DESCRIPTION

PRINTED MATERIAL ON WHICH 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
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.



Patent Literature 1: Japanese Unexamined Patent 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.
[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 intormation 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



for specifying contents to be reproduced 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 totheprintedmaterial 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.



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
toclaim2 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.



According to the present invention, the image, the

moving image, and the sound designated by a 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 2 to 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 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.

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 boock can be reproduced.
Effect of the Invention
[0014] According to the present invention, since a

two-dimensional code is readby a terminal tomake 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 altered depending
on the attitude of the terminal.

Brief Description of the Drawings

[0015] FIG. 1 is apatternblock diagram showing a printed
material on which a two-dimensional code according to an
embodiment of the present invention 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. 4B is 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
[00106] 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



using a book as a printed material. However, as the printed
material, the present invention can be applied to any printed
material such as a magazine, a brochure, a leaflet, or a
calendar.

[0017] 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
displayed will be described below. FIG. 1 is a pattern
diagramshowingaprintedmaterial onwhicha two-dimensional
code according to the embodiment of the present invention
is displayed, FIG. 2 is a pattern diagram showing a
two-dimensional code image-pickup state on the terminal,
and FIG. 3isapatterndiagramshowing a contents reproducing
state on the terminal.

[0018] As shown in FIG. 1, in a page space 210 on a
predetermined page 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 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 reccgnized 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, downlcads the contents designated by the
two-dimensional code 100 froma 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 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.



_10._

[0021] The contents can include an image, a moving image,
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 the moving image and the sound.
The state change from the pictorial cut 214 to the pictorial
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 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 ismoved 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, orthelike 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 is apatterndiagramshowing
an example of a display. The two-dimensional code 100

includes a white square frame portion 110 arranged on the
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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 nondisplay
portion 140 formed between the upper dot portion 120 and
the lower dot portion 130. The shape of the frame portion
110 is not limited to a square, and a rectangle, a circle,
or the other shapes can be employed. The color isnot 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 "O0" 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, 8dots of the 28 dots are usedas 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. In the illustrated example,
a background color is white. However, as the background
color, ancther 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. 5isapatterndiagram for 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 "0" or "1". In 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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[0032] The arrays of the rotational state display dots
151, 152, 153, and 154 of the two-dimensional code 100 have
the following 6 combinations (a) to (f) in consideration
of the coincidence by rotation:

(a) 1I 1' 1, 1

by 1, 1, 1, 0
(ey 1, 1, 0, O
(&) 21, 0, 1; @
(e) 1, 0, 0, O
(d) o0, 0, 0, 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,
III, and IV cannot be discriminated from each other. 1In
(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, I1II, 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,
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(c) is a second array: a state inwhich "0" are displayed
at two adjacent corners, and "1" are displayed at the other
two corners, and

(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, anyoneof 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. In this case, 2 patterns,
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i.e., "0" or "1", that is, 1l-bit information can be added.
Information having bits the number of which is larger by
0.5849625... bits than that in a method that discriminates
rotational position relationship by 3 bits can be obtained
in the method according to the embodiment.

[0038] A flow from reading of a two-dimensicnal code
to reproduction of contents will be described below. When
the terminal 300 picks up an image of the two-dimensional
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 S54).

[0040] A code for designating the contents is transmitted
to the contents server 430 (step S5), the contents are
downloaded from the contents server 400 tc the terminal
300 (step 36), and the contents are reproducedby the terminal

300 (step S7). 1In reproduction of the contents, on the
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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
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151, 152, 153, 154: rotational state display dots
(position/attitude acquiring portion)

200: book

210: page space

211, 212, 213: te=xt

214, 215: pictorial cut

300: terminal

310: image-pickup device

320: display unit

400: contents server



19

Claims

1. A printed material 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
displaying 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,

the position/attitude acgquiring portion includes a frame
portion disposed on an outer ©periphery of the two-
dimensional code and four rotational state display dots
capable of each displaying a piece of 1-bit information
representing a rotational state of the terminal
corresponding to the two-dimensional code, the code portion
includes a plurality of code display dots capable of each
displaying the piece of 1-bit information, the rotational
state display dots and the code display dots are displayed
on both sides sandwiching a dot non-display portion in
which no dot is displayed in the frame portion,

the rotational state display dots includes four dots each
displaying a piece of 1-bit information representing “0” or
“1” and arranged in any one of states defined by:

a first array: a state in which “0” is displayed at one

corner and “1” is displayed at another corner;
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a second array: a state in which “0” is displayed at each
of two adjacent corners and “1” 1s displayed at each of
other two corners; and

a third array: a state in which “1” is displayed at one
corner and “0” is displayed at another corner,

a read array state of the rotational state display dots
in the first array, the second array, and the third array
in which the two-dimensional code and the terminal have a
predetermined specific positional relationship 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
corresponding to the two-dimensional code, and pieces of 3
pattern information can be recognized as information except
for the attitude of the two-dimensional code by determining
any one of the first array, the second array, and the third
array selected as an array of the acquired rotational state
display dots.

2. The printed material on which a two-dimensional code is
displayed according to claim 1, wherein the frame portion
is square, and the rotational state display dots are
displayed at four corners of the frame portion.

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

includes dots for error detection and error correction.
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4. The printed material on which a two-dimensional code is
displayed according to «c¢laim 1, wherein the contents
include at least one of an image, a moving image, and sound.
5. The printed material on which a two-dimensional code is
displayed according to any one of claims 1 to 4, 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.



