A UESCRI PTI ON PRI NT- RD MATERI AL ON W-1 1 CE TWO DI MENSI ONAL CCDE | S

DI SPLAYED TECHNI CAL FI ELD [ 0001] The present invention relates to a. printed
material on which a. two-dinmensional code for designating contents
reproduced by a nobile termnal is displayed_ BACKGROUND ART [0002]in the
Past, a technique that reads a two-di nensional code di splayed on a printed
material such as a book by a nobile termnal and receives contents
corresponding to the read two-di nensional code froma server to reproduce
the contents has been proposed. [0003] Patent-literature 1 describes a.
novi ng i mage distribut n systemthat includes a nobile wreless comuni cat
ion (le vi. ciEthat repr o au GE ,,, noving inage data and a server to

whi ch the nobile wrel ess conmorni cat PORCHEVTE@Ncan be connected through a
network, the nmobile wireless comuni cati on device readi ng a two-di nensi onal
code from a bodRIGITEAMIBREBIARWAL dHAEHST Gl I EgHel @bt €9pEnt Rg SESAHEWI ng

i mage data to be reproduced is put, transmtting a, distribution request of
the noving i mage data tsorresponding to the read two-di nmensional code to
ggsvzfrve;, an%ﬂéﬂﬁf%ﬂﬁ”ﬂ%ﬁﬁ§e nmovi ng i mage data. di stributed f romthe

[0001] The present invention relates to a printed
material on which a two-dimensional code for designating
contents reproduced by a mobile terminal is displayed.
BACKGROUND ART

[0002] In the past, a technique that reads a
two-dimensional code displayed on a printed material such
as a book by a mobile terminal and receives contents
corresponding to the read two-dimensional code from a server
to reproduce the contents has been proposed.

[0003] Patent literature 1 describes a moving image
distribution system that includes a mobile wireless
communication device that reproduces moving image data and
a server to which the mobile wireless communication device
can be connected through a network, the mobile wireless
communication device reading a two-dimensional code from
a book on which a two-dimensional code corresponding to
moving image data to be reproduced is put, transmitting
adistribution request of themoving image data corresponding
to the read two-dimensional code to the server, and
reproducing the moving image data distributed from the

server.



Pat ent LiteraEurel: Japanese unexam ni edPateht. Publication No, 2009-105591
Di sclosure of the Invention Problemto be solved by the invention [0004] As
contents such as a noving i nage, an image, sound read as described above
and di splayed on a termnal, the states of the displayed contents are
dermanded to be shifted or changed dependi ng on positions or attitudes of a
reading termnal for a printed material such as a book. [00051 However, the
t wo- di nensi onal code described in Patent Literature |I and di splayed on a
book is a OR code (registered trademarky},2Data Matrix, PDF417, or the like
to have a problemin which information about the position or the attitude
of a reading termnal with respect to the book cannot be obtained fromthe
code. [0006] THetpréskhteiavent ilon hasndeeingadalingddonsitePablonasfonhe
above problem bases its object to provide, a book that displays a two

- dj nensi onal @Mwﬁ%QQQW%ﬂiﬂ#%ﬁlinfornation about the position, and the
attitude of a termnal that reads a two-di nensional code with respect to a

printed naterﬂ%HSQ%?§Mﬁqﬂ?qiﬁ?ﬁ\&?ﬂﬁﬁﬁ%ﬂﬂ onal code is displayed. Means for

Solving, ihe. Bioblem L9097 A et ap accgdinggto claim I thal solves

be read by a t[%rOrHﬂal a&\% fcfo?men\lgéi Cs%cjhnfa%r rgatrrio%ng image, an image,
sound read as described above and displayed on a terminal,
the states of the displayed contents are demanded to be
shifted or changed depending on positions or attitudes of
a reading terminal for a printed material such as a book.
[0005] However, the two-dimensional code described in
Patent Literature 1 and displayed on a book is a QR code
(registered trademark), Data Matrix, PDF417, or the like
to have a problem in which information about the position
or the attitude of a reading terminal with respect to the
book cannot be obtained from the code.
[0006] The present invention has been made in
consideration of the above problem, has as its object to
provide a book that displays a two-dimensional code from
which information about the position and the attitude of
a terminal that reads a two-dimensional code with respect
to a printed material on which the two-dimensional code
is displayed.
Means for Solving the Problem
[0007] An invention according to claim 1 that solves

the problem is a printed material on which a two-dimensional

code that canbe read by a terminal and fromwhich information



- 3 - for specifying contents to be reprbduced by the term nal can be
acquired is displayed, wherein the two-di nensi onal code displays a
position/attitude acquiring portion fromwhich information about a position
and an attitude of the termnal with respect to the two-di nensional code
through the term nal and. a code portion. that specifies contents to be
reproduced by the term nal. According to the present invention, since
the informati on about the attitude and the position of the termnal with
respect to the printedmat aril 1 can be acquired, the acquired contents can
be changed or altered depending on the attitude and the position of the
termnal with respect to the printed material and then displayed. [0008] An.
i =ention descrifted spe@lfaiing® dentergrd tedamtegrmicaluard whi ding Herminal

t wo- di mensi onel code described. in claiml is displayed, wherein the
position/attit k! &qacaiagepoiti dhsPheyadesvize ¢ ame portwcon! iaeraiged 1
around t he two-di nensi onal code and four rotational state display dots that
can display pi 688 GHIRLiT § dierinet o fepriése MG Ry HRt Rt GrdlIo s thaes  of
The termnal wth respect to the Eyo-dinensional code, respectivel

: . .the
code portion i Aefdes " PrEFEIGT P e 8dBOGi5pPy2Bot & tHat* d?%ﬁlhﬁy

each of the pieces .of .U--bit nformation,, and the. rotational state display
dots and the cgc et insapjl z‘fﬁ éloffgsgreg%d%gr%%?/etd”%n %?%Sls?%aefpcoorciel 5%50119%

sandmi cthino a gt g spl ay PO LS, P Gh 1%, o8l el aypcbil i the

frame portion. Acco ng tot."., aracter,” a gqrahic, or the like

can be displayed, o t:hg, 40l AP 100. P Of . t he two-di mensi onal code
A present nventiol :,,ccording to cLaim3 is a printed materlalonwhi 'ite

LWC) " d.i.flErlSsQ | tdez pode Aecoxihd Nede dch €l Bl i n aasplavegte Wherein
the frame tportion its square, and the rotational state aispitay dots are
di spl ayed at f durf@oeraigrch ofbdite Hheane: tporidonnd nthd ddiet psresentthd 3 t he
position and the t Lude term nal Wth espeot. to the printed material can
be acquired frommichkdnaeth meshapé wf thdprintedenaterial canbeacquired,
the acquired contents can be changed or altered depending
on the attitude and the position of the terminal with respect
to the printed material and then displayed.
[0008] An invention described in claim 2 is a printed
material on which the two-dimensional code described in
claim 1 is displayed, wherein the position/attitude
acquiring portion includes a frame portion arranged around
the two-dimensional code and four rotational state display
dots that can display pieces of 1-bit information
representing rotational states of the terminal with respect
to the two-dimensional code, respectively, the code portion
includes a plurality of code display dots that can display
each of the pieces of 1-bit information, and the rotational
state display dots and the code display dots are displayed

on both side portions sandwiching a dot nondisplay portion

on which no dot is displayed in the frame portion.



portion the image ofs picked and a displ, rotational state display dors,

[ 00101An invention accordito claim4 is material on which the

t wo- di nensi onal . code described in any one of clains 1 to 3 is disolaved,
wherein the code nortton includes aerror detection Prror correction kccord
lttqi 3.13.r error of a nude - can tie ctet:ec!.iedand correctedoo:rect.
code recoctnition can be ucnieved. [0011] An invention described in claim5
is a printed material on which the twodi nensi onal code described any one of
clainms 1 to is-ft.te rein the cunt ent s 4neLude ' |east one 0".roe,ffi QO
no inracn

According to the present invention, a character, a

graphic, or the like can be displayed on the dot nondisplay
portion of the two-dimensional code.
[0009] A present invention according to claim 3 is a
printedmaterial onwhich the two-dimensional code according
toclaim 2 is displayed, wherein the frame portion is square,
and the rotational state display dots are displayed at four
corners of the frame portion.

According to the present invention, the position and
the attitude of the terminal with respect to the printed
material can be acquired from a change in shape of the frame
portion the image of which is picked and a display of the
rotational state display dots.

[0010] An invention according to claim 4 is a printed
material on which the two-dimensional code described in
any one of claims 1 to 3 is displayed, wherein the code
portion includes dots for error detection and error
correction.

According to the present invention, an error of a code
display can be detected and corrected, and correct code
recognition can be achieved.

[0011] An invention described in claim 5 is a printed
material on which the two-dimensional code described in

any one of claims 1 to 4 is displayed, wherein the contents

include at least one of an image, a moving image, and sound.



5 According to the present invention, the inmage, the noving inage,
and the sound desi gnated bya two-di nensi onal code the inmage of which is

pi cked by the term nal can be reproduced by the term nal _ [0012] An
invention described in claim6 is a printed material on which the

t wo- di nensi onal code described in any one of clains 2to 5 is displayed,
wherein the rotational state display dots include four dots that represent
pi eces of 1-bit information displaying "0" or "1" and are arranged in any
one of the foll ow ng states, a firstsarray: a state in which "0" is
di spl ayed at one corner, and "1" are displayed at the other corners,

a second. array: a state in which "0" are displayed at tw adj acent

corners, and "1" ar@aticspliayed catthet heredam: ciorveertsioragndche image t hilred
array: a state in which "1" is displayed at one corner, and "0" are

di spl ayed at tHevetigeineoenary]l tae apvag dtsdtanadfed he a dwatidonahn ssared

di splay dots in the first array, the second array, and the third array read
in a specific posiat itbRalmealcattifonSHich B@t@é@ﬂsqdh@t woeditrERdingalcago e
determ ned in advance anoithe tencinal is conpared. with an. array state of
the rotational “SPFCEYGSHIPYy et & FF e 1 wo- di mensi onal code recogni zed by

the termnal t it possible.to recogni.ze an attitude of the term.nal
W th respect tgTNE di menS SRR EaRE RN Ty Ba GrHe & Ase BFFRFECk ne
second array, %‘%g&*l%lf A G ierd en &AL 4Rt 45, 58l ecled as #ﬂeqeao?% red
rotational state display dots 1s determ ne 0 nake i possfﬁ eto

recogni ze pi eces, 0fn3 ALi £1AsiNEQramaLi o as, 'éH,OQH%E:ie?LH ept k9bnkhe

attitude of the two-di nensional code. ccording to the present

invention, thesdizsRl aysplal/hgctotiatdandd fostrabistdi sph eyl e dmkes ciel
possible to display an attitude of the termnal wth respect to the printed

meterial, and 3fpathet nrstatest exceptsdler itthe onfor mati andrLep eseahigag t he
attitude of the termnal. with respect to the printed material can be
di spl ayed by diisplay mtheamy dme dfoltlhevifrig sttarasgy, the second arrays and
the third array. For this reason, the nunber of pieces of information that
can be displayed. inm ditws- diorenysi enaltadedéncahilé i"ACr éasddsplayed at
one corner, and "1" are displayed at the other corners,
a second array: a state in which "0" are displayed
at two adjacent corners, and "1" are displayed at other
two corners, and
a third array: a state in which "1" is displayed at
one corner, and "0" are displayed at the other corners,
an array state of the rotational state display dots in the
first array, the second array, and the third array read
in a specific positional relationship between the
two-dimensional code determined in advance and the terminal
is compared with an array state of the rotational state
display dots of the two-dimensional code recognized by the
terminal to make it possible to recognize an attitude of

the terminal with respect to the two-dimensional code, and

any one of the first array, the second array, and the third



1: 0013; An invention described in claim7 is a. printed. material on which

t he two-di nensi onal code described in any one of clains 1 to 6 is

di sr,thwed, wherein the printed material is a book, and the two-di nmensional
code causes the te=lInal to reprodupe cont. ents :related to details

di spl ayed on a page space on which the two-di nensional code is displayed.
According to the present invention, contents corresponding to page spaces
of a book can be reproduced, Effect: of the Invention [00141According to
the present. invention, since a two-d HH £-S 3_ 0 rt a 1 code is re a.d
b:yr atermnal to ma kie it possible to acquire information related to an
attitude and a position of the termnal with respect to a printed materi al,
contents di splayed. thytt he tserldiatald can the cvangewd grotalt itcaaredd sdepgendi ng
on the attitude of the termnal. Brief Description of the Draw ngs

[0015] FI G 1 i% s®lpat dern bt dekerdilaglan? Show A§ ROPP it ed NEEePPal 26n

whi ch a twocode according to an enbodi nent of the present invention is

di spl ayed. piecem ef 2 PIthePat et atfams 'Qﬁ?@§1FWb§6Fﬁ§ﬁsﬁ8ﬁa

i - ick h rm | .
code mage —th% % t%%%%% % %h% %%J?d¥%ensional code.

According to the present invention, the display of
therotational statedisplaydotsmakes it possibletodisplay
an attitude of the terminal with respect to the printed
material, and 3 pattern states except for the information
representing the attitude of the terminal with respect to
the printed material can be displayed by displaying any
one of the first array, the second array, and the third
array. For this reason, the number of pieces of information
that can be displayed in a two-dimensional code can be
increased.

[0013] An invention described in claim 7 is a printed
material on which the two-dimensional code described in
any one of claims 1 to 6 is displayed, wherein the printed
material is a book, and the two-dimensional code causes
the terminal to reproduce contents related to details
displayed on a page space on which the two-dimensional code
is displayed.

According to the present invention, contents
corresponding to page spaces of a book can be reproduced.
Effect of the Invention
[0014] According to the present invention, since a

two-dimensional code is readbya terminal tomake it possible



FIG 3 is a pattern diagram showi ng a contents reproduci ng state on the
termnal .. FIG 4 shows a two-di nensional code d[ sip] ayed on a
book shown in FIG 1, FIG. 411 is a pattern di agram showi ng an arrangenent
stater and FIG 4B is a pattern di agram showi ng an exanple of a display.
FIG 5 is a pattern diagramfor explaining attitude recognition with
rotational state display dots of a two-di nensional code. FIG 6 is a
fl ow chart showing a flow of processes. Best Mdde for Carrying out the

I nvention [0016] A printed material on which a twb-Wrensi.onal code
according to a node (to be referred to as an enbodi nent hereinafter) for
carrying out the present invention is displayed will be described below. In
an exanpl e accdradangui he ifroldowi thigorembaditreEnto aar expt @hatinona wiolsli thenmade
by wusing a book as a printed material. HOWe Ve r r as the O rinted

mat eri al, the prieseattamient]i ghtbareteect ppld odingedmpaperial t ednverés al
such as a. magazine, a. brochure, a. |eaflet, or.. a calendar, LOO17]A

basi c fl ow t hatllcaisesELY Ehmi Harmire t eprdtucBaieatent 31 byragidsgcadpriont ed
mat eri al on which t wo- di nensi onal. code according to the enbodi nent is

di spl ayeb will %e Ghidd I5elDw. S ey pattern di agram showing . a
pr. inted nat r. i on whi.ch ati...,;(a-dinen s lona 1 code according to
t he enbodi nent %&letfh?eﬁrcerﬁ'\éﬂilqrh\?e%ﬁkb%.[g]?aswjd}%spl ayed, FIG 2 is a pattern
di agram showi n t-wo- di i I ' e- pj t . .

term nal ., E.:lpiléﬂg I Fﬁﬂ? gq?%aggggfkgﬁﬁ‘ﬁﬁggggﬁ%%ﬁ%ﬁ?ﬁégl % %ﬁgﬁfg

reproduci ng st a6 QN Jhhe f GiTidAly t[w%%ﬁhé%s%%‘m ic%d? %wbrdlzigﬁggg!&a%

space 210 or a predeterm ned paae of a book 200 according to iment 1,

in addition tod@dsmhl AlZnandLkhanct it als itsp 2 and 215, a
t wo- di nensi onal code 100 is displayed.

FIG. 2 is a pattern diagram showing a two-dimensional
code image-pickup state on the terminal.

FIG. 3 is a pattern diagram showing a contents
reproducing state on the terminal.

FIG. 4 shows a two-dimensional code displayed on a
book shown in FIG. 1, FIG. 4A is a pattern diagram showing
an arrangement state, and FIG. 4Bis apatterndiagramshowing
an example of a display.

FIG. 5 is a pattern diagram for explaining attitude
recognition with rotational state display dots of a
two~dimensional code.

FIG. 6 is a flow chart showing a flow of processes.
Best Mode for Carrying out the Invention
[0016] A printed material on which a two-dimensional
code according to a mode (to be referred to as an embodiment
hereinafter) for carrying out the present invention is

displayed will be described below. In an example according

the following embodiment, an explanation will be made by



Simlarly, the two-dinensional cc:-de can be displayed. In page spaces on
ot her pages, a front cover, and a back Guyer. The nunmber of two-cHmens'
on., 21 codes 100 to be displayed is not Iimted to one on one page, and two
or nore two-di nensional. codes 100 cbn be di splayed, The contents of the
book 200 can be recognized by only the texts. 211, 212, and 213 and the
pictorial cuts 214 and 215. [0019]As shown. in FIG 2, on the book 200, a
term nal 300, for exanple, a nobile phone, a smart phone, a tabl et
conputer, or the |ike photographs the twosdinensional code 100, downl oads
the contents designated by the two-di nensional code 100 froma contents
server 400 connected to the termnal through. the Internet N, and
reproduces thesdont eiclonsa dirspltay wmi¢r B20. Appldwat,i en Fof pwane ethat
recogni zes the two-di nensional code 100 to acquire and reproduce the
contents is imsttaldied priiopresenheliprocessesantG020p Thed tter minalr 13064
includes, in addition to an image-pickup device 310 and the display unit
3.20, a decodRgrigdessidinias £haLJdEcddes 2aPeOdE i Ran aspéeitficés edntent s
downl oaded from.i mage data of the two-dinensional code 100 the inmage of
which is 'Pic%@&?n§%ﬁbsitional rel ationship acquiring unit that acquires a

it | | ati hi p _bet h - di i | d 00 d th
Pormi nal 300 2 0ddmmunt CaPROR ok BRBS Ain CP RSt S pF ToT b 4 % GARGRECEE: on
ith t t , J T Unpj t d d.
loh: “that o CRU BT PN Proceds tag Ut Fo al tted ™ AT he 2 er m nal 300
execut es_appl iGalicahctafiiiNe codd ddR.RANPHS SR Wb A0t |4 g8 number
i rensi onal code

of contents corresponding to the two- 100 di spl ayed on the

book 200 are prieparegdd the 1CHM epls: :SPREI idad by the. twoidi pepsieaal, code
100 are transmtted to the termnal 300. sound, and the |like. For exanple,

as shown in FldGaganssichanggaforamead itd @t £1 shewwHiy:-H hewphati ehak ceutl 214
to a state shown by pictorial cut 215 can be displayed together with an
expl anat i on nadelebyctherdiyy hg thagenandithdet solinde atresstat envention
(-A.:lancefronthepictorial cut 214.totheprial cut 215 can. be changed by
an. operationisf dasrtleyehl,paiddl.. 2(net ashyewre rar rhrgediroshtche rdi spl ay uni t
320. The details of. the contents are not linmted to the above description,
and can he chawgediasnséeded, P0G 21TFRE - PilsHluay sdefsi s dhet Reredntent s can
be changed dependi ng on the positions and the attitudes of the page space
210 of the bo6k< and S heaFErATIThI2 BO0" ke 1 BY anpP el cwhe ACRTPI8FAT YT i a 1
is :nmoved. an gLib | gUely rotated with respect: to the page space 210, the
r epr odubt i n/ diS$pitay et aid &5 contents can be changed dependi ng on

att i tude of tHE Lo nals 306 Ean PaleS ba acduit o Fr oHss 210 eh

magneti csensor,, anaceel raly onsenser Lopblyt ehiokgingluded in Bheokeralpal
1, in addition to texts 211, 212, and 213 and pictorial
cuts 214 and 215, a two-dimensional code 100 is displayed.
Similarly, the two-dimensional code can be displayed in
page spaces on other pages, a front cover, and a back cover.
The number of two-dimensional codes 100 to be displayed
is not limited to one on one page, and two or more
two-dimensional codes 100 can be displayed. The contents

of the book 200 can be recognized by only the texts 211,

212, and 213 and the pictorial cuts 214 and 215.



[ 0023] The two-di nensi onal code 100 will be described below. FIG 4 shows a
t wo- di nensi onal code di splayed on the book shown4.21 is a pattern di.acTram
show 1.32g an. :TlIT:nary:fa: TUE: 1M state, and :FIG4i-1 |s a pat.tern

di ao, ram : showi ng an exanple of a display. The two-di nensional code 'I MO
includes a white square tralne portion "110 arranged. on the -
circunference, an upper dot portion 120 configured by 16 dots arranged on
an upper side of the inside of the frane portion. 110, a. |ower dot.
portion. 130 configured by. 16 dots arranged-on a | ower side of the inside,
and, a dot nondi spiay portion 140 fornmed between the upper dot portion 120
and the | ower dot portion 130. The shape of the frame portion no is not
limted to a squarie] and Zes regchandglre FI&.clr, cbe, the bhhek atder shapes nedn be
enpl oyed. The color is not limted to white when the color can be

recogni zed on tHY ,pdge space.lchnet hebidel phonay besrempt gytethe [ G024]Q=tt he
dot nc.,.ndisplay portion 140, additional infornmation that can be

recogni zed W t ¥ ifdke @ reylee chirkb®h@it dogped.s FhetHeo eddamgit el orharcastcer s
"kazashi teaU.you" (Try to hold term nal over paper) 141 and a pictorial

synmbol 142 reprédentdGigtPatatd s FaMiTh-a teriamted Phefthfup. [0025] As
t he two-di mensi.onal . .code 100, maéi r61 f 32 dots can be di Bba ed. %e dot s
are di spl ayed {7 AT HH BlHCKROOE 1 DSHERW 1 SBPE SR Tar S DA D0 GO tpd i
t he enmbodi nent ’tof Qur, 8% igriatqg%gu tfhoeurlncc%r ners ofartlhe frraor@%&ortih%n 110
are defined as rotational State |s€1II’ay dot's E?f, 'i]52, ?L ., an eﬁ;}_
cthatthe 28

0026] Th i t dj )
[ ] The rem'égn&%trgt%f g?l grc?%sfpid%?%ﬁsc gode Aﬁgi%ag%ﬁ s Pt 5

e
dots are used as ection and error correction. As a schene

for the error detectdionandd he&rId e G E R | Qe @ KNOWN LELQfrLOLFgCtion
schenme can be used.” Therefore, the code display portion can Specify

reproduce the contents is installed prior to the processes.
[0020] The terminal 300 includes, in addition to an

image—pickup device 310 and the display unit 320, a decoding
process unit that decodes a code that specifies contents
downloaded from image data of the two-dimensional code 100
the image of which is picked, a positional relationship
acquiring unit that acquires a positional relationship

between the two-dimensional code 100 and the terminal 300,
a communication process unit that performs a communication
process with the contents server 400, and the like. The
units are produced such that a CPU (Central Processing Unit)
included in the terminal 300 executes application software.
In the contents server 400, a large number of contents
corresponding to the two-dimensional code 100 displayed
on the book 200 are prepared, the contents specified by
the two-dimensional code 100 are transmitted to the terminal

300.



contents of 220 - 1048576 types, The nunber of dots of the code display
portion can be changed as needed. Fror exanple, 28 or nore dots can be
used, [0027]Wen the t O d.inmens nal code 1.00 described above is actually
ueed, as shown in WG 48, predeterm ned dots are shown as bl ack dots, and
the other dots are shown as white dots. In this manner, necessary

i nformati on can be di splayed. The dots can be displayed such that white and
bl ack are inverted. In addition to the white and bl ack dots, dark and
bright dots or color dots that can be d& sori-m nated when the image of the
dots is picked up are used to display information. In the illustrated
exanpl e, a background color is white- However, as the background col or,

anot her col or [$WEH las blTackceanebes gsedinc] 026 made, tenew ad 180Q¢,t he
frame portion 110 is ez. t r GtSCl frominmage dat.a of the book 200 O bt:
a ed by i mage spitéicei mgup,Sclliids -of Fpleckempilfal 2800 @ivbh inedpéct 3/t 6 t he

t wo- di nensi onal code 100 can be obt ai ned frocn t he di nensions of the sides
of the frane ﬁ@ratqg@n 0 @nd 'ehé aayéhert estpdicé'sordfa]t et otldt it¢ha state

di splay dots 1 153, and 154, [002 al t he U|red
e data. of SHHES RARETAK ISLE 0 T ARl YIBER G GV EOPRETES o

the I engths of .the S|desla£g€TgtgF 63%|o§hegﬂgfgpsahgog an _tthe att|tude
of the ternlnaltgoa\m%ﬁlrespeé% % He Tt <di'rens SPonal = code fﬁ& are

acquired. The cal.culatd e ang% Pxec(% ;Eé%@%%;f%@ dig! g%drshé: b‘i@tb@%a‘i' spl ay

of the rotatlonal state a rotational

position rel atd@nshisp Let %e%ﬂa%édﬂ%yd'armréﬁﬁé}%lcﬁf)@f 10Q and, the,der m nal
300 is acquired.

(not shown) arranged on the display unit 320. The details
of the contents are not limited to the above description,
and can be changed as needed.

[0022] The display details of the contents can be changed
depending on the positions and the attitudes of the page
space 210 of the book 200 and the terminal 300. For example,
when the terminal is moved and obliquely rotated with respect
to the page space 210, the reproduction/display details
of the contents can be changed depending on movement,
obliquity, and rotation of the terminal 300. A change in
attitude of the terminal 300 can also be acquired from a
magnetic sensor, anacceleration sensor, orthe like included
in the terminal 300.

[0023] The two-dimensional code 100 will be described
below. FIG. 4 shows a two-dimensional code displayed on
the book shown in FIG. 1, FIG. 4A is a pattern diagram showing
an arrangement state, and FIG. 4B isapatterndiagramshowing
an example of a display. The two-dimensional code 100

includes a white square frame portion 110 arranged on the



In the enbodi nent, a rotational position relationship between the

t wo- di nensi onal code 100 and the termnal 300 is acquired by the foll ow ng
met hod. [0030JFIG 5 is a pattern diagramfor explaining attitude
recognition with rotational state display dots of a two-dinensional. code.
Since an attitude relationship between the two-di nensional code 100 and the
termnal 300 is relative, an explanation will be nmade on the assunption
that the two-di nensional code 100 rotates, [0031]As the rotational state

di splay dots 151, 152, 153, and 154, fow 1dots are displayed in "white" or
"block". in this display, the dots express "0" or "1", in this case, it is
assuned that, as display states of the four dots, arrays of the .dots at
the four i:orneriscundlesedent isal lypard tdtoen por ta oo Uitle conddlowirsel tiyr é6t | on
from"upper left", i.e., in the order given by "upper left”, "lower left",
"l ower right." dodusd atuppeedr pghet. upbee spéei $f cabe yingiwe rot aticodakmst at e
di splay dot 151, the rotational state display dot 152, the rotational state
di spl ay dot 13@0r§r3rdmt heOp o@a%‘i’%léld%i?c Rea tdicgpllay dorfi5arad ot €onsin

the order =led. f"' [
04, 2., A grrpngteﬁieon a \}Vo&rer sidg of -’thequs1de,,t rgn,d a dot nondisplay

74)1c

e RG] &%ﬁb.f%rhﬁcfaibe&w&e@% BPPET o POFF R 1201 204 ey

i:}é:)_: ""%%e Qo%eE QOE pof%ioﬁ“hﬂ?c %h@ shape gf the‘%rank %orklo%b)

110 is not limited to a square, and a rectangle, a circle,
or the other shapes can be employed. Thecolor igsnot limited
to white when the color can be recognized on the page space.
Another color may be employed.

[0024] On the dot nondisplay portion 140, additional

information that can be recognized with the naked eye can
be displayed. TIn the example, characters "kazashitemiyou"
(Try to hold terminal over paper) 141 and a pictorial symbol
142 representing a state in which a terminal is held up.
[0025] As the two-dimensional code 100, maximum of 32
dots can be displayed. The dots are displayed in white

or black, and show 1-bit information "0" or "1". 1In the
embodiment, four dots arranged at four corners of the frame
portion 110 are defined as rotational state display dots
151, 152, 153, and 154.

[0026] The remaining 28 dots are used as code display
dots, 8 dots of the 28 dots are used as dots for error detection
and error correction. As a scheme for the error detection
and the error correction, a known error correction scheme

can beused. Therefore, the codedisplayportion can specify
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contents of 220 = 1048576 types. The number of dots of
the code display portion can be changed as needed. For
example, 28 or more dots can be used.

[0027] When the two-dimensional code 100 described above
is actually used, as shown in FIG. 4B, predetermined dots
are shown as black dots, and the other dots are shown as
white dots. In this manner, necessary information can be
displayed. The dots can be displayed such that white and
black are inverted. In addition to the white and black
dots, dark and bright dots or color dots that can be
discriminated when the image of the dots is picked up are
used to display information. 1In the illustrated example,
a background color is white. However, as the background
color, another color such as black can be used.

[0028] In the terminal 300, the frame portion 110 is
extracted from image data of the book 200 obtained by image
pickingup. Informationsuchasapositionandaninclination
of the terminal 300 with respect to the two-dimensional
code 100 can be obtained from the dimensions of the sides
of the frame portion 110 and the arrangement states of the
rotational state display dots 151, 152, 153, and 154.
[0029] More specifically, the acquired image data of
the frame portion 110 is analyzed to calculate ratios of
the lengths of the sides. From the ratios, the position
and the attitude of the terminal 300 with respect to the

two-dimensional code 100 are acquired. The calculation
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is performed by a known method. From the display of the
rotational state display dots 151, 152, 153, and 154, a
rotational position relationship between the
two-dimensional code 100 and the terminal 300 is acquired.
In the embodiment, a rotational position relationship
between the two-dimensional code 100 and the terminal 300
is acquired by the following method.

[0030] FIG. 5isapatterndiagramfor explainingattitude
recognition with rotational state display dots of a
two-dimensional code. Since an attitude relationship
between the two-dimensional code 100 and the terminal 300
is relative, an explanation will be made on the assumption
that the two-dimensional code 100 rotates.

[0031] As the rotational state display dots 151, 152,
153, and 154, four dots are displayed in "white" or "block".
In this display, the dots express "O0" or "1". 1In this
case, it is assumed that, as display states of the four
dots, arrays of the dots at the four corners are sequentially
written in a counterclockwise direction from "upper left",
i.e., in the order given by "upper left", "lower left",
"lower right"”, and "upper right"”. More specifically, the
rotational state display dot 151, the rotational state
display dot 152, the rotational state display dot 153, and
the rotational state display dot 154 are written in the

order named.
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a) 0 ) , and . (f). ari. D .11, thet t :5....7..al .:abblit iz
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... 0 .). of Ehgopgédycidence by r@E@é&&Hd array: a state in which "0"
are d|splayed aé %o ?dj C t cornets, and "1" are displayed at the other
two corners, ?e isathird array: a state in Thich "1" is

di spl ayed an Qg cgrn%r,lang "0" are displayed at the other corners.

) When the two mensi onal "code 100 and the term nal 300 are set in a
predeternlned eqat|0@al p0@|t|on state, all array states of the rotational
state display dots in the'first array, the second array, and the third

array 1, 0, 1, O

[0033] In this case, as shown in FIG. 5, since (a), (d),
and (f) are symmetrical about a point, rotation of the
two-dimensional code 100 cannot be detected. More
specifically, in (a) and (f), all rotational states I, II,
111, and IV cannot be discriminated from each other. In
(d), I and III cannot be discriminated from each other,
and II and IV cannot be discriminated from each other.
In this case, I, II, III, and IV show a state in which the
two-dimensional code 100 is sequentially rotated by 90°
in a clockwise direction.
[0034] The states I, II, 111, and IV can be discriminated
by (b), (c), and (e). Thus, it is assumed that

(b) is a first array: a state in which "0" is displayed

at one corner, and "1" are displayed at the other corners,



di sp] ayed n the two-dinensional code 100 are defined as the sate |I. The
display state is conpared with the display state of the rotational state

di splay dots 1511R-1 and 154 recognized by the termnal 300. In this
manner, an attitude of the termnal 300 with respect to the two-di mensional
code 100 can be recogni zed. [0036] Furthernore, any one of the first array,
the second array, and the third array that is selected, as an. array. of
the displayed rot ationa.l. state display dots is determned to make it
possi ble to recogni ze pieces of 3 patternjmfc.ti on exc(,iot for inf orma
t ionrepr,s ting the position and the attitude of the termnal 300 in the
t wo- di nensi onal code 100. In other words, in the enbodinent, information of
| oc- 1,5849625. , bits tam hecadd 3rr@Q373 At attki sn tvhireh '3 'dats difsptihe fdour
dots are used to display a rotational position relationship, and the other
16 i.e., "0" orat two sthatcest domidrs nfeodniil onr € an spd saddedt thdfodrmod. | on
havi ng bits the nunber. of which is |arger by 0.5849625 , bits than that.
in a nmethod thdtvadisgriaidatasd rot ati onal position relationship by 3 bits

can be obtained in the nethod according to the enbodi nent. | ,
(e) is a third array? a state in which "1" is displayed

at one corner, and "0" are displayed at the other corners.
[0035] When the two-dimensional code 100 and the terminal
300 are set in a predetermined rotational position state,
all array states of the rotational state display dots in
the first array, the second array, and the third array
displayed in the two-dimensional code 100 are defined as
the state I. The display state is compared with the display
state of the rotational state display dots 151, 152, 153,
and 154 recognized by the terminal 300. TIn this manner,
an attitude of the terminal 300 with respect to the
two-dimensional code 100 can be recognized.

[0036] Furthermore, anyone of the first array, the second
array, and the third array that is selected as an array
of the displayed rotational state display dots is determined
to make it possible to recognize pieces of 3 pattern
informationexcept forinformationrepresentingtheposition
and the attitude of the terminal 300 in the two-dimensional
code 100. In other words, in the embodiment, information
of log3/log2 = 1.5849625... bits can be added.

[0037] At this time, 3 dots of the four dots are used
todisplay a rotational position relationship, and the other

dot can also express information. 1In this case, 2 patterns,



1. 00381A flow fromreading of a two-di mensional code to repri Auction of
contents will be described bel ow, Wien the term nal 300 picks up an inmage
of the two-dinmensional code 100 (step Si) the two----(jiiirlE 11.310.17t a
code 100 is extracted frominmaoe data obtai ned by inmage picking up, and 20
dots of acodeporti onared. ecodedt oaccr ni r eacodef ordesi gnating the contents
(step 32) , At this tine, error dates Lon and error correction are
performed by. 4 bits as needed (step S3) , [00391States of the position and
the attitude of the termnal. 300 with-regpect to the two di mensi onal code
100 are acquired. fromthe image data of the franme portion 110, and a
rotational position state of the termnal 300 with respect to the

t wo- di nensi ondl. ecod€0100ri '8l 'acquiarted sf,r oAbt heimbd ata ohah stratoe ddsiplkay.
dots 151, 152, 153, and 154 (step 34). [0040JA. code for :des ignatimd ne
corn: en 0 sistnfambiitdont edviogt hetsobtent sniser vef WOGH stsepa38er biye
contents: are downl oaded fromthe contents server 400 to the term nal 300 C
step SE) and %-Ré4E6rttentos tar éhpapitddlicéd by TeRBofefREfall3001pdnapes7) |
In reprodnotion. of the contents, on the basis of the position, the
attitude, andhé ﬁéF@ﬂiBﬁﬁFtb8§|¥?%ﬁt%?%§%l@H%M 3aPeCacH REdOPha4PER 34,

reproduction stat of contents c change step 38). [0041] As
descri bed abové, © @cfﬂe&l (ji £5EY éﬁnﬁt 3&’ %&[erﬁ“ﬁt Cgr‘i“(%rﬁ ‘ch a two-di mensi onal
code accordin the e i p |nfor tion related to an
atti.tude fitgobgﬁlon ng%q te&#PﬁéFea£fn' espect 0 Jhe prlﬁt ed nﬁ%erla

o, el s, SO LILBCLEASOR oo tanbert o o, B o aypicsuct,

position of thed eenhRabhiwebhh HespReChy toh il Jy idH edhematielidhensional
code 100 (step S1), the two-dimensional code 100 is extracted
from image data obtained by image picking up, and 20 dots
of acodeportionaredecodedtoacquire acode for designating
the contents (step S2). At this time, error detection and
error correction are performed by 4 bits as needed (step
S3).
[0039] States of the position and the attitude of the
terminal 300 with respect to the two-dimensional code 100
are acquired from the image data of the frame portion 110,
and a rotational position state of the terminal 300 with
respect to the two-dimensional code 100 is acquired from
the rotational state display dots 151, 152, 153, and 154
(step S4).
[0040] A code fordesignating the contents is transmitted
to the contents server 400 (step S5), the contents are
downloaded from the contents server 400 to the terminal

300 (step S6), and the contents are reproducedby the terminal

300 (step S7). 1In reproduction of the contents, on the



[ 00,12] According to the enbodi nent, characters, graphics, and the |like can
be di spl ayed on a dot nondi splay portion of the two-dinensional code, and,
in addition to rotational pe:7.1lion information, pieces of 3 pattern,
i nformati on can. PC displ Layed by rotational state display. dots. Reference
Nuneral s [ 004%$] 100: two-di nensi onal bode 110: frame portion
(position/attitude acquiring portion.) 120: upper _lot portion 1'10: | ower
dot portion 140: dot nondisplay portion 141: character 142: pisynbol
151, 152, 153, 154: rotational state displiay -dots f.posiLiuh/attitude
acquiring portion)
basis of the position, the attitude, and the rotational
position state that are acquired in step S4, reproduction
states of the contents can be changed (step S8).
[0041] As described above, according to a printed
material on which a two-dimensional code according to the
embodiment is displayed, information related to an attitude
and a position of a terminal with respect to the printed
material canbeacquired. Forthisreason, acquiredcontents
canbe displayed such that the contents are changedor altered
depending on the attitude and the position of the terminal
with respect to the printed material.
[0042] According to the embodiment, characters, graphics,
and the like can be displayed on a dot nondisplay portion
of the two-dimensional code, and, in addition to rotational
position information, pieces of 3 pattern information can
be displayed by rotational state display dots.
Reference Numerals
[0043] 100: two-dimensional code
110: frame portion(position/attitude acquiring
portion)
120: upper dot portion
130: lower dot portion
140: dot nondisplay portion

141: character

142: pictorial symbol



200: book 210: page space 211, 212, 213: text 214, 21.5: pictorial out 300:
termnal 310: image-pickup device 320: display. unit 400: contents server
CLAI M5 printed material on which a two--dinmensional code is

di spl ayed and on which the two-dinensional code that can be read I bY a
termnal and fromwhich information for npeeifying contents to .be
reproduced by the termnal can acquired is displayed, wherein

= 18 =

151, 152, 153, 154: rotational state display dots
(position/attitude acquiring portion)

200: book

210: page space

211, 212, 213: text

214, 215: pictorial cut

300: terminal

310: image-pickup device

320: display unit

400: contents server



the two -di meni onal code includes a position/attitude acquiring
portion fromwhich' in-format ion. about a position and an attitude of the
terminal with respect to t.he two-di Si ensional code through the terisinal
and a ca,vie portion .thatcautents to be reptodaced. hy t.he term nal
The printed: material: On .which a t0o-di Mensi onaa Code displ ayed
according tol.).wherein the positiOnlatritpde atpulta.h .pOi-JW i hol udes.
f rame pottiun. atangp.d prowid the two-digann tone/ code. .arld fourstate
display .Ptt8 thatpieces:. of 1 -hit.reprea enting.rptatignal state:.;,:k
tarmnal. with rasps:pt. to the tiqgp-,41l. nksnal onP1 the c-ode po:ctlon dots
that can display ea Oh of nd.pre Odn. of 1.tormat and

CLAIMS

1. Aprintedmaterial on which a two-dimensional code
is displayed and on which the two-dimensional code that
can be read by a terminal and from which information for
specifying contents to be reproduced by the terminal can
be acquired is displayed, wherein

the two-dimensional code includes

a position/attitude acquiring portion from which
information about a position and an attitude of the terminal
with respect to the two-dimensional code through the terminal
and

a code portion that specifies contents to be reproduced
by the terminal.

2. The printed material on which a two-dimensional
code is displayed according to claim 1, wherein

the position/attitude acquiring portion includes a
frame portion arranged around the two-dimensional code and
four rotational state display dots that can display pieces
of 1-bit information representing rotational states of the
terminal with respect to the two-dimensional code,
respectively,

the code portion includes a plurality of code display
dots that candisplayeach of the pieces of 1-bit information,

and



the rotational state display dots and the code di splay dots are displ ayed
on both side portions sandw ching a dot nondi splay portion on which no dot
:Ls displayed in the frane portion, 3. The printed. nmaterial. on

whi ch a. two-di nensional code is displayed according to claim2, wherein.
the frame portion is square, and the rotational state display dots are.

di spl ayed at four corners of the frame portion. 4, The printed

mat eri al on which a two-di mensional code is displayed according to any one
of claims | to 3, wherein the code portiao includes dots for error
detection and error correction, 5. The printed material on which a
t wo- di nensi onal code is displayed. according to any one of clains 1. to 4,
wherein the contenttdie nctadecatl|saste dnepdhyaiot sregel tae ampa ngsprage, and
sound. 6. The printed materiel on which a. two-dinensional code is

di spl ayed accetedisngreodapyl aned ofn Eloaitms idet OBt H#PBP| et I Ghigr@ian dot

the rotational state display dots include four dots that represent pieces
of 1-bit inforfacier ldivspPayifg crovherh e davdlare salrastgen i dfy 6ne of
the foll ow ng states, a first array: a state in which "0" is

di spl ayed at. Po%&C5rner., and "1" are di spl ayed at the other corners, 21

- a second arra a sta "Q" ar.e d|s at
adj acent corners, §nd ¥Ee rln% gppﬁ%gal % 8Phe wn cgrnegémenséonal a

third array: acsate agsgﬂgggd"& cbsadhsplaved, al one carder 1 ang, Qe are
di spl ayed at t e ot

portion is square, and the rotational state display dots
are displayed at four corners of the frame portion.

4. The printed material on which a two-dimensional
code is displayed according to any one of claims 1 to 3,
wherein the code portion includes dots for error detection
and error correction.

5. The printed material on which a two-dimensional
code is displayed according to any one of claims 1 to 4,
wherein the contents include at least one of an image, a
moving image, and sound.

6. The printed material on which a two-dimensional
code is displayed according to any one of claims 2 to 5
is displayed, wherein

the rotational state display dots include four dots
that represent pieces of 1-bit information displaying "0O"

r "1" and are arranged in any one of the following states,
a first array: a state in which "0" is displayed at

one corner, and "1" are displayed at the other corners,



an array state of the rotational state display dots in the first array, the

second array, and the third array read in a specific positional.

relati onship between the two-di nensional code determ ned in advance and the

termnal is conpared with an array state of the rotational state

di spl ay dots of the two-dinensional code recognized by the termnal to nake

it possible to recognize an attitude of the termnal with respect to the

t wo- di nensi onal code, and any one of the first array, the second

array, and the third array that is sel ectedlas the acquired rotational

state display dots is determined to nake it possible to recognize pieces of

3 pattern information as informati on except for the attitude of the

t wo- di nensi onal code® Second7aryRy:pgi ftédendiemilbiChon Gthisdte glisplayed

t wo- di nensi onal _code is disglgyed according to any oneg of clajns | to 6,
OFs H%

wherein the prifted”Gates s CQTBEGKR: &MY tHe GRS ALPEHSYGIR e Sauses

the termnal to_reproduce cont .ents related to details displayed on a page
space on which %%% tWo-df fensi'onal code is di spl ayed.

a third array: a state in which "1" is displayed at
one corner, and "0" are displayed at the other corners,

an array state of the rotational state display dots
in the first array, the second array, and the third array
read in a specific positional relationship between the
two-dimensional code determined in advance and the terminal
is compared with

an array state of the rotational state display dots
of the two-dimensional code recognized by the terminal to
make it possible to recognize an attitude of the terminal
with respect to the two-dimensional code, and

any one of the first array, the second array, and the
third array that is selected as the acquired rotational
state display dots is determined to make it possible to
recognize pieces of 3 pattern information as information
except for the attitude of the two-dimensional code.

7. The printed material on which a two-dimensional
code is displayed according to any one of claims 1 to 6,
wherein the printed material is a book, and the
two-dimensional code causes the terminal to reproduce
contents related to details displayed on a page space on

which the two-dimensional code is displayed.





