
A UESCRIPTION PRINT-RD MATERIAL ON WI-lICE TWO-DIMENSIONAL CODE IS
DISPLAYED TECHNICAL FIELD [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 distribut n system that includes a mobile wireless communi cat
ion (le vi. ciE that repr o au GE ,,, moving image data and a server to
which the mobile wireless commornication 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 a, distribution request of
the moving image data tsorrespondinq to the read two-dimensional code to
the server, and reproducing the moving image data. di stributed f rom the
server.  2 



Patent LiteraEurel: Japanese unexaminiedPateht. Publication No, 2009-105591
Disclosure of the Invention Problem to be solved by the invention [0004]As
contents such as a moving 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. [00051 However, the
two-dimensional code described in Patent Literature I and displayed on a
book is a OR 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 considerat1on of the
above problem, bases its object to provide, a book that displays a two
-djmensional cflc'e 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 t:c-dimensiona.i code that can
be read by a terminal and from, which information  



- 3 - for specifying contents to be reprbduced by the terminal can be
acquired is displayed, wherein the two-dimensional code displays 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.       According to the present invention, since
the information about the attitude and the position of the terminal 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
terminal with respect to the printed material and then displayed. [0008]An.
i=ention described in claim 2 is a printed material on which the
two-dimensionel 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 I--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 U--bit nformation, and the rotational state display
dots and the code display dots are disrdayed on both side portions
sandmicthino a dot nondisplay portion on which no dot is displayed in the
frame portion.  According to t.".," presentcharacter, a qrahic, or the like
can be displayed on the dot ncmdisp oo.rtion of the two-dimensional code
A present nventiol :,,ccording to cLaim 3 is a printed materlalonwhi 'ite
LWC)'d.i.flErISsOiltL2 code accoxu:LncJ to claim 2 is aasp1avect, wherein
the frame tportion its square, and the rotational state aispitay dots are
displayed at four corners of the frame portion., ng to the present. i3 the
position and the t Lude terminal With espeot. to the printed material can
be acquired from a chanae In shape of the f true 



portion the image ofs picked and a displ, rotational state display dors,
[00101An invention accordito claim 4 is material on which the
two-dimensional. code described in any one of claims 1 to 3 is disolaved,
wherein the code nortton includes aerror detection Prror correction kccord
Ittqi 3.13.r error of a nude - can tie ctet:ec!.iedand correctedoo:rect.
code recoctnition can be ucnieved. [0011]An invention described in claim 5
is a printed material on which the twodimensional code described any one of
claims 1 to is-ft.te rein the cunt ent s incLude ' least one o".roe,ffiOOl
no inracn  



5       According to the present invention, the image, the moving image,
and the sound designated bya two-dimensional code the image of which is
picked by the terminal can be reproduced by the terminal_ [0012]An
invention described in claim 6 is a printed material on which the
two-dimensional code described in any one of claims 2to 5 is displayed,
wherein the rotational state display dots include four dots that represent
pieces of 1-bit information displaying "0" or "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,
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 anoithe tencinal 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.dimensional code, and any one of the first array, the
second array, and the third  - 6 - 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.       According to the present
invention, the display of the rotational, state display ciots makes it
possible to display an attitude of the terminal with respect to the printed
meterial, and 3 pattern states except for the information representing the
attitude of the terminal. with respect to the printed material can be
displayed by displayind any one of the first array, the second arrays 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, 



1:0013;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
disr,thwed, wherein the printed material is a book, and the two-dimensional
code causes the te=lnal to reprodupe cont. ents :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 [00141According to
the present. invention, since a two-d Hi E. S 3_ 0 rt a 1 code is re a.d
b:yr a terminal to ma k:e it possible  to acquire information related to an
attitude and a position of the terminal with respect to a printed material,
contents displayed. by the terminal can be changed. or al tored depending
on the attitude of the terminal. Brief Description of the Drawings
[0015]FIG. 1 is a pattern block. diagram showing a printed material on
which a twocode according to an embodiment of the present invention is
displayed.        FIG. 2 is a Pattern diagram showing a two-dimensional
code image-i_)ickup 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 d[ sip] ayed on a
book shown in FIG. 1, FIG.. 411 is a pattern diagram showing an arrangement
stater and FIG. 4B is a pattern diagram showing 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 twb-Wmensi.onal 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  using a book as a printed material. HO W e Ve r r as the O. rinted
material, the present invention can be a.pplied to any pr lilted material
such as a. magazine, a. brochure, a. leaflet, or.. a calendar, L0017]A
basic flow that causes a terminal to reproduce contents by using a printed
material on which a two-dimensional code according to the embodiment is
displayeb will be described below. FIG. 1 is a pattern diagram showing .a
pr. inted mat e r i al on which ati...,;(a-dimen s lona 1 code according to
the embodiment of the prement invention. is displayed, FIG. 2 is a pattern
diagram showing a two-dimensional code image-pickup state on. the
terminal., E.:1r: d F I {: , 3 is a pattern diagram showing a contents
reproducing state on the terminal. [0018]As shown in FIG. 1, in a page
space 210 or a predetermined paae of a book 200 according to Embodiment 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 cc:-de can be displayed. In page spaces on
other pages, a front cover, and a back Guyer. The number of two-cHmens'i
on.,21 codes 100 to be displayed is not limited to one on one page, and two
or more two-dimensional. codes 100 cbn 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.  [0019]As shown. in FIG. 2, on the book 200, a
terminal 300, for example, a mobile phone, a smart phone, a tablet
computer, or the like photographs the two-dimensional code 100, downloads
the contents designated by the two-dimensional code 100 from a contents
server 400 connected to the terminal through. the Internet N, and
reproduces the contents on a display unit 320. Application software that
recognizes the two-dimensional code 100 to acquire and 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
3.20, a decoding process unit that decodes a code than 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.  sound, and the like. For example,
as shown in FIG. 3, a change from a. state shown by the pictorial cut 214
to a state shown by pictorial cut 215 can be displayed together with an
explanation made by thermyving image and the sound. ate state
(-A.:lancefromthepictorial cut 214.totheprial cut 215 can. be changed by
an. operation of a. touch panel. (not shown) arranged on the display unit
320. The details of. the contents are not limited to the above description,
and can he changed as needed, [00221The 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 e t ermi ria 1
is :moved. an (Lib I qUely rotated with respect: to the page space 210, the
reprodubtin/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
magneticsensor,anaccelerationsensor,ortl-telikeincluded in the terminal 



[0023]The two-dimensional code 100 will be described below. FIG. 4 shows a
two-dimensional code displayed on the book shown4.21 is a pattern di.acTram
show-1.32g an. :TIT:nary:fa:TUE:1M state, and :FIG 4i-1 ls a pat.tern
diao,ram :showing an example of a display. The two-dimensional code 'IMO
includes a white square tralne portion "110 arranged. on the  -
circumference, an upper dot portion 120 configured by 16 dots arranged on
an upper side of the inside of the frame portion. 110, a. lower dot.
portion. 130 configured by. 16 dots arranged on a lower side of the inside,
and, a dot nondispiay portion 140 formed between the upper dot portion 120
and the lower dot portion 130. The shape of the frame portion no is not
limited to a square, and a rectangle, a circle, or the other shapes can be
employed. The color is not limited to white when the color can be
recognized on the page space. Another color may be employed. [0024]On the
dot nc.,.ndisplay portion 140, additional information that can be
recognized with the naked eye can be di.layed. In the example, characters
"kazashiteaU.you" (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". in
the embodiment, four dots arranged at four corners of the frame portion 110
are defined as rotational state display dots 151, 152, 1.53, and 154.
[0026]The remainino 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 be used. Therefore, the code display portion can specify  



contents of 220 - 1048576 types, The number of dots of the code display
portion can be changed as needed. Fror example, 28 or more dots can be
used, [0027]When the t 0 d.imens nal code 1.00 described above is actually
ueed, as shown in WIG. 48, 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. In the illustrated
example, a background color is white- However, as the background color,
another color such as black can be used.  [0020]In the terminal 300, the
frame portion 110 is ez. t r CitSCI from image dat.a of the book 200  0 bt:
a ed by image picicingup,suclias of the terminal 300 with respect. to the
two-dimensional code 100 can be obtained frocn 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 purl-.ion 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 twn -dimens.ional code 100 are
acquired. The calculation  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. [0030JFIG. 5 is a pattern diagram for explaining attitude
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 "0" or "1", in this case, it is
assumed that, as display states of the four dots, arrays of the .dots at
the four i:orners. :alseduentially 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 133, and the rotational state display dot 154 are written in
the order =led.  f''.:,..i.3..,.;
:::04i.2.,A::,a..f.:the..-.w.c..--..0..."..rN;::.7tF,;
:::.,74.).1.c.-7,,Kji100ha.s.,,,iii Ode
.f.c.:11.,..':Aging.e-othbi...n.ations.(a)to.1).1.1r:.c..ciz.:s'-.1.,..-Jet
.:14.:-..i....oh. 0.1;t h:c...Qii.ci.dac.e:h-''.'-'6i-,,,el, (.o..). tb)
t....).: 



1"..1., I,.1.:., 1,,.1., 1...., 1, 0.". 1 .0 0 (.0...).. 1,.. 0, 



I, 0 (..c:).  1   .{...cU 0" .Q, 0, 0 



.I.O..01            in this .c.iam.., as 8t.i.:(4'n in 'FIG,. 15, since (
a), .0') , and .(f). ari..:: ::',....11,:thet:t:i:5....?..al .:abblit izi
.,i.::,t1...tit4 .tiotatiOD...Of the tw..0.-4.J...m.3.-Aional cone 100
.e:anhot. be. detooted." Kore. .sPc;c1.1.::nc..4iAlT, :iTT.t. (a) iajl'.4
(Of a..1-1.X.P.t,a1=',1..24A.....te',(:, tr., III, :.i,khd IV canfl.:A: be
.d.i.scri.MAflatd fr.:Gm ea.oh. o*her- I..t.       I and. TIT.. .A,;
:b...-...,t. be ..at..c.tima.nated ht..:63.P.. 6:i::<5.1-.: .otIler', and
IT and TV: ..cannot be diMcibi.i4:L..t.iated fte-0.,. each ct,he'r.
-.1.-..n thj,.. c';a21, t, :"..t.. 11:1-t :-)..T.Ac.1: TV 7',...ilow i..):
state. i',,'= Wh.4.c.h the two-01illen..s:in8J c.Q..(4e 1.06 .7.1s:
setr,lenk;..ial-ly .r.e.7.tte:.d by in: clokwiso direction ip0..34
111.h.....:3tatts. I i ..I ;III , .)...4..ri: TV
7.'..:.:0..:be...d.isii.:I:nte''d ..py. (.'..D..),(c.) ..,.&:).1() -Thus,it
..:.is .5.p......,1...d ttia*,:       b).. .1$ ,..;. fl.ira. t ',::
11"I'Ety : ..," state in  .vihicf: " ." i.:,"... 4..i.;;;:p..1Ayed. tone
..c...otnet,. and '1,..". are <3....:..:41...:,::y4. :=.:t 1.-...h.,;
::...o;,...).-... coroex,.          cLsecond array: a state in which "0"
are displayed at two adjacent cornets, and "1" are displayed at the other
two corners, and        (e) is a third array: a state in Thich "1" is
displayed an one corner, and "0" are displayed at the other corners.
)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 



di sp] ayed n the two-dimensional code 100 are defined as the sate I. The
display state is compared with the display state of the rotational state
display dots 1511R-1 and 154 recognized by the terminal 300. In this
manner, an attitude of the terminal 300 with respect to the two-dimensional
code 100 can be recognized. [0036]Furthermore, 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 determined to make it
possible to recognize pieces of 3 pattern infc.ti on exc(,iot for inf orma
t ion repr,s ting the position and the attitude of the terminal 300 in the
two-dimensional code 100. In other words, in the embodiment, information of
loc- 1,5849625. , bits can he ad 3 [0037]At this time, 3 dots of the four
dots are used to display a rotational position relationship, and the other
16 i.e., "0" or "1", that is, 1-bit information can be added.  Ihformcd.ion
having bits the number. of which is larger by 0.5849625_, bits than that.
in a method that discrindmates rotational position relationship by 3 bits
can be obtained in the method according to the embodiment. 



1.00381A flow from reading of a two-dimensional code to repriAuction of
contents will be described below, When the terminal 300 picks up an image
of the two-dimensional code 100 (step Si) the two----(jiiirlE:11.310.17t a
code 100 is extracted from imaoe data obtained by image picking up, and 20
dots ofacodeportionared.ecodedtoaccrnireacodefordesignating the contents
(step 32) , At this time, error dates Lon and error correction are
performed by. 4 bits as needed (step S3) , [00391States of the position and
the attitude of the terminal. 300 with respect to the two dimensionalcode
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 34). [0040JA. code for :des ignatimiOlme
corn: en 0 sist ranbird tted to the contents server 400 (step 35), the
contents: are downloaded from the contents server 400 to the terminal 300 C
step SE)  and the contents are reproduced by the terminal 300 (step 57) ,
In reprodnotion. of the contents, on the  basis of the position, the
attitude, and the rotational position state that are acquired in step 34,
reproduction states of the contents can be changed (step 38).  [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
atti.tude fitno ition of a. terminal with respect to the printed material
canhe acquired. For this reason, acquired contents can be displayed such
that the contents are changed or altered depending on the attitude and the
position of the terminal with respect to the printed material, 



[ 00,12]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 pe:7.11ion information, pieces of 3 pattern,
information can. PC displLayed by rotational state display. dots. Reference
Numerals [004$]100: two-dimensional bode       110: frame portion
(position/attitude acquiring portion.) 120: upper _lot portion 1'10: lower
dot portion 140: dot nondisplay portion 141: character 142: pisymbol
151, 152, 153, 154: rotational state display dots f.posiLiuh/attitude
acquiring portion) 



200: book 210: page space 211, 212, 213: text 214, 21.5: pictorial out 300:
terminal 310: image-pickup device 320: display. unit 400: contents server
CLAIMS             printed material on which a two--dimensional code is
displayed and on which the two-dimensional code that can be read lbY a
terminal and from which information for npeeifying contents to .be
reproduced by the terminal can acquired is displayed, wherein 



the two -dimenional code includes       a position/attitude acquiring
portion from which' in-format ion. about a position and an attitude of the
terminal with respect to t.he two-diSiensional code through the terisinal
and a ca,vie portion .thatcautents to be reptodaced. hy t.he terminal
The printed: material: On .which a t0o-diMensionaa Code  displayed
according to1.).wherein the positiOhlatritpde atpulta.h .pOri-JW1 iholudes.
f rame pottiun. atangp.d prowid the two-digann tone/ code. .arld fourstate
display .Ptt8 thatpieces:. of 1 -hit.reprea.enting.rptatignaI state:.;,:k
tarmina1. with rasps:pt. to the tiqp-,41.m<snalonP1 the c-ode po:ctlon dots
that can display ea Oh of nd.pre O dn. of 1.tormat 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
:Ls displayed in the frame portion,       3. The printed. material. on
which a. two-dimensional code is displayed according to claim 2, wherein.
the frame 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 I 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 tmage, and
sound.      6. The printed materiel on which a. two-dimensional code is
displayed according to any one of claims 2 to 5 displayed, wherein
the rotational state display dots include four dots that represent pieces
of 1-bit information displaying "0" or "1" and are arra:nqed 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,  21
-        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 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 I to 6,
wherein the printed material is a book, and the two-dimensional code causes
the terminal to reproduce cont ents related to details displayed on a page
space on which the two-dimensional code is displayed. 




