies pscissnt shsplared dinsp mopitgeif eperatian isnput

|l etters are tg be cgnverted iqio a Japanese character, "CONVERT" may be
read byPFiIMeEHsmgthe paper copfiplialer nore, to i nput "TOKKYO' (see Figs. 420)

42(5)), the i f K I b . Th
scanner 15 subBeanan e GrERREpming b bR sed e pbotmytt, WK Thhd ot hor

I | ed f i .of th f | "Q" f h
e Ty R R T gl RO U
letter ?a?é%m&t g&gerc[g@%%gwméﬁamta!mg%lgmlsmme central processing unit

(CPU o per sonal uter recogni conversi on command" by input of
Roman | etters "TOK(DOUBLE) YO" and the rel ease operation or subsequent
readi ng of "CONVERT" according to the recognition program and feeds the
conversion command to the applicatiore program (Japanese i nput program for
the personal conputer or the like. As a result, "TOKYO' in kanji neaning
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
rules are not limted to the list shown therein. Fig. 43 shows a purpose of




In the enbodi nent, an icon inage is arranged to spread over one or a
plurality of matrix blocks. By causing the reading unit to read a dot
pattern of the icon imge, an inage corresponding to the icon inmage is
characteristically controlled or a programfor the inmage corresponding to
the icon image is characteristically started. Fig. 86 shows the
relati on between code val ues and XY coordi nate val ues of dot patterns in
each matrix on the white board. Fig. 86(a) is a table show ng val ues
defined in 32Hg.t2% kmaotngemt expldding fanvther crobodipant eff mpapeAsostnaion and Fi g.
86(a), Co to C7 signify Y coordinates, C8 to C15 signify X coordi nates, Cl6
to C29 Shewingthe paner peitraller inghulingrgridebadks; si gnify parities. These
nuneric val ues_are arranged in_grid regions_ shown in Fig. 86 b?, and Fig.
86(c) shows s%é%izlﬁi 1€ adgheigat explfging another pmgodigyens gb fpaper, olter for

val ue-tQ-c nd correspondence table provided in the hard di sk device (HD)
of the g@?gggiﬁ’conputer. If the dot code corresponding to the dot pattern
read by the s r.is, for. ex le, 11 or 12 ay.of video,Ls stopped. If
the dot code ??Q%gfs%ﬁ%m%?%§m qq@?ﬁ88&P§mﬁgﬂ§@88hm%hownﬁ? §?2§8 to 90 are
di agranms expl gt i o' ti ] whi ch
icons on a des '§§q%%@g@ﬂgggg&ggﬁ%gé3ﬁ%§ﬂ¥§Q¥ﬂ%%ﬁ&mgﬁﬁh%ﬁﬁﬁ?gﬁégﬂﬁg deskt op

screen. js separatdd¥réeheePROThAMRSL . @ program of outputting the paper keyboard
on which icons as wel |l as dot patterns are printed on a paper space as a

print medi um iFse. eRa 8fdgidm shGwiHE HbMRr SHILBEIMNT of aPhdpee dolYoleRngssi on of
a "PRINT SCREEN' button (prt sc) on the keyboard (KBD) "or the |ike.

Fig. 88chwmgalspipee cargsiled pn S @erothisibioftaBed dyts GeH Siphixd dfine)l.asOn t he
desktop screen, icon inmages of a word processor, the Internet, and a

spr eadsdetpat@nes; a START button, for exanple, are displ ayed. If the
desktop screen is captured, the hard di sk device (HD) of the personal

conput er r eco§ig. A8sisgadiagiapo shdvgingiampthay ethbatlinwinit off appepiet comtralier tand deskt op
screen and cal cul ates a coordinate value of the position at which each icon
i s di sprhgrEag thepanss pentesliek on shicheprotpyionsaefagised dotxaracprovidicd as #sllen t he
deskt op ,correspond to those on a print sheet and generates dot patterns
correspgﬂHWW§“§b the icons. The dot pattern includes dot patterns

i gnifyi di,nat I .th d d I i gnif
sLontyine copLdinatcoualues SLle Senesn and code delues sanying
e O MRS LR AR R0 AL 1R O55RIG oy SURETLERERH0 LD

oo BT NSAES ol B GRS BRSSP TN TR PRI GIER 7
correspgﬂﬂgﬁﬁgﬁpgaygﬁﬁmggggmﬁg}ues and start prograns. |If the dot patterns

are generated by the above-stated processing, a table in which code val ues

of dot patterpg, 306 fBferde aihﬁ%QﬂJéﬂat{o% SIHRE hiRer REQATEy Wisedl: thee
respective ico%% signifgr(ic%%s' uncti ons) isb§$éatg%{in ¥he ﬁg%d di sk
devi ce §ddoher tb@perig Mhetsin Fig, 32@Pis PéibRegUihRgRART %ﬁhdt 1R RAnd ¢
indicating a word processor Is generated and a code value 0001 is assigned
to the 82(b) pat diegram explabing aigridvdrimgHefthe code val ue 0001 corresponds to a
startup program Warpro.exe is created. The sane thing is true for icons

i ndi cati ng t hEigl fBemsnat eapknsthsy dimgesn sthestng Bystateealt using suaivuse tpabl e, a
spreadsheet programis started if the user clicks on, for exanple, a

pi ct ur eaesprding fapherbodimentriihe picsgiiidavettioown in Fig. 88(b) using the
scanner . .FiLg. 90 is a diagram showi ng the format of the above-stated
dot patterns. Fig Atds 2 dagras pplaigmgthe mewse pads eherpin pachsoffiign B34@ anat

describ ve, it. will not be described herein. In this way, by

printi n§4(§£§‘wgvso%mf%ﬂrdag%@@ﬁ3 a6 gash ghi'ige WA Ehd BAED) shews 2 Eestengalisas | y
design%&%d. %yen if the icons on the desktop are invisible on the screen
because, P%?pé&anple, already starting a plurality of prograns, the user

can easily b . eaeh program.by clicking on t i con i mage on the

il nted papert Ees bar omR e Y o rralic SFrille vhba R ARs A U1 v

. The present igyengi | i I L ation
processi ng dg@%&ggéﬁgﬁ S a%%ggggwgﬁ‘%%h%ggg%ﬁﬁgﬁ § e%%%}%%oggﬂgtﬁgsic
player. CLAIMS 1. A projected inmage and noving i mage control system
conpri si ng: a projection board on which a dot pattern obtai ned by
patterning each of or one of a predetierm ned coordi nate val ue and a
predeterm ned code val ue based on a predetermned algorithmis formed in
advance; the projection board having one surface constituted by an
i mge display area for projecting a noving inmage or an inmge and a
controller area for displaying an icon inmage for controlling the noving
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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
character is input using the paper keyboard shown in Fig. 40;

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

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

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

Fig. 45 is a diagram explaining operation for transmitting an infrared signal to
a television using a remote controller structured to be able to mount a scanner on a
éradle;

Fig. 46 is a diagram explaining operation for transmitting an infrared signal to
a settop box using a remote controller structured to be able to mount a scanner on a
cradle;

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

Fig. 48 is a diagram explaining a paper controller including a function of a

remote controller for a television and a function of conirolling a settop box;
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Fig. 49 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

Fig. 50 is a diagram explaining functions and operations of the paper
controllers shown in Figs. 47 and 48;

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

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

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

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

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

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

Fig. 57 is a diagram explaining a paper controller for providing various
services in a hotel;

Fig. 58 is a diagram explaining a paper controller for controlling a music or
moving image player;

Fig. 59 is a diagram explaining a paper controller for controlling a2 music or
moving image player;

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

Fig. 61 is a diagram showing a specific example displayed on a display if the
paper controllers shown in Figs. 58 and 59 are used;

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

G X
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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
controllers shown in Figs. 58 and 59;

Fig. 68 is a diagram explaining a white board on which dot patterns are printed
and showing a state in which a controller and images are displayed using a projector;

Fig. 69 is a longitudinal sectional view showing an enlarged sectional structure
of the white board;

Fig. 70 is a diagram explaining a white board on which dot patterns are printed
and showing a state in which icons are displayed using a projector;

Fig. 71 is a diagram explaining an acrylic board on which dot patterns are
printed and showing a state in which an initial screen of icons is displayed using a rear
projector;

Fig. 72 is a longitudinal sectional view showing an enlarged sectional structure
of the acrylic board;

Fig. 73 is a diagram explaining functions for creating the paper keyboard by a
user himself or herself, wherein Fig. 73(a) shows images displayed on a display device
and Fig. 73(b) shows a state in which the images are printed out to a sheet;

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

invention;
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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
by inclining the scanner;

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

Fig. 81 1s a diagram for explaining a method of measuring an inclination
direction if performing the key input interrupt processing or the GUI operation by
inclining the scanner;

Fig. 82 1s a diagram for explaining a method of measuring an inclination
direction by using a Fourier function if performing the key input interrupt processing or
the GUI operation by inclining the scanner;

Fig. 83 is a diagram for explaining a method of measuring an inclination
direction by using an n-th degree equation if performing the key input interrupt
processing or the GUI 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;

11
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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;

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

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

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

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

EXPLANATIONS OF LETTERS OR NUMERALS

1 Dot pattern

2 Key dot

3 Information dot

4 Reference grid point dot
5 Virtual grid point

CPU  Central processing unit

MM  Main memory

USB I/F USB interface

HD Hard disk device

DISP  Display device (display unit)
KBD Keyboard

NW VF Network interface

SCN  Scanner

12
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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
drawings, the scanner (SCN) includes an infrared irradiation unit (LED), a filter cutting
off predetermined wavelength components of a reflected light of an infrared light, and
an imaging device (CCD or CMOS) imaging the reflected light. The scanner (SCN) is
designed to be able to image the reflected light from a paper keyboard or a paper
controller and to process dot patterns printed on a surface of a medium as image data.

A right click button and a left click button are provided on a side surface of the
scanner (SCN). The right and left click buttons can realize a right click-on function
and a left click-on function of a mouse, respectively. While Fig. 1 shows that the right
click button is arranged in an upper position and the left click button is arranged in a
lower position with a reader portion laid down, arrangement of the buttons is not limited
to that shown in Fig. 1.

Although not shown, not only the display device (DISP) but also a printer, a
loudspeaker and the like may be connected as output devices.

The bus (BUS) is connected to a general-purpose network (NW) such as the
Internet via a network interface (NW I/F), whereby electronic map data, leter or
character information, image information, voice information, moving image information,

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

13
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‘Data such as application programs, e.g., a dot pattern analysis program used in
an embodiment of the present invention, the electronic map data, the letter or character
information, the image information, the voice information, the moving image
information, and various tables as well as an operating system (OS) are registered in the
hard disk (HD).

If the central processing unit (CPU) receives an input signal obtained by
reading data on an imaged dot pattern on the surface of the medium from the scanner
(SCN) and converting 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
moving image information, the program or the like corresponding to the input signal
from the hard disk (HD) and causes the read data to be output from the output device
such as the display device (DSP) or a loudspeaker, etc. which is not shown.

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

Although not shown in detail, the scanner (SCN) includes the infrared
irradiation means (red LED), an IR filter, and an optical imaging deice such as a CMOS
sensor or a CCD sensor, and functions to image the reflected light of the irradiated light
irradiated on the surface of the mediurn. Dot patterns on the surface of the medium are
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 light absorbing characteristics, only dot parts
are imaged in black in the image picked up by the optical imaging device.

As can be seen, since only the dot patterns are printed in carbon ink, the dot
patterns can be printed to be superimposed on an ordinary print without visually
influencing the images and letters or characters printed in the other carbon ink.

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

14
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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
values to be output from the display device (DISP) or the loudspeaker which is not
shown.
<Description of dot patterns GRID1>

The dot patterns used in the present invention will next be described with
reference to Figs. 2to 7.

Fig. 2 is an explanatory view showing GRID1 that is one example of the dot
patterns according to the present invention,

In these drawings, horizontal and vertical grid lines are given for the
convenience of description and are not present on an actual printed surface. It is
preferable that key dots 2, information dots 3, reference grid point dots 4 and the like
constituting the dot patterns 1 are printed with carbon ink having infrared absorbing
characteristics if the scanner serving as the imaging means includes the infrared
irradiation means.

Fig. 3 is an enlarged view showing an example in which the information dots
on the dot patterns and data bits defined by the information dots are displayed. Figs.

~ 4(a) and 4(b) are explanatory views showing the information dots arranged to center

around the key dots.
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r pgesent invention includes generating the dot patterns 1, recognizing the dot patterns 1,
and means for outputting information and a program from this dot pattern 1. Namely,
the dot pattern 1 is fetched as image data by a camera, the reference grid point dots 4 are
first extracted, the key dots 2 are next extracted based on the fact that no dots are given
at positions where the reference grid point dots 4 are originally present, and the
information dots 3 are then extracted. The dot pattern 1 is thereby digitized, an
information arca 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
program from this dot pattern 1 are output to an information output device, a personal
computer, a PDA, a portable telephone, or the like.

To generate each dot pattern 1 according to the present invention, very small
dots for recognizing such information as the voice information, that is, the key dots 2,
the information dots 3, and the reference grid point dots 4 are arranged according to a
predetermined rule based on a dot code generation algorithm. As shown in Fig. 2, in a
block of the dot patterns 1 representing information, $x5 reference grid point dots 4 are
arranged with reference to one of the key dots 2 and the information dots 3 are arranged
around central virtual grid points 5 each surrounded by the four reference grid point dots
4. Arbitrary numeric value information is defined in this block. In the example 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 number of blocks of the dot pattern 1 is not
limited to four.

One information and one program corresponding to one of the blocks can be
output or one information and one program corresponding to a plurality of blocks can
be output.

In relation to the reference grid point dots 4, if the camera fetches this dot
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pattern 1 as the image data, a distortion of a lens of the camera, aslant imaging,
expansion or reduction of a sheet, the curved surface of the medium, and a distortion
during printing can be corrected. Specifically, a correction function (Xn, Yn)=f(Xn’,
Yn’) for transforming the four distorted reference grid point dots 4 to an original square
1s 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
accurately recognized. Furthermore, even if the dot pattern 1 is read with the camera
inclined with respect to a surface of the dot pattern 1, the dot pattern 1 can be accurately
recognized.,

As shown in Fig, 2, the key dots 2 are dots obtained by arranging four
reference grid point dots 4 present in four respective comers of each block to be shifted
in a certain direction. The key dots 2 are representative points of the dot pattern 1
corresponding to one block representing the information dots 3. For example, the key
dots 2 are obtained by shifting the reference grid point dots 4 present in four respective
corners of each block of the dot pattern 1 by 0.1 mm upward, If the information dots 3
represent X and Y coordinate values, 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
limited to 0.1 mm and can be changed according to a magnitude of each block of the dot
pattern 1.

The information dots 3 are dots for recognizing various pieces of information.
The information dots 3 are arranged around each key dot 2 serving as a representative
point and arranged at terminal points while the center surrounded by the four reference

grid point dots 4 is set as the virtual grid point 5 and expressed by a vector starting at
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the virtual grid point 5 and terminating at the terminal points. For example, each of
the information dots 3 is surrounded by the reference grid point dots 4. As shown in
Fig. 3(a), the dot away from the virtual grid point 5 by 0.1 mm has a direction and a
length expressed by a vector. Due to this, the dots are arranged in eight directions by
rotating the dot at 45 degrees clockwise, whereby each dot expresses three bits.
Accordingly, one block of the dot pattern 1 can express 3 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
by dividing the block depending on purposes. Maximum 2'® (about 65,000) dot
pattern formats can be realized by combinations of + direction and x direction.

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

A dot diameter of each of the key dots 2, the information dots 3, and the
reference grid point dots 4 is preferably about 0.05 mm in view of acsthetic appearance,
printing accuracy relative to paper quality, a resolution of the camera, and optimum
digitalization.

It is also preferable that a distance between the reference grid point dots 4 is
about 0.5 mm vertically or horizontally in view of an amount of necessary information
relative to an imaging area and erroneous recognition of the various dots 2, 3,and 4. Tt
1s preferable that the key dot 2 is shifted from the information dot 3 by about 20 % of
the grid distance in view of erroneous recognition of the reference grid point dots 4 and

the information dots 3.
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A distance between this information dot 3 and the virtual grid point 5
surrounded by the four reference grid point dots 4 is preferably about 15 % to 30 % of
an interval between the adjacent virtual grid points 5. 1f 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 are arranged clockwise to start at the center of the
block is 0.5 mm, and 3 bitsx16=48 bits are expressed in 2 mmx2 mm.

In each block, sub blocks having independent information contents and free
from influence of the other information contents can be further provided. Fig. 4(b)
shows the sub blocks. The sub blocks [Iy, I, I3, and L], [I5, I, I7, and Ig], [ls, 110, Lis,
and Ij7], and [Lis, T4, Iis, and Ij¢] each constituted by four information dots 3 are
designed so as to load independent data (3 bitsx4=12 bits) to the information dots 3.
By thus providing the sub blocks, error check can be easily conducted for every sub
block.

It is preferable that vector directions (rotational directions) of the information
dots 3 are equally set at intervals of 30 degrees to 90 degrees.

Fig. 5 shows an example in which the information dots 3 and the data defined
by the information dots 3 are displayed in the form of bits and shows another
embodiment.

Furthermore, if two types of vectors, i.e., long and short vectors from the
virtual grid point 5 surrounded by the reference grid point dots 4 are prepared for each
information dot 3 and cight directions are set as each of the two vectors, the information

dot 3 can express four bits. At this time, it is preferable that the long vector has a
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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
'Fhan 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
4 can express 2° information and 16 information dots in one block can express 1%
information.

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

Fig. 7 shows modifications of the dot pattern. Fig. 7(a) is a schematic
diagram of arranging six information dots, Fig. 7(b) is a schematic diagram of arranging
nine information dots, Fig. 7(c) is a schematic diagram of arranging 12 information dots,
and Fig. 7(d) is a schematic diagram of arranging 36 information dots.

The dot pattern 1 shown in Figs. 2 and 4 shows an example of arranging 16
(4x4) information dots 3 in one block. However, the number of information dots 3
arranged in one block is not limited to 16 but can be variously changed. For example,
according to the magnitude of an amount of necessary information or the resolution of
the camera, six (2x3) information dots 3 are arranged in one block as shown in Fig. 7(a),
nine (3x3) information dots 3 are arranged in one block as shown in Fig. 7(b), 12 (3x4)

information dots 3 are arranged in one block as shown in Fig. 7(c), and 36 information
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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 blqcks is divided into Ci.9 to Cs1.3p regions. Fig. 9 shows a dot code format of the
respective regions.

Fig. 9(a) shows an instance in which the dot pattem 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 Cy7, respectively. A parity is registered in Cag to
Cao.

Fig. 9(b) shows an instance in which X and Y coordinates as well as code
values are registered. Namely, in Fig. 8, X coordinates, Y coordinates, and code values
are registered in Cq to Cs, C; to Cis, and Cy6 to Cyy, respectively.

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

Furthermore, Fig. 9(c) shows the format in which coordinate indexes as well as
the X and Y coordinates are registered. The coordinate index is a region where a page
number or the like of the paper sheet serving as the medium is registered and where an
identifier or a page number for identifying the medium itself for which the X and Y
coordinates 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 invention such as the format of registering only the code values, the format
of registering the code values and the X and Y coordinates or the format of registering
the X and Y coordinates as well as the coordinate indexes.
<Description of dot patterns GRID2>

Basic principle of dot patterns according to GRID2 will next be described with

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

As shown in Fig. 10, grid lines (y! 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
1s 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.

Four corner points constituting a rectangular region of this information block
are assumed as corner dots (x1yl, x1y5, x5y, and x5y5) (circled dots in Fig. 10). The
four corner dots are made to coincide with the grid points, respectively.

By discovering the four corner dots coincident with the respective grid points,
the information block can be recognized. Nevertheless, even if the information block
can be recognized, a direction of the information block cannot be recognized only with
the corner dots. If the direction of the information block cannot be recognized, the
following problem occurs, for example. If the same information block is rotated by 90,
-90 or 180 degrees and scanned, information on the information block completely
differs from that on the scanned block even with the same information block.

Accordingly, vector dots (key dots) are arranged at grid points of a rectangular
region inside or adjacent to the rectangular region of the information block. In Fig. 10,
a dot (x0y3) surrounded by a triangle is the key dot (vector dot) and the key dot (vector
dot) is arranged at a first grid point vertical to a midpoint of the grid line constituting a
upper side of the information block. In the same way, the lower key dot of the
information block is arranged at a first grid point (x4y3) vertical to a midpoint of the

grid line constituting a lower side of the information block.
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In the embodiment, an inter-grid distance is set to 0.25 mm. Therefore, one
side of the information block is 0.25 mmx4 grids=1 mm. An area of the information
block is 1 mmx1 mm=1 mm?. 14-bit information can be stored in this range. 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
this shift amount is also an example and is not always set to fall within this range,
generally speaking, if the shift amount is larger than 25 %, the dot pattern tends to
visually appear as a design.

Namely, since the way in which the information dot is shifted from the grid
point vertically (in the y direction) alternates with the way in which the information dot
is shifted from the grid point horizontally (in the x direction), uneven arrangement
distribution of dots is eliminated and the whole dots do not appear like moiré or design.
It 1s, therefore, possible to keep the aesthetic appearance of surface of the print sheet.

By using such principle of arrangement, the information dots are always
arranged alternately on the grid lines in the y direction (see Fig. 11). This follows that
it suffices to discover grid lines alternately arranged in the y direction or the x direction
so as to read the dot patterns, thereby making it advantageously possible to simplify and
accelerate a calculation algorithm for an information processing device during
recognition.

Moreover, if the dot patterns are deformed by the curvature of the surface of
the paper sheet or the like, the grid lines are often not accurately linear. However, the

grid lines are gently curved to be approximate to lines and it is, therefore, relatively easy
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to discover grid lines. In this respect, the algorithm is robust over the deformation of
the surface of the paper sheet and deviation and distortion of the reading optical system.

Fig. 12 explains the meaning of the information dot. In Fig. 12, symbol +
denotes a grid point and symbol e denotes a dot (an information dot). It is assumed
that the information dot arranged in —y direction with respect to the grid point signifies
0 and that the information dot arranged in +y direction signifies 1.

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

In Fig. 13, an information dot denoted by encircled number 1 (hereinafter,
“information dot (1)) is shifted in + direction with respect to a grid point (x2y1) and,
therefore, signifies “1”.  An information dot (2) (denoted by encircled number 2 in Fig.
13) is shifted in +y direction with respect to a grid point (x3y1) and, therefore, signifies
“1”.  An information dot (3) {denoted by encircled number 3 in Fig. 13) is shifted in —x
direction with respect to a grid point (x4yl) and, therefore, signifies “0”. An
information dot (4) (denoted by encircled number 4 in Fig. 13) signifies “0” and an
information dot (5) (denoted by encircled number 5 in Fig. 13) signifies “0”

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

(1)=1

2)=1

(3)=0

(4)=0

(5)=0

(6)=1

(7)=0

(8)=1

(9)=0
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(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
later. Alternatively, the information dots can be output as information bits without
processing them. In another alternative, a true value may be calculated for each of the
information bits by calculating a value in a security table to be described later.

Referring to Fig. 13, an information acquisition method using the difference
method based on the dot patterns according to the embodiment will next be described.

In the description of the embodiment, a parenthesized number means a number
surrounded by a circle (an encircled number) in Fig. 13 and a bracketed number means a
number surrounded by a box in Fig. 13.

In the embodiment, values of 14 bits in the information blocks are expressed by
differences from adjacent information dots, respectively. For exarﬁpie, a first bit is
obtained by calculating the difference between the information dot (1) and the
information dot (5) located to be away from the information dot (1) by +1 grid in x
direction. Namely, [1]=(5)-(1). In this case, the information dot (5) signifies “0” and
the information dot (1) signifies “1”, so that the first bit [1] signifies 0-1, that is, “1”.
Likewise, a second bit [2] is expressed as [2]=(6)-(2) and a third bit [3] is expressed as
[31=(7)-(3).

In the following difference formula, a value is assumed to be an absolute value.
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[1]=(5)-(1)=0-1=1

[21(6)-(2)=1-1=0

[31=(7)-(3)=0-0=0

Next, a fourth bit [4] is obtained by calculating the difference between the
information dot (8) right under the vector dot and the information dot (5). Accordingly,
the fourth bit [4] to a sixth bit [6] arc 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.

[41=(8)-(5)=1-0=1

[5]=(9)-(6)=0-1=1

[6]=(10)-(7)=1-0=1

Furthermore, a seventh bit [7] to a ninth bit [9] are obtained by calculating
differences from the information bits located to be away by one grid in +x direction and
one grid by —y direction, respectively.

By doing so, the seventh bit [7] to the ninth bit [9] can be calculated by the
following equations, respectively.

[71=(12)-(8)=0-1=1

[8]=(13)-(9)=0-0=0

[9]1=(14)-(10)=0-1=1

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
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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
parameters with respect to the read data, respectively.
In this case, a true value T can be calculated by Tn=[n]+Kn (n: 1 to 14, Tn: true
value, {n]: read value, and Kn: key parameter)., The security table storing therein such
key parameters can be registered in a ROM included in the optical reading device.
For example, the following key parameters are set in the security table.
K;=0
Ko=0
K3=1
K4=0
K5=1
Ke=1
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In this case, true values T1 to T14 can be calculated as follows, respectively.

T=[1]+K;=1+0=1

To=[2]+K3=0+0=0

T53={3]+K,;=0+1=1

T=[4]+K4=1+0=1

Ts=[5]+K5=1+1=0

Te=[6]+Ke=1+1=0

T7=[7HKs=1+0=1

Ts=[8]+Kg=0+1=1

To=[9]+Ky=1+1=0

T10=[10]+K¢=0+0=0

Ti=[11]+K;=1+0=1

Ti=[12]+K2=1+0=1

Ta={13]+K3=1+1=0

Tr4=[14]+K,4=0+1=1

Fig. 14 shows the correspondence among the information bits, the security
table, and the true values described above.

The instance of obtaining the information bits from the information dots and
obtaining the true values while referring to the security table has been described.
Conversely, if dot patterns are generated from true values, an n-th bit value [n] can be
calculated by [n]=Tn-Kn.

By way of example, if T1=1, T2=0, and T3=1, the first bit {1] to the third bit
[3] can be calculated by the following equations.

[1]=1-0=1

[2]=0-0=0
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[3]=1-1=0

The first bit [1] to the third bit [3] are expressed by the following difference
equations, respectively.

[1]=(5)-(1)

[2]1=(6)-(2)

[31=(7)-(3)

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

S)=(1)+[1]=1+1=0

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

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

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

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

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

lines can be calculated. Likewise, by adding the values of the information bits [4] to

[6] to the values of the dots (5) to (7), the values of the dots (8) to (10) can be calculated.

Furthermore, by adding the values of the information bits [7] to [9] to those values, the

| values of the dots (12) to (14) can be calculated. Furthermore, if the values of the

information bits [10] to [12] are added to those values, the values of the dots (15) to
(17) can be calculated.

The values of the dots (4) and (11) can be calculated by subtracting the
information bit [13] from the calculated dot (8) and adding the information bit [14] to
the dot (8), respectively.

In this way, according to the embodiment, the arrangement of dots on a grid
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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
major side closed. A design of a keyboard (keytop) is printed on each page surface of
the book.

Specifically, as shown in Fig. 16, a plurality of rectangular image regions
which imitate a keytop of the personal computer and in which Japanese syllabary
characters (hiraganas) or alphabetical letters (e.g., “ain hiragana”, “i in hiragana”, “A”,
and “B”) or words consisting of a plurality of letters or characters (e.g., “SEND” and
“YES”) are printed is provided.

Code values of interrupt keys corresponding to the respective letters or
characters (in the rectangular image region for one letter or character) are registered as
dot patterns in each of the rectangular image regions. The code values of the interrupt
keys are made to coincide with code values defined for the letters or characters on a
keytop of an actual hardware keyboard, respectively.

Namely, if the scanner (SCN) reads the dot pattern of the rectangular image
region in which the alphabetical letter “A” is printed, the code value of the interrupt key
generated when a key “A” on the hardware keyboard is depressed is input to the
personal computer (information processing device).

As a function that the hardware keyboard does not include, words such as
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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

command of a browser program is printed in the former case whereas a code value of a

startup command of a mailer program is printed in the latter case.

In Fig. 16, the keyboard arrangement is in the order of the Japanese syllabary
or in alphabetical order. However, the keyboard arrangement is not limited to the
arrangement shown in Fig. 16 but may be identical to a JIS arrangement keyboard.

In Fig. 16, in the respective rectangular image regions on the paper keyboard,
the above-stated coordinate values as well as the code values are registered as dot
patterns.

If a dot pattern on the surface of the paper keyboard (surface of the medium) is
to be imaged, the code value can be used in place of keyboard input or the coordinate
value can be used in place of mouse or tablet input. As for whether the code value or
the coordinate value is to be used, a rectangular image region in which characters
“CODE/COORDINATE SWITCH” are displayed may be provided on the paper
keyboard, a code value for switching over between the use of the code value and the use
of the coordinate value may be printed as a dot pattern in this region so that the input
can be switched over between the input of the code value and the input of the coordinate

value whenever this rectangular image region is scanned.
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Moreover, the code values printed in the rectangular image regions as dot
patterns can be used as code values having a different meaning from that of the code
values depending on a reading procedure.

For example, if a coordinate value read image is changed such as an instance in
which the dot pattern in the “A” rectangular image region is continuously read within
predetermined time (the scanner is tapped on the “A” rectangular image region), that is,
a tip end of the scanner is repeatedly moved vertically so as to continuously contact
with and separate from the surface of the medium or an instance in which the scanner is
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
state of depressing a Shift Key on the hardware keyboard.

Specifically, if the scanner (SCN) images a lowercase “a”, the code value of the
interrupt key corresponding to the letter “A” is input to the personal computer, and then
the scanner (SCN) is tapped, then the central processing unit (CPU) of the personal
computer detects a change in the image picked up by the scanner based on a program,
converts the interrupt code value corresponding to the lowercase “a” into the interrupt
code value corresponding to the uppercase “A”, and feeds the resultant interrupt code
value to an application program such as a word processor.

Moreover, if the tapping operation is performed, it may be detected that the
tapping operation is performed by reading the dot pattern only the first time and then
detecting only intensities of light recognized by the CMOS sensor of the scanner (SCN).

Besides such a tapping operation, the central processing unit (CPU) of the
personal computer may perform the following operation before feeding the code value
to an application program: if the scanner is stopped on one recténgular image region for
certain time or longer to read the dot pattern, the central processing unit (CPU)
determines that the letter is the uppercase “A”; if the scanner is stopped thereon for the

certain time or less, the central processing unit (CPU) determines that the letter is the
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lowercase “a”; the central processing unit (CPU) feed the code value to an application
program.

Moreover, the input can be switched over between the input of the uppercase
and the input of the lowercase and the code value can be fed to the application program
in such an instance as that in which the coordinate value changes while reading the
same code value on the rectangular image region (the scratch operation of the scanner)
or in which the inclination of the scanner is detected by a change in the distribution of
intensities of light in the range of the picked-up image.

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

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

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

The grid scratch operation means an operation for moving the scanner on the
map so that the scanner rubs the surface of the map a plurality of times. A user (an
operator) performs the grid scratch operation on the icon (the keytop image of the
alphabetical letter “A” in this example) on the surface of the medivm. This operation
enables the letter input to the application program to be switched over between the
interrupt code of the uppercase “A” and that of the lowercase “a”.

Fig. 32 is an explanatory diagram showing a grid grind operation of the scanner
(SCN).

The grid grind operation means an operation for rotating a rear end of the
scanner (an upper end of the scanner in Fig. 32) while the same icon (the keytop image
of the alphabetical letter “A” in this example) on the surface of the medium is imaged.
To perform grid grind in right direction with respect to the surface of the sheet

(clockwise) may be referred to as “grid grind right”, and to perform grid grind in left
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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.

Fig. 78 is a diagram explaining the relation between inclination and angle of
the scanner.

The dot patterns on keytop images are printed to be superimposed in the same
direction as the longitudinal direction of the surface of the sheet. As shown in Fig.
78(a), an angle between the direction of the dot pattern and that of the camera within the
scanner is assumed as .  As shown in Fig. 78(b), an angle between the inclination of |
the scanner and the direction of the camera when the user inclines the scanner is
assumed as B. In this case, an angle y between the direction of the dot pattern and the
inclination of the scanner corresponds to an angle at which the scanner is inclined with
respect to the keytop images. Namely, the angle vy is expressed as follows.

Y=ot

Figs. 79 to 83 are diagrams explaining calculation methods for the light and
shade of the image picked up by the scanner and the inclination direction for the scanner
operations stated above,

As shown in Fig. 78(b), the inclination of the scanner (imaging unit) with
respect to the vertical direction of the surface of the medium (keytop images) can be

recognized by brightness difference in an imaging field of view of the scanner.

34




NA NI

NU NE NO t-: (ZC(Z 1(b (ZC DA DI

DE DO NYA NYI NYU NYE NY gga Itt
Dyl DyU DYE DYO HA

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

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

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

Max(BLO(i)-BL(1i))

If the scanner is inclined, a region in an opposite direction to the inclination
direction is dark. Since the LEDs are also inclined in the direction in which the
scanner is inclined, the distance between the region in the opposite direction to the
inclination direction and the LLEDs is farther from that 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 from the cell having the maximum
difference.

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

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
BL45(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(31), where i = 1 and n (= 48).

Furthermore, the following calculation is made.

oo _BLOG) ~ BLG)

—.,i=Ln=1n(=48)
BLO({i)~ BL45(i)

BLO(i) - BL45(i) is constant. Due to this, when the value of BLO®) - BL(i) is

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

BLO(i) - BL()
BLO(i) - BL45(i)”

i=1n=1n(=48)
is a maximum value. As stated, the region in the opposite direction to the direction in
which the scanner is inclined is the darkest. Due to this, the opposite direction to the
cell 1 in this case corresponds to the direction in which the scanner is inclined.
Furthermore, the angle at which the scanner is inclined is expressed as follows.
BLO(i) ~ BL(i)

0 =45x—D I y g 5 =1, n(=48)
BLO(i) — BL45())

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

expressed as follows.

PR COSWI[ BLO(i) - BL(i) J
2 BLO(®i) — BLA5(i)
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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(8-Bj)}
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 BI{i) at a radius from an analysis center. Namely, the BL(@) is

expressed as follows.
g 1 J-1
BL()=) a; sm(ﬂ @-5;)
=1

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

In the embodiment, the eight measuring points are set and, therefore, n=8.
Accordingly, by combining four sinusoidal function formulas, Fourier series ol to o4
and B1 to P4 are calculated. The brightness BL(i) at the radius from the analysis
center is expressed by the sum of the four sinusoidal functions.

As can be understood from the formula and equations, the angle 8 at which the
BL{(i) is the minimum value corresponds to the darkest position and the direction
180-degree opposite is the direction in which the scanner is inclined.

Fig. 83 shows a method of measuring the inclination direction by solving an
n-th degree equation.

| A graph of Fig. 83 shows an n-th degree function. If the n-th degree function
1s used, the brightness BL(i) at the radius from the analysis center is expressed as

follows.
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BL(1)=01(0-B1)-a2(6-p2)--0j(0-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 oj and fj, so that four equations are solved to obtain ol to a4 and B1 to
B4.

By doing so, the angle 6 at which the BL(i) is the minimum value is obtained.
The position at the angle © is the darkest position and the direction 180-degree opposite
to the direction of the angle 0 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.
Therefore, by combining the method with the measurement method shown in Figs. 79 to
80, the specific angle at which the scanner is inclined can be measured.

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

As shown in Fig. 78, if the central processing unit (CPU) recognizes the light
and shade of the image picked up by the scanner and the light and shade regions move
to an opposite side to the imaging center, the central processing unit (CPU) can
determine that the scanner is inclined with respect to the surface of the medium,

On the other hand, if the light and shade of the picked-up image change to
rotate about the imaging center, the central processing unit (CPU) determines that the
scanner operates the grid grind operation (see Fig. 32).

Further, if the light and shade of the picked-up image repeatedly change in

forward or backward direction with respect to the imaging center, the central processing
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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
the present invention.

As shown in Fig. 18, commands for instructions to a browser program (e.g.,
Internet Explorer (trade name) of Microsoft Corporation) for accessing the Internet are
printed on a surface of the paper controller (surface of the medium), i.e., on the surface
of a paper medium or the like as icon regions. As shown in Fig. 18, icon regions
meaning an “USER (OPERATOR) REGISTRATION” instruction, an instruction of a
cursor movement during web browsing, a URL copy/link instruction, an instruction for
operation of a registration/edit panel displayed on a display device, an instruction to
open or close the registration/edit panel, and an instruction to delete URL of the
registration/edit panel and links to the registration/edit panel are printed on the paper
controller. Dot patterns meaning instruction codes are printed in the icon regions,
respectively.  For example, in a “UP A(upward triangle)” region in a scroll icon region
of the web browsing, an interrupt code for moving up a screen displayed by the browser
program is registered. In a “DOWN A(downward triangle)” region, an interrupt code
for moving down the screen displayed by the browser program is registered.

Fig. 19 shows the paper controller for registering URLs on the Internet as

bookmarks. Rectangular regions (icon regions) having an alphabetical letier G
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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
sheet is stacked on the print surface. Needless to say, such a protection sheet is not
always essential and the print surface may be exposed.

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

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

As shown in Fig. 24(a), code numbers and commands meant by dot codes are
made to correspond to one another in the local index table. Specifically, contents of
the index table can be classified into a region related to ID (for members) for registering
commands executed when IDs of the dot patterns registered on tags are read (first
region: region denoted by “ID (for members)” in Fig. 24(a)), a region in which each
code number obtained by reading and converting the dot pattern of the paper controller
1s associated with an access destination (second region: region denoted by “paper
controller” in Fig. 24(a)), and a region in which each code number is associated with a
content registration destination (third region: region denoted by “medium” in Fig.

24(a)).
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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. |

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

Further, if the dot pattern read from the paper controller is the code number
00002, it is designated to start a movie player and player software registered in the
personal computer is started.

Moreover, a character string can be directly input from the papér controller
similarly to a physical keyboard. For example, if the code number 00003 is read, then
an alphabetic letter “A” or “B” is input for a specific application and the character code
is fed to the application.

As an example of using the third region, if a dot pattern printed on a mail-order
catalog or the like (medium) is read and the dot pattern is the code number 00100 or

- greater, an access to the URL corresponding to the code number (VIEW WEBSITE),

program execution, and startup (play) of a movie file are performed.
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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
registration program, personal information on the user such as an address, a name, and a
telephone number is input. The user database of the management server is thereby
generated based on the input personal information.

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

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

- also generated in the management server table of the management server.

This management server table is a table for complementing the code numbers
registered in the local index table. If the code number obtained as a result of scanner
‘reading is not present in the local index table, the management server table is accessed.

For example, if the result of the scanner reading indicates a code number 00200
that is not present in the local index table, the central processing unit (CPU) of the
personal computer accesses the management server through the network according to
the program and refers to the management server table.

In the management server table, the code number 00200 defines an access to a

predetermined URL (VIEW WEBSITE), so that the personal computer'executes access
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the personal computer accesses to a distribution server to download streaming data to

the index table.

In this case, the personal computer downioads 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 scrver table.

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

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

As shown in Fig. 27, a plastic plate is further provided on an upper surface of a
paper controller main body, part of which plate protrudes to an exposed suirface
direction and forms a rib-shaped bank guide

Preferably, this bank guide has such a height as to cause the operator grasping
the scanner to find the guide as a small obstacle against slide direction when the
operator slides a tip end (lower end in Fig, 27) of the scanner on the surface of an upper
sheet (moves the tip end of the scanner along' the surface of the sheet). The operator
can continuously slide the tip end of the scanner thereon by moving the scanner to
intentionally climb over the guide.

By providing such bank guides, the operator can place the scanner on the

intended icon region without depending on eyes as long as the operator learns the

positional relation between the bank guides and the icon regions on the paper controller
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LETTER/ CHARACTER ( STRI NG COPY COPY REG STERED CHARACTER STRING  CUT
DELETE RetpsrErrigedingstrpEfhegerpngylar iegigrespramdebrtisiprEpudsaRABYER

STRI NG TART SELECTI ON START SELECTI ON OF CHARACTER STRING. END
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LEFTV\AR[I)eﬂ, andeower nglﬁP 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
constituted as separate plastic guides so that only the cards are made replaceable with
respect to the guides.

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

Particularly in Fig. 30, a dot pattern is printed in an upper part of each of
predetermined rectangular regions of a medium (e.g., a paper sheet or a synthetic resin
plate) and raised dots are provided in a lower part therecof. Further, the rectangular
regions are surrounded by walls (banks). Due to this, even a visually disabled user can
sensuously grasp the scanner’s scanning of different regions by causing the tip end of
the scanner to climb over the banks.

In the embodiment, the regions in which dot patterns are printed and those in
which raised dots are printed are provided separately. However, the present invention
is not limited to this instance. Needless to say, dot patterns and raised dots can be

printed to be superimposed in the same regions.
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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
sheet and in which a transparent protection sheet is stacked on the print surface.
Needless to say, such a protection sheet is not always essential and the print surface may
be exposed.

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

A coordinate value and a code A are printed as a dot pattern in the inner

- circumferential region. A coordinate value and a code B are printed as a dot pattern in
the outer circumferential region. If the mouse pad is used to input coordinates, the
mouse pad can input coordinates using all regions in the circle similarly to a tablet.

Fig. 34(b) shows that image regions in which alphabetical code values are
registered are provided in the outer circumferential region.

| Such a mouse pad is not always circular but may be rectangular as shown in
Figs. 34(c) and 34(d).

Fig. 35 shows that personal computer input instruction regions are arranged in
the annular outer circumferential region. A code value for computer operation is
printed as a dot pattern in cach of the input instruction regions. The mouse pad

includes functions of a mouse pad and those of the paper controller stated above.
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DELETE MAIL END END E- MAI L SOFTWARE 51/85 FIG 55 4 CONTROL
BUTTONFUNCTI ON SELECT WTH TRI ANGLES I N FOUR DI RECTI ONS. DECI DE W TH
"ENTER" "YES"': DECI DE DELETI OV OVERWRI TE "NO': CANCEL DELETI OV OVERWRI TE
NORMAL DI SPLAY: NORMAL SCREEN FULL SCREEN DI SPLAY: TURN TO FULL SCREEN

DI SPLAY MODE SCROLL SCREEN A, YES < ENTER > NO
" LAY ALL SCREEN DI SPLAY VNORMAL DI S SCROLL >< AV
5MOVI E PLAYER/ ANl MATED MESSAGE BUTTON FUNCTI ON  RECORD > PLAY

STOP/ PAUSE 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

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

When the user touches the icon (functional region) by the scanner, then
range-selected text is deleted and stored in the memory. The text cut right now is
listed at the head of the memory list.
4) INSERT

For such an instance as that in which the cursor is not in an input mode, the
user touches the icon (functional region) by the scanner, moves the cursor either using
cursor keys =<« or by the scanner operation within the inner frame, and releases the
scanner, thereby defining an insertion position.
6)] PASTE

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

(6)  DELETE
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NUMERI C KEYPAD )
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.
(8) LINE BREAK
When the user touches the icon (functional region) by the scanner, line
breaking is executed and the position of the cursor in the input mode is moved to a top
of a new line.
(9) CANCEL
When the user touches the icon (functional region) by the scanner, the mode is
cancelled and the personal computer turns into a standby state if the user operates
nothing after clicking on the icon (functional region) (1), (4) or (15).
(10) UNDO
When the user touches the icon (functional region) by the scanner, previously
performed operation is canceled and the state returns to the previous state. The state
can be repeatedly returned.
(11) CURSOR —»
(12) CURSOR «
(13) CURSOR T
(14 CURSORY

When the user touches one of the icons (functional regions) by the scanner, the
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FI G 60 mostiong the sprspryinvthpEnpiReoe issppgsl 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
item is not deleted (6), all the texts are stored.
(16) ENTER

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

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

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

Annular grooves are provided in the mouse pad so that the operator who grasps
the scanner can sensuously recognizes difference of regions through the scanner.

Such grooves may be not only annular grooves as shown in Fig. 38 but also
radial grooves as shown in Fig. 39.
(Other paper controller)

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

unit,
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The XY coordinates may be defined independently of icons or may be defined

for the entire surface of the medium.

By using this keyboard, letters or characters can be input by touch on and
release from the surface of the medium by the scanner (SCN). For example, to input
“KASA (in kanji meaning UMBRELLA)”, the image part of the keytop of “K” is read by
the scanner. The scanner (SCN) is subsequently rubbed (slid) on the paper keyboard in
order of “A”—>“S”—»“A”. Operation among the keytops can be recognized by changes
in coordinate values of the dot patterns printed on the medium to be superimposed.
Thereafter, the scanner is released (pulled up) from the image of the keytop of “A™.
The central processing unit (CPU) of the personal computer recognizes “conversion
command” by input of Roman letters “KASA™ and the release operation according to a
recognition program and feeds the conversion command to the application program
(Japanese input program) for the personal computer or the like. As a result, “KASA”
in kanji is displayed at a cursor position on the display device. If input letters are to be
converted into a Japanese character, “CONVERT” may be read by the scanner.

Furthermore, to input “TOKKYO” (see Figs. 42(1) to 42(5)), the image part of

the keytop of “T” is read by the scanner. The scanner is subsequently slid to
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Fig. 41 shows a list of rules for conversion into the Japanese. However, the
- rules are not limited to the list shown therein.

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

Fig. 43 shows a system assisting in voice input of the Japanese. If the user
(operator) produces a vocal sound through a microphone, the central processing unit
(CPU) of the personal computer analyzes sound information input from the microphone
and displays conversion candidates on the display device. Fig. 43 shows an instance in
which the user (operator) produces a sound “ISHI”. On the display device, conversion
candidates corresponding to the vocal sound “ISHI”, i.e., “1 ISHI (in kanji meaning
INTENTION)”, “2 ISHI (in kawnji meaning STONE)”, “3 ISHI (in kanji meaning
WILL)”, “4 ISHI (in kanji meaning MEDICAL DOCTOR)”, and “5 ISHI (in kanji

- meaning DESIRE OF DECEASED PERSON)” are displayed.

At this time, the user (operator) selects a candidate number from the candidates
displayed on the display device and causes the scanner to scan the icon region of that
number (e.g., “2”) on the paper controller (paper keyboard). Dot patterns of coded
numbers are printed in the icon regions of these numbers, respectively. By operation
of the scanner, the coded number is input to the personal computer. The central

processing unit (CPU) of the personal computer reads a number associated with the
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analyzing a read signal from the scanner and generating an infrared signal, a battery

(BAT), and the like.

Fig. 46 is an explanatory diagram for an instance of making a program
reservation or recording for a settop box for CS broadcasting or Internet broadcasting
using the scanner (SCN} and the cradle shown in Fig, 45.

The scanmer (SCN) may be connected to the cradle not only by wired

‘communication as shown in Figs. 45 and 46 but also by wireless communication.
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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 exccution 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
box. |

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

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

Figs. 58 and 59 show examples of the paper controller (paper keyboard)
confrolling a music or moving image player. While the music or moving image player
will not be described in detail, video and voice can be recorded or played using the
scanner {(SCN) and the paper controller (paper keyboard) for operation of the music or
moving image player. Dot patterns are also input to respective command regions of
the paper controller {paper keyboard). As shown in Fig. 59, the paper controller (paper
keyboard) capable inputting letters or characters may be prepared.

Figs. 60 to 67 show correspondence of the code values of the respective

functional regions (regions or icons in which dot patterns are printed) of the paper
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controller shown in Figs. 58 and 59 to execution commands for music or moving image
players signified by the codes.

Figs. 68 to 70 show an instance of using a white board as the surface of the
medium. Dot patterns are similarly printed on this white board. It is assumed that
dot codes (see Fig. 9) signifying coordinate values are printed on the dot 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
the present invention and connected to this personal computer, the dot pattern at the
position is read by the scanner (SCN) and converted into a coordinate value within the
personal computer. In the hard disk device within the personal computer, the index
table (see Fig. 24) in which coordinate values arc made to correspond to commands,
addresses or the like, respectively is provided. While referring to the index table,
information or a command specified by each corresponding address is displayed or
executed.

As shown in Fig. 69, an adhesion layer is provided on a surface of the white
board and a transparent sheet having dot patterns printed on one surface is bonded onto
the adhesion layer with the printed dot patterns faced on the adhesion layer-side.

Accordingly, the dot patterns are protected by the transparent sheet per se.
Due to this, even if the tip end of the scanner or a pen point for the white board contacts
with the dot patterns, the dot patterns are not deteriorated.

In the example of Fig. 70, if the scanner reads a dot pattern on the region

. displayed as an icon on the white board, then the dot pattern is converted into a
coordinate value in the personal computer and an application program registered in

advance is started to correspond to the coordinate value.
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the rear projector. Due to this, it is possible to keep high dot pattern reading accuracy.

In Fig. 71, if the scanner picks up an image of an icon part of a browser
program, the central processing unit (CPU) of the personal computer recognizes that the
icon part is at the position at which the icon of the browser program is arranged by
referring to a correspondence table (not shown) of pairs of coordinates and processing
commands, and executes a processing command corresponding to the coordinate (starts
the browser program in this example).

Fig. 73 shows an example of creating the above-stated paper keyboard by the
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screen is printed together with dot pattems 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.

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

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

As shown in this distributed document (Figs. 74 and 75), the present technique
can be realized as Grid Onput (trade name).

Figs. 74 and 75 show an instance in which the scanner is used for the personal
computer (PC) as hardware, that is, as GAM (Grid Application Manager that is the
name of an application program installed in the hard disk device of the PC).

In Figs. 74 and 75, (1) to (5) and (7) show examples of actual operations.
Namely, as shown in (1) of Fig. 74, the user executes an installation program in a
CD-ROM or downloaded by accessing an Internet distribution server on the personal
computer (PC) and registers the GAM and the driver program as resident programs on

an OS (operating system). The user also installs an application program bundled by

55



5
40

43 7 42 8 41
10 39

the GAM and content data such as images and moving images into the hard disk device
(HD).

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

When the scanner reads a surface of a tag, a picked-up image (a dot pattern) of
the surface of the tag is read by the personal computer (PC) via a USB cable and loaded
to a video memory (VRAM). The GAM read by the central processing unit (CPU)
decodes the picked-up image (dot pattern) to a code (code number) according to the
above-stated algorithm (GRID1 or GRID2).

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

Namely, subsequently, when the personal computer (PC) is started, the tag is
scanned by the scanner, whereby the management server performs authentication and
the GAM is started upon completion of this authentication.

Next, the paper medium or the paper controller (paper keyboard) on which dot
patterns are printed is scanned (read) by the scanner, whereby picked-up image data on
the dot patterns is input {0 the personal computer and dot codes (code numbers) each
consisting of 32-bit number string are decoded.

The dot code management table (index table) of the GAM is referred based on
the dot codes (code numbers).

If the dot codes (code numbers) are already registered in the index table, then it

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

Next, when the content data is downloaded to the personal computer (PC),
additional data (pairs of code numbers and addresses) of the dot code management table
(index table) for starting the content data is also downloaded thereto. Subsequently,
the data is managed by the dot code management table (index table) within the personal
computer.

Subsequently, therefore, if the same code number is read, the content data

- downloaded into the hard disk device (HD) of the personal computer is played based on

the dot code management table (index table) including the newly added data without
re-access to the server A, B or C on the Internet.

Figs. 76 and 77 explain an example of using the paper controller for an order

| system of an eating and drinking place such as a restaurant.
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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
order signal in which a table number is added to the code numbers and the
number-of-items information and transmits the order signal to an order server.

The order server extracts the table number, the code numbers corresponding to
the items of the menu, and the number-of-items information from the order signal and
sets an order for a kitchen. Specifically, the order server displays the table number, the
items of menu corresponding to the code numbers, and the number of items on the
display device displayed at the kitchen so that chefs can start preparing cooking.

The instance in which the table number is added within the computer terminal
at the time of generating the order signal has been described. However, a seal or the
like on which a dot pattern meaning the table number is printed is attached onto a
surface of a stand of the computer terminal or a surface of each table in advance. By
reading the surface of the seal using the scanner when distributing the scanner on the
table, the table number is associated with the computer terminal.

Therefore, a plurality of scanners may be distributed onto the table so that a

. plurality of persons can simultaneously place orders.
Fig. 84 shows an example of the paper keyboard in which XY coordinate

values are used as the mouse pad.
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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.

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

In Fig. 85 showing dot patterns formed on a projection board, coordinate
values and code values are defined in one dot pattern format. Predetermined matrix
blocks are formed on the board, and the same code value is assigned in the same matrix
block despite change in the coordinate value.

In the embodiment, an icon image is arranged to spread over one or a plurality
of matrix blocks. By causing the reading unit to read a dot pattern of the icon image,
an image corresponding to the icon image is characteristically controlled or a program
for the image corresponding to the icon image is characteristically started.

Fig. 86 shows the relation between code values and XY coordinate values of
dot patterns in each matrix on the white board.

- Fig. 86(a) is a table showing values defined in 32 bits from C; to Cj; of the dot
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patterns.  As shown in Fig. 86(a), Cy to C; signify Y coordinates, Cs to Cs signify X
coordinates, Ci4 to Cyo signify code values, and Csp to Cs; signify parities.

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

Fig. 87 shows a code value-to-command correspondence table provided in the
hard disk device (HD) of the personal computer. If the dot code corresponding to the
dot pattern read by the scanner is, for example, 11 or 12, play of video is stopped. If
the dot code is 13, the play of video is paused.

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
desktop screen.

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

Fig. 88(a) shows the desktop screen of the display (display unit). On the
desktop screen, icon images of a word processor, the Internet, and a spreadsheet and a
START button, for example, are displayed.

If the desktop screen is captured, the hard disk device (HD) of the personal
computer recognizes each icon is displayed at which position on the desktop screen and
calculates a coordinate value of the position at which each icon is displayed. The hard
disk device (HD) makes the XY coordinates on the desktop correspond to those on a
print sheet and generates dot patterns corresponding to the icons. The dot pattern
includes dot patterns signifying coordinate values on the screen and code values
signifying functions of the respective icons in one format. The hard disk device (HD)
performs a superimposition and printing processing for superimposing the generated dot

patterns on images on the desktop screen.
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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
spreadsheet. By creating such a table, a spreadsheet program is started if the user
clicks on, for example, a picture of a graph on the paper keyboard shown in Fig. 88(b)
using the scanner.

Fig. 90 is a diagram showing the format of the above-stated dot patterns.
Since the format of the dot patterns is similar to that describe above, it will not be
described herein.

In this way, by printing icons on the desktop screen in advance, the icons can
be easily designated. Even if the icons on the desktop are invisible on the screen
because, for example, already starting a plurality of programs, the user can easily boot
up each program by clicking on the icon image on the printed paper keyboard using the

scanner.
INDUSTRIAL APPLICABILITY

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

processing device such as a personal computer, a television or a music player.
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CLAIMS

1. A projected image and moving image control system comprising:

a projection board on which a dot pattern obtained by patterning each of or one
of a predetermined coordinate value and a predetermined code value based on a
predetermined algorithm is formed in advance;

the projection board having one surface constituted by an image display area
for projecting a moving image or an image and a controller area for displaying an icon
image for controlling the moving image or the image projected on the image display
area, a projection unit for projecting the moving image or the image at least on the
image display area;

a reading unit that reads the dot pattern formed in the controller area; and

a control unit that analyzes the dot pattern on the icon image formed in the
controller area and read by the reading unit, that converts the dot pattern into a
coordinate value or a code value signified by the dot pattern, that outputs a control
signal corresponding to the coordinate value or the code value to the projection unit, and
that controls output of the moving image or the image displayed in the image display

arca.

2. The projected image and moving image contro! system according to claim 1,
wherein

the projection board is configured so that a transparent sheet is bonded onto a
surface of a white board via an adhesion layer, and the dot pattern is formed between the

transparent sheet and the adhesion layer.

3. An information processing and display system comprising:
a projection board on which a dot pattern obtained by patterning each of or one

of a predetermined coordinate value and a predetermined code value based on a
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predetermined algorithm is formed in advance;

a projection unit that projects an icon image signifying at least start of a
program on the projection board, and that projects an image or a moving image for
displaying a program corresponding to the icon image, the program being installed in a
storage device;

a reading unit that reads the dot pattern formed in advance on a region of the

icon image projected by the projection unit; and

a control unit that analyzes the dot pattern read by the reading unit, that
converts the dot pattern into a coordinate value or a code value signified by the dot
pattern, and that starts the program from the storage device based on a startup signal

corresponding to the coordinate value or the code value.

4. The projected image and moving image control system or the information
processing and display system according to claim 1 or 3, wherein

a surface of the projection board on which the dot pattern is formed differs
from a surface onto which the image, the moving image or the icon image is projected,
and the projection unit is arranged as a rear projector with respect to the projection

board.

5. The projected image and moving image control system or the information
processing and display system according to claim 4, wherein

the dot pattern on the projection board is constituted out of a material having an

. infrared absorbing characteristic, and an infrared cut filter is provided at least on a

projection unit-side surface of the projection board.

6. The projected image and moving image control system or the information
processing and display system according to any one of claims 1 to 5, wherein

the dot pattern formed on the projection board is defined in patterns identical in
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the coordinate value and the code value, and
predetermined matrix blocks are formed on the board, and an identical code

value is assigned in same matrix block despite a change in the coordinate value.

7. The projected image and moving image control system or the information
processing and display system according to claim 6, wherein

the icon image is arranged to spread over the one or plurality of matrix blocks,
and control over an image comresponding to the icon image or start of a program
corresponding to the icon image is instructed by causing the reading unit to read the dot

pattern of the icon image.
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