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unit to display alternately the image of the logo mark and the 
two-dimensional code. 
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TWO-DMENSIONAL CODE DISPLAY 
SYSTEM, TWO-DIMENSIONAL CODE 
DISPLAY METHOD, AND PROGRAM 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a Divisional of application Ser. 
No. 12/746,043 filed Jun. 3, 2010 which is a 371 National 
Stage Entry of PCT/JP2008/069642, filed Oct. 29, 2008 
which is based on Japanese Patent Applications No. 2007 
313911 filed on Dec. 4, 2007, No. 2007-331131 filed on Dec. 
21, 2007 and No. 2008-18380 filed on Jan. 29, 2008, the 
disclosures of which are incorporated herein by reference in 
their entirety. 

TECHNICAL FIELD 

0002 The present invention relates to a two-dimensional 
code display system, a two-dimensional code display 
method, and a program. 

BACKGROUND ART 

0003. Two-dimensional codes which represent informa 
tion by two-toned cells arranged in a vertical direction and a 
horizontal direction (like a matrix) into white or black can 
handle a large amount of information in comparison with a 
one-dimensional bar-code, and are used in various scenes in a 
daily life. Regarding display of such two-dimensional codes, 
there have been proposed various technologies (see, for 
example, Patent Literature 1). 
0004 A logo-added two-dimensional code disclosed in 
Patent Literature 1 is a two-dimensional code combined with 
a logo mark, and can simultaneously represent digital infor 
mation and visual information. 
0005 Patent Literature 1: Unexamined Japanese Patent 
Application KOKAI Publication No. 2007-287004 

DISCLOSURE OF INVENTION 

Problem to be Solved by the Invention 
0006. According to such kind of the technology, however, 
when a logo mark or the like is additionally displayed, it is 
necessary to deteriorate the design characteristic of the logo 
mark or the like to some level in order to ensure the readability 
of a two-dimensional code. Moreover, it is hard to say that a 
two-dimensional code display technology which can appro 
priately cope with a user environment from the standpoint of 
reading a two-dimensional code is well established, and there 
is a necessity to further improve the readability of a two 
dimensional code. 
0007. The present invention has been made in view of the 
foregoing circumstance, and it is an object of the present 
invention to provide a two-dimensional code display system, 
a two-dimensional code display method, and a program 
which can improve a design characteristic and readability. 

Means for Solving the Problem 
0008 To achieve the object, a two-dimensional code dis 
play system of the present invention comprises: 
0009 display means which is capable of displaying a two 
dimensional code representing predetermined information by 
plurality of cells arranged in a matrix; and 
0010 display control means for changing a display form 
of the two-dimensional code. 
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0011 Moreover, a two-dimensional code display method 
of the present invention is a two-dimensional code display 
method for controlling a display means to display a two 
dimensional code representing predetermined information by 
plurality of cells arranged in a matrix, the method comprising: 
0012 a display control step of changing a display form of 
the two-dimensional code. 
0013 A program of the present invention allows a com 
puter to function as: 
0014 display control means for changing a display form 
of a two-dimensional code representing predetermined infor 
mation when display means is controlled to display the two 
dimensional code by plurality of cells arranged in a matrix. 
00.15 (In the display control step) the display control 
means may control the display means to intermittently dis 
play the two-dimensional code, and controls the display 
means to display a predetermined image while the two-di 
mensional code is not displayed. 
0016. In this case, (in the display control step) the display 
control means may repeata control of changing the display of 
the display means to the two-dimensional code after a first 
period elapses since the display means starts displaying the 
predetermined image, and a control of changing the display of 
the display means to the predetermined image after a second 
period elapses since the display means starts displaying the 
two-dimensional code. 
0017. The display means may be capable of displaying a 
synthesis image of a predetermined image and the two-di 
mensional code; and 
0018 (in the display control step) the display control 
means may control the display means to display the synthesis 
image while changing a proportion of a colored pattern con 
tained in the cell. 
0019. In this case, (in the display control step) the display 
control means may allow the two-dimensional code to repre 
sent the predetermined information by gradually increasing 
the proportion of the colored pattern after a first period 
elapses since the display means starts displaying the prede 
termined image. 
0020 (In the display control step) the display control 
means may cause the two-dimensional code not to represent 
the predetermined information by gradually decreasing the 
proportion of the colored pattern after a second period elapses 
since the proportion of the colored pattern becomes the maxi 

U 

0021 (In the display control step) the display control 
means may control the display means to display the synthesis 
image while changing the proportion of the colored pattern by 
sequentially changing and displaying plural kinds of two 
dimensional codes each having a different proportion of the 
colored pattern. 
0022 (In the display control step) the display control 
means may control the display means to display the synthesis 
image while changing a shape of the colored pattern. 
0023 (In the display control step) the display control 
means may gradually change an aspect ratio of the two 
dimensional code which the display means is controlled to 
display thereon. 
0024 (In the display control step) the display control 
means may gradually change a size of the two-dimensional 
code which the display means is controlled to display thereon. 
0025 (In the display control step) the display control 
means controls the display means to sequentially change and 
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display plural kinds of two-dimensional codes each repre 
senting information having a different content. 

EFFECT OF THE INVENTION 

0026. According to the present invention, there are pro 
vided a two-dimensional code display device, a two-dimen 
sional code display method and a program which can display 
an image having a good design characteristic without dete 
riorating the readability thereof. 
0027 Moreover, according to the present invention, there 
are provided a two-dimensional code display system, a two 
dimensional code display method, and a program which can 
visibly display a two-dimensional code regardless of the 
aspect ratio of a display Screen and the size thereof. 

BRIEF DESCRIPTION OF DRAWINGS 

0028 FIG. 1 is a block diagram showing the example 
structure of a two-dimensional code display system accord 
ing to the first embodiment of the present invention; 
0029 FIG. 2 is a top plan view showing an example of a 
two-dimensional code; 
0030 FIG. 3 is a top plan view showing an example of a 
logo mark; 
0031 FIG. 4 is a flowchart showing an example of a two 
dimensional code display process executed by the two-di 
mensional code display system of the first embodiment; 
0032 FIG. 5 is a top plan view showing an example of a 
displayed image by the two-dimensional code display system 
of the first embodiment; 
0033 FIG. 6 is a block diagram showing the example 
structure of a two-dimensional code display system accord 
ing to the second embodiment of the present invention; 
0034 FIG. 7 is a top plan view showing an example of a 

still image based on image data; 
0035 FIG. 8A is a diagram showing the example structure 
of an image display control table, and FIG. 8B is a diagram 
showing the example structure of a two-dimensional code 
display control table: 
0036 FIG. 9 is a flowchart showing an example of a two 
dimensional code display process executed by the two-di 
mensional code display system of the second embodiment; 
0037 FIGS. 10A to 10D are timing charts for explaining 
the two-dimensional code display process in FIG. 9; 
0038 FIGS. 11A to 11D are timing charts for explaining 
the two-dimensional code display process in FIG. 9; 
0039 FIG. 12 is a block diagram showing the example 
structure of a two-dimensional code display system (televi 
sion broadcasting system) according to the third embodiment 
of the present invention; 
0040 FIG. 13 is a block diagram showing the example 
structure of a transmission device in FIG. 12; 
0041 FIG. 14 is a diagram showing the example structure 
of data stored in a memory unit in FIG. 13; 
0042 FIG. 15 is a block diagram showing the example 
structure of a reception device in FIG. 12; 
0043 FIG.16 is a flowchart showing an example of a timer 
interruption process executed by the transmission device; 
0044 FIGS. 17A to 17H are diagrams showing image 
display examples of a two-dimensional code displayed by the 
reception device; 
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004.5 FIGS. 18A to 18H are (first) diagrams showing 
image display examples of a two-dimensional code displayed 
by the reception device in a modified embodiment of the third 
embodiment; 
0046 FIGS. 19A to 19F are (second) diagrams showing 
image display examples of a two-dimensional code displayed 
by the reception device in a modified embodiment of the third 
embodiment; 
0047 FIG. 20 is a (third) diagram showing image display 
examples of a two-dimensional code displayed by the recep 
tion device in a modified embodiment of the third embodi 
ment; and 
0048 FIG. 21 is a diagram showing image display 
examples of a two-dimensional code displayed by display 
means in another embodiment. 

EXPLANATION OF REFERENCE NUMERALS 

0049. 1, 10 Two-dimensional code display system 
0050 2, 11 Control unit 
0051 3, 12 Memory unit 
0.052 4, 13 Display unit 
0053. 5a to 5c Positioning symbol 
0.054 6 Logo mark 
0.055 15 Character 
0056. 20 Television broadcasting system 
0057 21 Transmission device 
0.058 22a, 22b Reception device 
0059) 121 Image display control table 
0060) 122 Two-dimensional code display control table 
0061 200, 220a, 220b Control unit 
0062 201 Memory unit 
0063. 202 Synthesis unit 
0064. 203 Encoder unit 
0065. 204 Multiplexer unit 
0066. 205 Modulation unit 
0067. 206, 221a, 221b Antenna 
0068. 210 Image encoder 
0069. 211 Sound encoder 
0070 222a, 222b Tuner unit 
(0071. 223a, 223b Demodulation unit 
00721 224a, 224b De-multiplexer unit 
0.073 225a, 225b Decoder unit 
0074 226a, 226b Processing unit 
0075) 227a, 227b Display unit 
0076) 228a, 228b Speaker 
0077. 230a, 230b Image decoder 
0078 231a, 231b Sound decoder 
0079 232a, 232b Image processing unit 
0080) 233a, 233b Sound processing unit 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

I0081. An explanation will be given of the best mode for 
carrying out the present invention. 

First Embodiment 

I0082 First, an explanation will be given of a two-dimen 
sional code display system of the first embodiment with ref 
erence to the accompanying drawings. A two-dimensional 
code display system 1 comprises, for example, a general 
purpose computer or a mobile communication device like a 
cellular phone. As shown in FIG.1, the two-dimensional code 
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display system 1 has a control unit 2, a memory unit 3, and a 
display unit 4, and those units are connected together via abus 
or the like. 

0083. The control unit 2 comprises, for example, a CPU 
(Central Processing Unit), a ROM (Read Only Memory), a 
RAM (Random Access Memory), and the like. The CPU uses 
the RAM as a work memory, and appropriately executes 
various programs stored in the ROM, the memory unit 3, or 
the like, thereby controlling the operations of the individual 
units of the two-dimensional code display system 1. In the 
embodiment, the RAM stores a display period timer for 
counting the display period of an image or a two-dimensional 
code. 

0084. The memory unit 3 comprises, for example, a hard 
disk drive or the like, and stores an OS (Operating System), 
various application programs, image data, a two-dimensional 
code, and the like. In the embodiment, the memory unit 3 
stores a two-dimensional code display program which alter 
nately displays an image based on image data and a two 
dimensional code on the display unit 4. 
0085 FIG. 2 is a top plan view showing an example of a 
two-dimensional code. As shown in FIG. 2, a two-dimen 
sional code employs a structure Such that, for example, a 
plurality of square cells each having a size of 4 mm by 4 mm 
are arranged in a vertical direction and a horizontal direction 
like a matrix 21 cells by 21 cells. The two-dimensional code 
has three positioning symbols 5a, 5b, and 5c. The two-dimen 
sional code has two-toned cells (in black and white) which 
represent, for example, a URL (Uniform Resource Locator) 
or the like. 

I0086 FIG. 3 is a top plan view showing an example of an 
image based on image data stored in the memory unit 3. In the 
embodiment, as shown in FIG. 3, an image which is alter 
nately displayed with a two-dimensional code visibly repre 
sents a logo mark 6 or the like corresponding to information 
(e.g. http://www.fa-tc.jp) represented by a two-dimensional 
code. 

0087. The display unit 4 comprises, for example, an LCD 
(Liquid Crystal Display) or the like, and displays a user 
interface screen for allowing the two-dimensional code dis 
play system 1 to perform various operations under the control 
of the control unit 2, as well as an image of the logo mark 6 
based on the image data, a two-dimensional code, and the like 
that are stored in the memory unit 3. 
0088 Next, an explanation will be given of the specific 
operation of the two-dimensional code display system 1 hav 
ing the foregoing structure with reference to the accompany 
ing drawings. 
0089 For example, as the user operates the two-dimen 
sional code display system 1 to input an instruction of starting 
displaying of a two-dimensional code, the control unit 2 acti 
Vates the two-dimensional code display program stored in the 
memory unit 3 in response to the instruction. Accordingly, a 
two-dimensional code display process shown in FIG. 4 is 
started. 

0090. As the two-dimensional code display process is 
started, first, the control unit 2 reads out image data stored in 
the memory unit 3, and as shown in FIG. 5, causes the display 
unit 4 to display the image of the logo mark 6 based on the 
image data together with the positioning symbols 5a, 5b, and 
5c (step S101). Moreover, the control unit 2 sets a timer initial 
value corresponding to, for example, 0.5 second to the display 
period timer provided in the RAM, starts countdown of the 
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display period timer, thereby starting counting of the display 
period of the image of the logo mark 6 (step S102). 
0091 Next, the control unit 2 determines whether or not an 
instruction of terminating displaying of the two-dimensional 
code is input as the user operates the two-dimensional code 
display system 1 (step S103). When the instruction of termi 
nating displaying of the two-dimensional code is input (step 
S103: YES), the control unit 2 terminates the two-dimen 
sional code display process. 
0092 Conversely, when the instruction of terminating dis 
playing of the two-dimensional code is not input (step S103: 
NO), the control unit 2 determines whether or not 0.5 second 
have elapsed since the image of the logo mark 6 is displayed 
by checking whether or not the timer value of the display 
period timer becomes “0” (step S104). When the timer value 
of the display period timer is a value other than “0” (step 
S104: NO), the control unit 2 determines that 0.5 second have 
not elapsed since the image of the logo mark 6 is displayed, 
and continues displaying the image of the logo mark 6, and 
waits until 0.5 second have elapsed by looping. 
0093. Thereafter, as the timer value of the display period 
timer becomes “0” and the control unit 2 determines that 0.5 
second have elapsed since the image of the logo mark 6 is 
displayed (step S104: YES), and the control unit 2 once ter 
minates displaying of the image of the logo mark 6 (step 
S105). Next, the control unit 2 reads out a two-dimensional 
code stored in the memory unit 3 and displays the two-dimen 
sional code on the display unit 4 (step S106), thereby chang 
ing the display of the display unit 4 from the image of the logo 
mark 6 to the two-dimensional code. While at the same time, 
the control unit 2 sets a timer initial value corresponding to, 
for example, 2.0 seconds to the display period timer, and 
starts countdown of the display period timer, thereby starting 
counting of the display period of the two-dimensional code 
(step S107). 
0094 Subsequently, the control unit 2 determines whether 
or not an instruction of terminating displaying of the two 
dimensional code is input as the user operates the two-dimen 
sional code display system 1 (step S108). When the instruc 
tion of terminating displaying of the two-dimensional code is 
input (step S108: YES), the control unit 2 terminates the 
two-dimensional code display process. 
0.095 Conversely, when the instruction of terminating dis 
playing of the two-dimensional code is not input (step S108: 
NO), the control unit 2 determines whether or not 2.0 seconds 
have elapsed by checking whether or not the timer value of the 
display period timer becomes “0” (step S109). When the 
timer value of the display period timer is a value other than 
“0” (step S109: NO), the control unit 2 determines that 2.0 
seconds have not elapsed since the two-dimensional code is 
displayed, continues displaying of the two-dimensional code, 
and waits until 2.0 seconds have elapsed by looping. 
0096. Thereafter, as the timer value of the display period 
timer becomes “0” and the control unit 2 determines that 2.0 
seconds have elapsed since the two-dimensional code is dis 
played (step S109: YES), the control unit 2 once terminates 
display of the two-dimensional code (step S110). Next, the 
control unit 2 returns the process to the step S101, and dis 
plays the image of the logo mark 6 based on the image data on 
the display unit 4, thereby changing the display of the display 
unit 4 from the two-dimensional code to the image of the logo 
mark 6. 
0097. By repeating such a process, the display unit 4 alter 
nately displays the image of the logo mark 6 shown in FIG.5 
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and the two-dimensional code shown in FIG. 2. Moreover, by 
setting the display period of the image of the logo mark 6 and 
the display period of the two-dimensional code to 0.5 second 
and 2.0 seconds, respectively, a user can read information 
from the two-dimensional code, while at the same time, can 
view the image of the logo mark 6. 
0098. As explained above, according to the two-dimen 
sional code display system 1 of the embodiment, the control 
unit 2 performs a controlling of changing the display of the 
display unit 4 from the image of the logo mark 6 to the 
two-dimensional code after 0.5 second have elapsed since the 
image of the logo mark 6 is displayed on the display unit 4. 
The control unit 2 performs a controlling of changing the 
display of the display unit 4 from the two-dimensional code to 
the image of the logo mark 6 after 2.0 seconds have elapsed 
since the two-dimensional code is displayed on the display 
unit 4. By repeating Such controlling, the control unit 2 can 
alternately display the image of the logo mark 6 shown in 
FIG. 5 and the two-dimensional code shown in FIG. 2 on the 
display unit 4. 
0099. Accordingly, the two-dimensional code display sys 
tem 1 can display the image of the logo mark 6 having a good 
design characteristic without deteriorating the readability of 
the two-dimensional code. 

Second Embodiment 

0100 Next, by referring to drawings, an explanation will 
be given of a two-dimensional code display system according 
to the second embodiment of the present invention. A two 
dimensional code display system 10 of the second embodi 
ment has the similar hardware structure to the two-dimen 
sional code displays system 1 (see FIG. 1) of the first 
embodiment, and as shown in FIG. 6, has a control unit 11, a 
memory unit 12, and a display unit 13, and those units are 
connected together via a bus or the like. 
0101 The control unit 11 comprises, for example, a CPU, 
a ROM, a RAM, a CTC (Counter/Timer Circuit), and the like. 
Every time an interruption request signal is input from the 
CTC, the CPU appropriately executes various programs 
stored in the ROM, the memory unit 12, or the like by using 
the RAM as a work memory, thereby controlling operations 
of the individual units of the two-dimensional code display 
system 10. 
0102. In the embodiment, the RAM stores a display flag 
indicating that an image based on image data, and a two 
dimensional code are displayed on the display unit 13, and a 
display control timer used when controlling the display of the 
display unit 13. 
0103) The memory unit 12 comprises, for example, a hard 
disk drive or the like, and stores an OS, various application 
programs, various control tables, image data, a two-dimen 
sional code, etc. 
0104. In the embodiment, the memory unit 12 stores plural 
pieces of image data indicating respective plural kinds of still 
images constituting a motion image with a layer structure that 
the plural pieces of image data are stacked in the reproduction 
order from the bottom layer to the top layer. The layer struc 
ture is optional, and for example, plural pieces of image data 
indicating respective plural kinds of still images constituting 
a motion image may be stacked in the reproduction order of 
the motion image from the top layer to the bottom layer. 
0105. As shown in FIG. 7, an image represented by such 
image data visibly represents a character 15 having three 
positioning symbols 5a, 5b, and5c placed on the face thereof. 
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The facial expressions of the character 15 and the positions of 
the hands and legs thereofon one still image differ from those 
on another still image. 
0106 The memory unit 12 shown in FIG. 6 stores plural 
kinds of two-dimensional codes each having a different col 
ored pattern of the cell, size and shape thereof with a layer 
structure that the two-dimensional codes are stacked in a 
predetermined order from the bottom layer to the top layer. 
0107 Such two-dimensional codes are created by chang 
ing the colored pattern of the cell constituting the two-dimen 
sional code shown in FIG. 2, and the size (i.e., a proportion of 
colored pattern contained in a cell) thereof. 
0108. In the embodiment, the memory unit 12 stores plural 
kinds of two-dimensional codes with circular colored pat 
terns having a different diameter, and two-dimensional codes 
having colored patterns patterned in an X-like shape, a cross 
like shape, with a layer structure that the two-dimensional 
codes are stacked together. Note that the shape of a colored 
pattern is optional, and for example, may be a rectangle 
similar to a cell, a triangle, a hexagon, a diamond shape, a star, 
a heart, or the like, or, may be an infinite form. 
0109 The memory unit 12 shown in FIG. 6 stores an 
image display control table 121 shown in FIG. 8A, a two 
dimensional code display control table 122 shown in FIG.8B, 
and the like as control tables which are referred to when the 
displaying of the display unit 13 is controlled. 
0110. As shown in FIG. 8A and FIG. 8B, a timer determi 
nation value indicating a change timing of an image and a 
two-dimensional code and a layer where image data indicat 
ing an image to be displayed on the display unit 13 and a 
two-dimensional code are arranged are registered in the 
image display control table 121 and the two-dimensional 
code display control table 122 in association with each other. 
Note that letters mand n in the figure are integers greater than 
or equal to 0. 
0111. The memory unit 12 shown in FIG. 6 stores a two 
dimensional code display program as one of various applica 
tion programs. In accordance with the two-dimensional code 
display program, the control unit 11 executes a two-dimen 
sional code display process. In the two-dimensional code 
display process, the control unit 11 displays an image based 
on image data and a two-dimensional code on the display unit 
13 Superimposed with each other, and sequentially changes 
Such an image and a two-dimensional code correspondingly 
to the updating of a timer value of the display control timer. 
0112 The display unit 13 comprises, for example, an LCD 
(Liquid Crystal Display) or the like, and displays a user 
interface screen for allowing the two-dimensional code dis 
play system 10 to perform various operations under the con 
trol of the control unit 11, as well as an image based on image 
data, a two-dimensional code, and the like that are stored in 
the memory unit 12. 
0113. Next, an explanation will be given of the specific 
operation of the two-dimensional code display system 10 
having the foregoing structure with reference to accompany 
ing drawings. 
0114. As the CPU of the control unit 11 receives an inter 
ruption request signal which is output from the CTC for each 
predetermined period (e.g., 33 ms) and receives an interrup 
tion request, the CPU executes a predetermined timer inter 
ruption process. In the timer interruption process, as the CPU 
of the control unit 11 runs the two-dimensional code display 
program, a two-dimensional code display process shown in 
FIG. 9 is executed. 
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0115. In the two-dimensional code display process, first, 
as shown in FIG. 9, the CPU determines whether or not the 
display flag provided in the RAM is ON (step S201). When 
the display flag is OFF (step S201: NO), the CPU determines 
whether or not an instruction of starting displaying of a two 
dimensional code is input as the user operates the two-dimen 
sional code display system 10 (step S202). 
0116. When determining in the step S202 that no instruc 
tion of starting displaying of a two-dimensional code is input 
(step S202: NO), the CPU directly terminates the two-dimen 
sional code display process. Conversely, when determining 
that an instruction of starting displaying of a two-dimensional 
code is input (step S202: YES), the CPU sets a timer initial 
value “0” to the display control timer provided in the RAM 
(step S203). 
0117 Subsequently, the CPU refers to the image display 
control table 121 or the like shown in FIG. 8A, and controls 
the display unit 13 to display an image based on image data 
arranged in a layer corresponding to the timer initial value “O'” 
set in the step S203, i.e., the lowest layer (step S204). 
0118 Note that since a layer corresponding to the timer 

initial value“0” is not registered in the two-dimensional code 
display control table 122 shown in FIG. 8B, a control which 
causes the display unit 13 to display a two-dimensional code 
is not carried out in the step S204. 
0119) Thereafter, the CPU sets the display flag to be ON 
(step S205), and terminates the two-dimensional code display 
process. 
0120 Conversely, when determining that the display flag 

is ON in the step S201 (step S201:YES), the CPU determines 
whether or not an instruction of terminating displaying of a 
two-dimensional code is input as the user operates the two 
dimensional code display system 10 (step S206). 
0121 When determining in the step S206 that no instruc 
tion of terminating displaying of a two-dimensional code is 
input (step S206:NO), the CPU updates the timer value of the 
display control timer provided in the RAM by, for example, 
incrementing such value (step S207). 
0122 Next, the CPU detects a timer determination value 
matching the timer value updated in the step S207 from the 
image display control table 121 shown in FIG. 8A or the 
two-dimensional code display control table 122 shown in 
FIG. 8B, thereby determining whether or not it becomes a 
timing (change timing) to change an image or a two-dimen 
sional code displayed on the display unit 13 (step S208). 
0123. When it has become the change timing (step S208: 
YES), the CPU causes the display unit 13 to display an image 
based on image data or a two-dimensional code arranged in a 
layer corresponding to the timer value detected in the step 
S208 instead of a current display content (step S209), and 
terminates the two-dimensional code display process. 
0.124 More specifically, when a timer determination value 
matching the updated timer value is detected only from the 
image display control table 121 shown in FIG. 8A but is not 
detected from the two-dimensional code display control table 
122 shown in FIG. 8B in the step S208, only the image 
displayed on the display unit 13 is changed but the display of 
the two-dimensional code is not changed in the step S209. 
0.125 Conversely, when a timer determination value 
matching the updated timer value is detected only from the 
two-dimensional code display control table 122 shown in 
FIG. 8B but is not detected from the image display control 
table 121 shown in FIG. 8A in the step S208, only the two 
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dimensional code displayed on the display unit 13 is changed 
but the display of the image is not changed. 
0.126 Further, when a timer determination value matching 
the updated timer value is detected from both image display 
control table 121 shown in FIG. 8A and two-dimensional 
code display control table 122 shown in FIG. 8B in the step 
S208, both image and two-dimensional code displayed on the 
display unit 13 are changed. 
I0127. When determining in the step S208 that it has not 
become the change timing (step S208:NO), the image and the 
two-dimensional code both displayed on the display unit 13 
are not changed, and the CPU terminates the two-dimensional 
code display process. More specifically, when a timer deter 
mination value matching the updated timer value is not 
detected from both of the image display control table 121 and 
the two-dimensional code display control table 122, the CPU 
determines that it is not the change timing. 
I0128. When determining in the step S206 that an instruc 
tion of terminating displaying of the two-dimensional code is 
input (step S206: YES), the CPU controls the display unit 13 
to terminate displaying of the image and the two-dimensional 
code (step S210), and clears the display flag to set it to be OFF 
(step S211), and terminates the two-dimensional code display 
process. 
I0129. Next, the two-dimensional code display process 
will be explained in more detail with reference to accompa 
nying drawings. 
0.130 For example, as a user inputs an instruction of start 
ing displaying of a two-dimensional code at a timing t–0 (step 
S202:YES), the CPU of the control unit 11 sets a timer initial 
value “0” to the display control timer (step S202). The CPU of 
the control unit 11 causes the display unit 13 to display only 
an image visibly representing the character 15 shown in FIG. 
10A based on image data arranged in the lowest layer corre 
sponding to the timer initial value (step S204). 
I0131 Thereafter, every time a timer value of the display 
control timer matches a timer determination value registered 
in the image display control table 121 (step S208: YES), the 
CPU performs a display-change control (step S209). More 
specifically, the CPU gradually changes an image displayed 
on the display unit 13 to a still image based on image data 
arranged in an upper layer, thereby causing the display unit 13 
to display a motion image of the character 15. For example, at 
a timing titl, as shown in FIG. 10B, an image displayed on 
the display unit 13 is changed to a still image based on image 
data arranged in a layer L1(t1). 
0.132. When it becomes a timing t—t2, a timer value 
becomes matching a timer determination value registered in 
the two-dimensional code display control table 122 shown in 
FIG. 8B (step S208: YES), a synthesis image of a motion 
image of the character 15 with a two-dimensional code is 
displayed in the step S209. At this timing t-t2, as shown in 
FIG. 10C, a synthesis image of the motion image of the 
character 15 with the two-dimensional code having colored 
patterns, each of which is formed to have its Smallest diam 
eter, and arranged in a layer L2(t2) is displayed on the display 
unit 13. 
I0133. Thereafter, every time a timer value of the display 
control timer becomes matching a timer determination value 
registered in the two-dimensional code display control table 
122 shown in FIG. 8B (step S208: YES), the CPU gradually 
changes a two-dimensional code to be displayed on the dis 
play unit 13 to a two-dimensional code arranged in an upper 
layer in the step S209. Accordingly, the size of each of the 



US 2010/0238 199 A1 

colored patterns formed in the two-dimensional code gradu 
ally becomes large. When the size of each of the colored 
patterns becomes a predetermined size, it becomes possible 
for the user to read information from the two-dimensional 
code displayed on the display unit 13 using a predetermined 
two-dimensional code reader. 

0134) Further, when it becomes a timing t-t3, the CPU 
changes the two-dimensional code displayed on the display 
unit 13 to a two-dimensional code arranged in a layer L2(t3) 
in the step S209. Accordingly, as shown in FIG. 10D, a 
synthesis image of a motion image of the character 15 with a 
two-dimensional code having circular colored patterns, each 
of which is formed to have its largest diameter, is displayed on 
the display unit 13. Thereafter, for about one second, chang 
ing of a two-dimensional code configuring a synthesis image 
displayed on the display unit 13 is not carried out. 
0135 When it becomes a timingt-tA, the CPU changes the 
two-dimensional code displayed on the display unit 13 to a 
two-dimensional code arranged in a layer L2(tA) in the step 
S209. Accordingly, as shown in FIG. 11A, the shape of the 
colored patterns formed in the two-dimensional code config 
uring a synthesis image displayed on the display unit 13 
becomes an X-like shape. 
0136. Thereafter, every time a timer value of the display 
control timer becomes matching a timer determination value 
registered in the two-dimensional code display control table 
122 shown in FIG. 8B (step S208: YES), the CPU gradually 
changes the two-dimensional code displayed on the display 
unit 13 to a two-dimensional code arranged in an upper layer 
in the step S209. Next, at a timingt-tS, as shown in FIG. 11B, 
the CPU changes the shape of the colored patterns of the 
two-dimensional code displayed on the display unit 13 to a 
cross-like shape, thereby displaying the synthesis image as if 
the colored patterns are rotating. 
0.137 Thereafter, every time a timer value of the display 
control timer becomes matching a timer determination value 
registered in the two-dimensional code display control table 
122 shown in FIG. 8B (step S208: YES), the CPU gradually 
changes the two-dimensional code displayed on the display 
unit 13 to a two-dimensional code arranged in an upper layer, 
thereby causing the size of the colored patterns of the two 
dimensional code to gradually decrease. 
0.138. When it becomes a timing t—tó, a timer value of the 
display control timer becomes not matching a timer determi 
nation value registered in the two-dimensional code display 
control table 122 shown in FIG.8B (step S208:NO), the CPU 
terminates the two-dimensional code display process, and as 
shown in FIG. 11C, displays only a motion image of the 
character 15 on the display unit 13. 
0.139. Note that when it becomes a timing t—t7, a timer 
value of the display control timer becomes matching the 
initial timer determination value registered in the image dis 
play control table 121 shown in FIG.8A (step S208:YES), the 
display of the display unit 13 returns to an image shown in 
FIG 10A. 

0140. A two-dimensional code displayed on the display 
unit 13 during a period from the timing t–to to a timing 
t t2+t6 may be changed to a two-dimensional code having 
different information. This allows the CPU to display a syn 
thesis image having the same motion image of the character 
15 but having different information represented by a two 
dimensional code as shown in FIG. 11D on the display unit 13 
during a period after a timing tit2+t6. 
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0.141. As explained above, according to the two-dimen 
sional code display system 10 of the second embodiment, 
every time a timer value of the display control timer becomes 
matching a timer determination value registered in the two 
dimensional code display control table 122 shown in FIG.8B, 
the CPU of the control unit 11 performs a display-change 
control. That is, the CPU of the control unit 11 gradually 
changes a two-dimensional code to be displayed on the dis 
play unit 13 from one arranged in lower layer to another 
arranged in an upper layer. Accordingly, it is possible to cause 
the size of the colored pattern contained in the cell to gradu 
ally become large or become Small, or to change the shape of 
the colored pattern. 
0142. In this fashion, the CPU can cause a two-dimen 
sional code displayed on the display unit 13 to represent 
predetermined information (e.g., a URL) by gradually mak 
ing the size of the colored patterns larger and larger after a 
period t2 is elapsed from when the motion image of the 
character 15 is displayed on the display unit 13. At a timing 
t t3, by gradually making the size of the colored patterns 
Smaller and Smaller after approximately one second is 
elapsed from when the size of the colored patterns becomes 
the largest size, it becomes possible to cause a two-dimen 
sional code not to represent predetermined information. 
0143. That is, the two-dimensional code display system 10 
has a state where only the motion image of the character 15 is 
displayed, and gradually displays a two-dimensional code 
from this state. Therefore, it is possible for the user to view the 
motion image of the character 15 with a good design charac 
teristic. 
0144. Moreover, the two-dimensional code display sys 
tem 10 can display a synthesis image as if the colored patterns 
are rotating by changing the shape of the colored pattern of 
the cell, thereby causing a two-dimensional code itself to have 
a good design characteristic. 
0.145) Further, the two-dimensional code display system 
10 maintains the size of the colored patterns of the two 
dimensional code for about one second after the size of the 
colored patterns becomes maximum, and gradually makes 
the size thereof smaller and smaller, so that it is possible to 
provide a sufficient time for the user to read information from 
the two-dimensional code using a predetermined two-dimen 
sional code reader. 
0146. As explained above, according to the two-dimen 
sional code display system 10 of the second embodiment, it is 
possible to display the image of a character having a good 
design characteristic without deteriorating the readability of a 
two-dimensional code. 

Third Embodiment 

0147 Next, an explanation will be given of the third 
embodiment of the present invention with reference to 
accompanying drawings. In the third embodiment, the two 
dimensional code display system of the present invention is 
applied to a television broadcasting system. A television 
broadcasting system 20 is for realizing, for example, terres 
trial digital broadcasting, BS (Broadcasting Satellite) digital 
broadcasting, CS (Communications Satellite) digital broad 
casting, and as shown in FIG. 12, generally comprises a 
transmission device 21, a reception device 22a, and a recep 
tion device 22b. 
0.148. The transmission device 21 is a television broad 
casting transmission device or the like provided at, for 
example, a television broadcasting station or the like, and as 
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shown in FIG. 13, has a control unit 200, a memory unit 201, 
a synthesis unit 202, an encoder unit 203, a multiplexer unit 
204, a modulation unit 205, an antenna 206, etc. 
014.9 The control unit 200 comprises, e.g., a CPU (Central 
Processing Unit), a ROM (Read Only Memory), a RAM 
(Random Access Memory), a CTC (Counter/Timer Circuit), 
and the like. Every time an interruption request signal is input 
from the CTC, the CPU appropriately executes various pro 
grams stored in the ROM or the like using the RAM as a work 
memory, thereby controlling the operations of the individual 
units of the transmission device 21. 
0150. In the embodiment, in response to the updating of 
the value of a control timer (the control timer value) provided 
in, for example, the RAM, the CPU sequentially outputs 
Video data, Sound data, image data or the like corresponding 
to the updated control timer value. 
0151. The memory unit 201 comprises, for example, a 
hard disk drive. As shown in FIG. 14, image data of plural 
kinds of two-dimensional codes having aspect ratios from 1:1 
to 1.33 ... : 1 (=4:3) and a timer determination value indicat 
ing a timing of reading out individual image data are regis 
tered in the memory unit 201 in association with each other. 
0152. In the embodiment, correspondingly to timer deter 
mination values t1 to t1+At, plural pieces of image data P(t1) 
to P(t1+At) of two-dimensional codes having an aspect ratio 
of 1:1 are registered in the memory unit 201. Moreover, 
regarding timer determination values t1+At to tak, plural 
pieces of image data P(t1+At) to P(tA) of two-dimensional 
codes having aspect ratios gradually becoming larger and 
larger from 1:1 to 1.33 ... :1 as a timer determination value 
becomes large are registered in the memory unit 201. Further, 
correspondingly to timer determination values tA to tak+At, 
plural pieces of image data P(tA) to P(tA+At) of two-dimen 
sional codes having an aspect ratio of 1.33 ... :1 are registered 
in the memory unit 201. Regarding timer determination Val 
ues tal+Alt to t5, plural pieces of image data P(tA+At) to P(t5) 
of two-dimensional codes having aspect ratios gradually 
becoming Smaller and Smaller from 1.33 . . . : 1 to 1:1 as a 
timer determination value becomes large are registered in the 
memory unit 201. 
0153. Let us suppose that a two-dimensional code of the 
third embodiment have the same structure (see FIG. 2) as 
those of the first and second embodiments. 
0154 Return to FIG. 13, the synthesis unit 202 synthesizes 
Video data representing a video image having an aspect ratio 
of 16:9 with image data stored in the memory unit 201, and 
outputs a synthesized video image. 
0155 The encoder unit 203 comprises, for example, a 
video encoder 210 and a sound encoder 211. The encoderunit 
203 performs compression coding on video data output from 
the synthesis unit 202 and sound data input under the control 
of the control unit 200 using the video encoder 210 and the 
Sound encoder 211, respectively, and outputs coded data. 
0156 The multiplexer unit 204 multiplexes video data 
having undergone compression coding by the video encoder 
210 and Sound data having undergone compression coding by 
the Sound encoder 211, and adds an error correcting code. 
Accordingly, the multiplexer unit 204 causes the bit streams 
of the video data and the Sound data to be a packet, and creates 
and outputs a transport stream conforming to MPEG2 (Mov 
ing Picture Experts Group 2). 
0157. The modulation unit 205 performs digital modula 
tion appropriate for each radio wave characteristic (e.g., 
OFDM (Orthogonal Frequency Division Multiplexing) 
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modulation for a terrestrial digital broadcasting, 8PSK (8 
Phase Shift Keying) modulation for BS digital broadcasting 
and CS digital broadcasting) on the transport stream output 
from the multiplexer unit 204, thereby creating and output 
ting a broadcasting signal. 
0158. The antenna 206 converts the broadcasting signal 
created by the modulation unit 205 into a radio wave, and 
outputs the radio wave, thereby broadcasting a program. 
0159. The reception device 22a, 22b is, for example, a 
household television broadcasting reception device, and as 
shown in FIG. 15, has a control unit 220a, 220b, an antenna 
221a, 221b, a tuner unit 222a, 222b, a modulation unit 223a, 
223b, de-multiplexer unit 224a, 224b, a decoder unit 225a, 
225b, a process unit 226a, 226b, a display unit 227a, 227b, 
and a speaker 228a, 228b. 
0160 The control unit 220a, 220b comprises, for example, 
a CPU, a ROM, a RAM, and the like. The CPU appropriately 
executes various programs stored in the ROM or the like using 
the RAM as a work memory, thereby controlling operations 
of individual units of the reception device 22a, 22b. 
0.161 The antenna 221a, 221b converts an externally-in 
put radio wave into an electric signal, and outputs the electric 
signal. 
(0162 The tuner unit 222a, 222b extracts, via the antenna 
221a, 221b, respectively, an electric signal tuned to a fre 
quency of a channel selected as an audience operates, for 
example, a remote controller from the electric signal input, 
thereby receiving a broadcasting signal transmitted from the 
transmission device 21 via a terrestrial tower, a BS broadcast 
satellite, a CS broadcast satellite, or the like. 
0163 The demodulation unit 223a, 223b performs, on the 
broadcasting signal received by the tuner 222a, 222b, respec 
tively, digital demodulation appropriate for each kind of a 
radio wave characteristic (e.g., OFDM demodulation process 
for terrestrial digital broadcasting, 8PSK demodulation pro 
cess for BS digital broadcasting or CS digital broadcasting), 
thereby converting the broadcasting signal into a transport 
stream, and outputs the transport stream. 
0164. The de-multiplexer unit 224a, 224b separates the 
transport stream converted by the demodulation unit 223a, 
223b, respectively, into a video stream and a Sound stream 
based on the packet ID (Identification Data) of the transport 
stream, and outputs the video stream and the sound stream. 
0.165. The decoder 225a, 225b, respectively, comprises, 
for example, a video decoder 230a, 230b, a sound decoder 
231a, 231b, and the like. The video decoder 230a, 230b 
performs decoding on the video stream output from the de 
multiplexer unit 224a, 224b, respectively, thereby creating 
and outputting video data. The sound decoder 231a, 231b 
performs decoding on the Sound stream output from the de 
multiplexer unit 224a, 224b, thereby creating and outputting 
Sound data. 

0166 The process unit 226a, 226b, respectively, com 
prises a video process unit 232a, 232b, and a sound process 
unit 233a, 233b. The video process unit 232a performs A/D 
(Analog/Digital) conversion on the video data output from 
the video decoder 230a, and outputs the converted data to the 
display unit 227a. The video process unit 232b performs a 
process of changing the aspect ratio from 16:9 to 4:3 on the 
video data output from the video decoder 230b, performs A/D 
conversion, and Supplies the converted data to the display unit 
227b. The sound process unit 233a, 233b performs A/D con 
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version on the Sound data output from the Sound decoder 
231a, 231b, and supplies the converted data to the speaker 
228a, 228b. 
(0167. The display unit 227a, 227b comprises, for 
example, an LCD (Liquid Crystal Display) or the like. 
0168 The display unit 227a has a display screen having an 
aspect ratio of 16:9, and displays a video image based on the 
video data supplied from the video process unit 232a on the 
display Screen, thereby displaying the video image of a pro 
gram broadcasted from the transmission device 21 on the 
display screen as it is while maintaining the aspect ratio to 
16:9. The display unit 227b has a display screen having an 
aspect ratio of 4:3, and displays a video image based on the 
video data supplied from the video process unit 232b on the 
display Screen, thereby displaying the video image of a pro 
gram broadcasted from the transmission device 21 on the 
display Screen while changing the aspect ratio to 4:3. 
0169. The speaker 228a, 228b outputs a sound based on 
the sound data supplied from the sound process unit 233a, 
233b, respectively. 
0170 Next, by referring to drawings, an explanation will 
be given of the specific operation of the television broadcast 
ing system 20 having the foregoing structure. 
0171 At the transmission device side 21, as the CPU of the 
control unit 200 receives an interruption request signal output 
for every predetermined period (e.g., 33 ms) from the CTC 
and receives an interruption request, the CPU executes a 
predetermined timer interruption process. In the timer inter 
ruption process, as shown in FIG. 16, first, the CPU updates 
the control timer value (e.g., adds 1) provided in the RAM 
(step S301). Next, the CPU supplies video data correspond 
ing to the updated control timer value to the synthesis unit 
202, and supplies sound data to the sound encoder 211 (step 
S302). 
0172 Moreover, the CPU determines whether or not the 
updated timer value matches a timer determination value 
stored in the memory unit 201 (step S303). As a result, when 
the updated timer value does not match (step S303: NO), the 
CPU directly terminates the timer interruption process. Con 
versely, when it is determined that the updated control timer 
value matches the timer determination value (step S303: 
YES), the CPU reads out image data corresponding to the 
timer determination value from the memory unit 201, and 
supplies the image data to the synthesis unit 202 (step S304). 
0173 When only video data is supplied to the synthesis 
unit 202, the video data is directly supplied to the video 
encoder 210. In contrast, when image data is Supplied in 
addition to video data, the synthesis unit 202 synthesizes the 
image data with the video data, and Supplies the synthesized 
data to the video encoder 210. 
0.174. The video data and the sound data supplied to the 
encoder unit 203 are subjected to compression coding by the 
video encoder 210 and the sound encoder 211, respectively. 
The data is multiplexed by the multiplexer unit 204, an error 
correction code is added to such data, and Such data is con 
verted into a transport stream conforming to MPEG2. There 
after, the modulation unit 205 performs digital modulation on 
the transport stream to convert the transport stream into a 
broadcasting signal, and the broadcasting signal is output 
from the antenna 206. 
0175 Conversely, at the reception device 22a, 22b side, 
the tuner unit 222a, 222b, respectively, receives the broad 
casting signal input via the antenna 221a, 221b. The demodu 
lation unit 223a, 223b performs digital demodulation on the 
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received broadcasting signal to convert the broadcasting sig 
nal into a transport stream conforming to MPEG2. The de 
multiplexer unit 224a, 224b separates the transport stream 
into a video stream and a sound stream based on the packet ID 
of the transport stream. Thereafter, the video stream is 
demodulated by the video decoder 230a, 230b to be converted 
into video data, which is Supplied to the video process unit 
232a, 232b, respectively. 
0176 The video process unit 232a performs A/D conver 
sion on the Supplied video data, and Supplies the converted 
data to the display unit 227a. Accordingly, a video image of a 
program broadcasted from the transmission device 21 is 
directly displayed on the display screen of the display unit 
227a while maintaining the aspect ratio to 16:9. In contrast, 
the video process unit 232b performs a process of changing 
the aspect ratio from 16:9 to 4:3 on the supplied video data, 
performs A/D conversion on Such data, and Such data is 
Supplied to the display unit 227b. Accordingly, a program 
broadcasted from the transmission device 21 is displayed on 
the display screen of the display unit 227b with the changed 
aspect ratio of 4:3. 
0177 Conversely, the sound stream is subjected to 
demodulation by each of the sound decoder 231a, 231b, and 
is converted into Sound data. The converted Sound data is 
subjected to A/D conversion by the sound process unit 233a, 
233b, and is supplied to the speaker 228a, 228b, respectively. 
Accordingly, the speaker 228a, 228b outputs a sound based 
on the Sound data. 

0.178 Next, the two-dimensional code display process 
will be explained in more detail with reference to accompa 
nying drawings. 
0179 First, during a period prior to a timing t1, in the 
transmission device 21, since a control timer value does not 
match any one of the timer determination values stored in the 
memory unit 201 (step S303:NO), the synthesis unit 202 does 
not synthesize image data of a two-dimensional code with 
Video data. Accordingly, a video image having no image of a 
two-dimensional code is displayed on the display unit 227a 
(227b) of the reception device 22a (22b). 
0180. Thereafter, when it becomes the timing t1, since a 
control timer value matches a timer determination value t1 
(step S303: YES), the synthesis unit 202 synthesizes image 
data P(t1) corresponding to the timer determination value t1 
with video data. In this case, since a video image based on 
Video data is displayed on the display Screen of the display 
unit 227a of the reception device 22a while maintaining the 
aspect ratio to 16:9, as shown in FIG. 17A, the image of a 
two-dimensional code is displayed with an aspect ratio of 1:1. 
In contrast, since a video image based on the video data is 
displayed on the display screen of the display unit 227b of the 
reception device 22b with the aspect ratio being changed to 
4:3, as shown in FIG. 17E, an image of the two-dimensional 
code is displayed with the aspect ratio being changed to 
0.75:1. 

0181. Thereafter, during a period (e.g., 0.2 second) prior to 
a timing t1+At, image data of a two-dimensional code having 
an aspect ratio of 1:1 is synthesized with video data by the 
synthesis unit 202. Therefore, the display screen of the dis 
play unit 227a keeps displaying the image of the two-dimen 
sional code while maintaining the aspect ratio to 1:1. In 
contrast, the display screen of the display unit 227b keeps 
displaying the image of two-dimensional code while main 
taining the aspect ratio to 0.75:1. 
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0182 During a period from the timing t1 to the timing 
t1+At, it is possible for the audience to read information 
represented by the two-dimensional code displayed on the 
display Screen of the display unit 227a using a two-dimen 
sional code reader of for example, a cellular phone or the like. 
In contrast, it is difficult to accurately read information rep 
resented by the two-dimensional code displayed on the dis 
play screen of the display unit 227b. 
0183. After the timing t1+At, the synthesis unit 202 syn 
thesizes respective plural pieces of image data of the two 
dimensional code having an aspect ratio r (1<r-1.33):1 in an 
order of a smaller r with video image. Accordingly, a video 
image having the image of the two-dimensional code with an 
aspect ratio of r:1 is displayed on the display screen of the 
display unit 227a, and a video image having the image of the 
two-dimensional code with an aspect ratio of 0.75xr:1 is 
displayed on the display screen of the display unit 227b. 
0184 As an example, at a timing t2, since the synthesis 
unit 202 synthesizes image data P(t2) of the two-dimensional 
code having an aspect ratio of r2:1 with image data, as shown 
in FIG. 17B, the image of the two-dimensional code is dis 
played on the display screen of the display unit 227a with an 
aspect ratio of r2:1. Conversely, as shown in FIG. 17F, the 
image of the two-dimensional code is displayed on the dis 
play screen of the display unit 227b with an aspect ratio of 
O.75Xr2:1. 

0185. As another example, at a timing t3 (>t2), since the 
synthesis unit 202 synthesizes image data P(t3) of the two 
dimensional code having an aspect ratio of r3 (>r2):1 with 
video data, as shown in FIG. 17C, the image of the two 
dimensional code is displayed on the display Screen of the 
display unit 227a with an aspect ratio of r3:1. Conversely, as 
shown in FIG. 17G, the image of the two-dimensional code is 
displayed on the display screen of the display unit 227b with 
an aspect ratio of 0.75xr3:1. 
0186. When it becomes a timing tA, since the synthesis 
unit 202 synthesizes image data P(tA) of the two-dimensional 
code having an aspect ratio of 1.33 ... :1 with video data, as 
shown in FIG. 17D, the image of the two-dimensional code is 
displayed on the display screen of the display unit 227a with 
an aspect ratio of 1.33 ... : 1. Conversely, as shown in FIG. 
17H, the image of the two-dimensional code is displayed on 
the display screen of the display unit 227b with an aspect ratio 
of 1 (=0.75x1.33 ...):1. 
0187. As explained above, during a period from the timing 
tl+Atto the timing tA, the image of the two-dimensional code 
displayed on the display screen of the display unit 227a 
changes its shape to a landscape-oriented rectangle overtime. 
In contrast, the image of the two-dimensional code displayed 
on the display screen of the display unit 227b changes its 
shapes from a portrait-oriented rectangle to a square over 
time. 
0188 Thereafter, during a period (e.g., 0.2 second) until it 
becomes a timing tA+At, since the synthesis unit 202 synthe 
sizes image data of the two-dimensional code having an 
aspect ratio of 1.33 ... :1 with video data, the display screen 
of the display unit 227a keeps displaying the image of the 
two-dimensional code while maintaining the aspect ratio to 
1.33:1. Conversely, the display screen of the display unit 227b 
keeps displaying the image of the two-dimensional code 
while maintaining the aspect ratio to 1.1 . . . . 
0189 During such a period from the timing tá to the timing 
t4+At, it is difficult to accurately read information represented 
by the two-dimensional code displayed on the display unit 
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227a using a two-dimensional code reader, but it becomes 
possible to read information represented by the two-dimen 
sional code displayed on the display screen of the display unit 
227 b. 

0190. After the timing tA+At, the synthesis unit 202 
sequentially synthesizes respective plural pieces of image 
data of the two-dimensional code having an aspect ratio r 
(1<r-1.33):1 in an order of a larger r with video data. Accord 
ingly, a video image having the two-dimensional code with an 
aspect ratio of r:1 is displayed on the display Screen of the 
display unit 227a. Conversely, a video image having the 
two-dimensional code with an aspect ratio of 0.75xr:1 is 
displayed on the display screen of the display unit 227b. 
0191) When it becomes a timing t5, since the synthesis 
unit 202 synthesizes image data P(t5) of the two-dimensional 
code having an aspect ratio of 1:1 with video data, like the 
timing t1, the image of the two-dimensional code is displayed 
on the display screen of the display unit 227a with an aspect 
ratio of 1:1. Conversely, the image of the two-dimensional 
code is displayed on the display Screen of the display unit 
227b with an aspect ratio of 0.75:1. 
0.192 Thereafter, displaying carried out from a timing t5 
to the timingtl is repeated with Such a period (e.g., 2 seconds) 
being as one cycle T (=t5-t1). 
0193 As explained above, according to the television 
broadcasting system 20 of the third embodiment, in the trans 
mission device 21, the CPU of the control unit 200 supplies 
image data of the two-dimensional code having an aspect 
ratio of 1:1 to the synthesis unit 202 and causes the synthesis 
unit 202 to synthesize the image data with video data during 
a period from the timing t1 to the timing til+At (e.g., 0.2 
second). Accordingly, in the reception device 22a, a video 
image having the image of the two-dimensional code with an 
aspect ratio of 1:1 is displayed on the display Screen of the 
display unit 227a. Conversely, a video image having the 
image of the two-dimensional code with an aspect ratio of 
0.75:1 is displayed on the display screen of the display unit 
227 b. 

0194 Thereafter, the CPU of the control unit 200 causes 
the synthesis unit 202 to synthesize respective plural pieces of 
image data of the two-dimensional code with an aspect ratio 
r (1<r-1.33):1 with video data in an order of a smaller r during 
a period from the timing t1+At to the timing tA. Accordingly, 
in the reception device 22a, the image of the two-dimensional 
code contained in the video image displayed on the display 
screen of the display unit 227a has a changing aspect ratio, so 
that the shape of the two-dimensional code gradually changes 
its shape to a landscape-oriented rectangle from a square. 
Conversely, in the reception device 22b, the shape of the 
two-dimensional code displayed on the display screen of the 
display unit 227b gradually changes its shape to a square from 
a portrait-oriented rectangle. 
(0195 The CPU of the control unit 200 supplies image data 
of the two-dimensional code having an aspect ratio of 1.33 .. 
.:1 to the synthesis unit 202 and causes the synthesis unit 202 
to synthesize Such image data with video data during a period 
(e.g., 0.2 second) from the timing tA to the timing tA+At. 
Accordingly, in the reception device 22b, the image of the 
two-dimensional code having an aspect ratio of 1 (=0.75x1. 
33...):1 is displayed on the display screen of the display unit 
227b. Conversely, the image of the two-dimensional code 
having an aspect ratio of 1.33:1 is displayed on the display 
screen of the display unit 227a. 
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0196. Accordingly, during a period from the timing t1 to 
the timingtl+At, it is possible to read information represented 
by the two-dimensional code displayed on the display Screen 
of the display unit 227a having an aspect ratio of 16:9 using 
a two-dimensional code reader. Moreover, during a period 
from the timing tA to the timing tA+At, it is possible to read 
information represented by the two-dimensional code dis 
played by the display screen of the display unit 227b having 
an aspect ratio of 4:3 using a two-dimensional code reader. 
0.197 Thus, according to the television broadcasting sys 
tem 20, it is possible to readably display the two-dimensional 
code on the display Screen regardless of the aspect ratio of the 
display screen of the display unit of the reception device 22. 
As a result, it is possible to overcome a problem that an 
audience cannot read information represented by the dis 
played two-dimensional code using a two-dimensional code 
reader because of the specification relating to the aspect ratio 
of the reception device 22 of the audience. 
0198 Moreover, by displaying the image of the two-di 
mensional code having an aspect ratio of 1:1 on the display 
screen of the display unit 227a, 227b for a predetermined 
period (e.g., 0.2 second), it is possible to provide a sufficient 
time for the audience to read information from the two-di 
mensional code using a two-dimensional code reader. 
0199 The present invention is not limited to the foregoing 
individual embodiments, and can be changed and modified in 
various forms. Hereinafter, modified examples of the forego 
ing embodiments will be explained. 
(0200. In the first embodiment, the explanation has been 
given of a case where an image alternately displayed with a 
two-dimensional code is the logo mark 6 corresponding to 
information represented by the two-dimensional code. The 
present invention is, however, not limited to this case, and 
Such an image may be one representing the content of infor 
mation represented by the two-dimensional code. For 
example, when information represented by the two-dimen 
sional code is the content of a flight ticket, an image visibly 
representing the content thereof may be alternately displayed 
on the display unit 4 with the two-dimensional code. 
0201 In the first embodiment, an image alternately dis 
played with a two-dimensional code may be one which is not 
directly related to information represented by the two-dimen 
sional code, and for example, may be an advertisement image 
of an advertiser. Further, an image alternately displayed with 
a two-dimensional code is not limited to a still image, and 
may be a motion image. 
0202 In the second embodiment, the explanation has been 
given of the case where the motion image of the character 15 
is displayed on the display unit 13 by gradually changing 
images displayed on the display unit 13 to still images based 
on image data arranged in upper layers. The present invention 
is, however, not limited to this case, and the motion image of 
the motion image of the character 15 may be displayed on the 
display unit 13 based on motion image data in MPEG (Mov 
ing Picture Experts Group) format. 
0203. In the second embodiment, an image synthesized 
with a two-dimensional code and displayed may not be a 
motion image, and may be a still image. 
0204. In the third embodiment, the explanation has been 
given of the example case where the display Screens have an 
aspect ratio of 16:9 and an aspect ratio of 4:3, respectively, but 
the present invention is not limited to this case, and can be 
applied to a display Screen having any aspect ratio. More 
specifically, the present invention can be applied to a display 
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screen having an aspect ratio used for a movie, such as a 
standard size (aspect ratio: 1.37:1), a Vista size (aspect ratio: 
1.85:1), or a cinema scope size (aspect ratio: 2.35:1). 
0205 For example, in order to set a two-dimensional code 
displayed on the display screen having a cinemaScope size to 
be readable, the aspect ratio of a two-dimensional code con 
tained in a video image having an aspect ratio of 16:9 may be 
changed from 1:1 to 0.76 . . . : 1. Further, in order to set a 
two-dimensional code to be readable through a display Screen 
having an aspect ratio of 4:3, the aspect ratio of the image of 
the two-dimensional code contained in a video image having 
an aspect ratio of 16:9 may be changed from 1:1.33 ... to 0.76 
... :1. In this case, when the aspect ratio of the image of the 
two-dimensional code contained in the video image having an 
aspect ratio of 16:9 becomes 1:1.33 ..., 1:1, 0.76 ... :1, the 
image of the two-dimensional code may be kept displaying 
for a predetermined period (e.g., 0.2 second). 
0206. In the foregoing third embodiment, for example, a 
Video image containing a two-dimensional code and a video 
image containing an image other than the two-dimensional 
code (e.g., a character oraletter) may be alternately displayed 
on the display screen of the display unit 227a (227b) while 
gradually changing the aspect ratio (see FIGS. 18A to 18H 
and 19A to 19F). In this case, image data of the two-dimen 
sional code and an image other than the two-dimensional 
code may be alternately supplied to the synthesis unit 202 for 
every predetermined period to synthesize such image or 
image data with a video data. 
0207. This improves the design characteristic when the 
image of the two-dimensional code is displayed on the dis 
play screen of the display unit 227a (227b). Moreover, when 
a video image containing the image of the two-dimensional 
code is displayed on the display Screen of the display unit 
227a (227b), as predetermined sound data is synthesized with 
Sound data of a program in the transmission device 21, a 
predetermined sound other than the Sound of the program 
may be output from the speaker 228a (228b) of the reception 
device 22a (22b). 
0208. In the foregoing third embodiment, the explanation 
has been given of an example case where the two-dimensional 
code display system is the television broadcasting system in 
which video data synthesized with image data of a two 
dimensional code is converted into a radio wave and distrib 
uted, but the present invention is not limited to this case. For 
example, the present invention can be applied to the Internet 
broadcasting in which Video image or the like is Superim 
posed on a carrier wave and broadcasted via a network. Fur 
ther, a DVD (Digital Versatile Disc)-Rom or the like storing 
Video data synthesized with image data of a two-dimensional 
code may be reproduced by a reproduction device and a video 
image containing the image of the two-dimensional code may 
be displayed on the display screen of the display unit 227a 
(227b). 
0209. In the third embodiment, when the reception device 
22a (22b) displays the image of a two-dimensional code with 
an aspect ratio of 1:1, the transmission device 21 may perform 
controlling in Such a way that the size of the image of the 
two-dimensional code gradually changes. More specifically, 
when the image of the two-dimensional code is displayed 
with an aspect ratio of 1:1 at either one of the reception device 
22a or the reception device 22b, the control unit 200 of the 
transmission device 21 increases the size of the image of the 
two-dimensional code to be synthesized with video data step 
by step. Accordingly, as shown in FIG. 20, at the reception 
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device 22a (22b), the image of the two-dimensional code 
gradually increases its size. When the size of the two-dimen 
sional code becomes the maximum size set beforehand, the 
control unit 200 reduces the size of the image of the two 
dimensional code to be synthesized with video image step by 
step. The control unit 200 repeats such control (image size 
Small-elarge-> Small) of changing the size of the image of the 
two-dimensional code by predetermined times. This facili 
tates reading of the two-dimensional code regardless of the 
screen size of a video image output device like a television 
broadcasting reception device that a user (audience or the 
like) has. That is, it is not necessary for the user to put a 
two-dimensional code reader close to the screen of the video 
image output device, or to take any action Such that the user 
himself/herself comes close to the video image output device, 
and it becomes possible for the user to read information from 
the displayed two-dimensional code. Note that when the size 
of the image of the two-dimensional code is gradually 
changed, the control unit 200 of the transmission device 21 
may cut in an image other than the two-dimensional code 
(e.g., a character or a letter) regularly or randomly. 
0210. The control unit 2 of the two-dimensional code dis 
play system 1, the control unit 11 of the two-dimensional 
code display system 10, and the control unit 200 of the trans 
mission device 21 in the television broadcasting system 20 
may perform a control in Such a way that plural kinds of 
two-dimensional codes, each representing information hav 
ing a different content, are sequentially changed and dis 
played individually on the display unit 4, 13, and the display 
unit 227a (227b) of the reception device 22a (22b). At this 
time, as shown in FIG. 21, an image other than the two 
dimensional code may be cut in regularly or randomly. 
0211 Although the explanation has been given of the case 
where the program executed by each CPU of the control unit 
2 of the two-dimensional code display system 1, the control 
unit 11 of the two-dimensional code display system 10, and 
the control unit 200 of the transmission device 21 in the 
television broadcasting system 20 is stored in the ROM, the 
memory unit 3, 12, or the like beforehand, the present inven 
tion is not limited to this case. For example, a program for 
executing the foregoing operation may be applied to a con 
ventional general-purpose computer to allow Such computer 
to function as the two-dimensional code display system 1, 10 
or the television broadcasting system 20 of the foregoing 
embodiment. 
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0212. How to provide such a program is optional, and for 
example, Such a program may be stored in a computer-read 
able recording medium (flexible disk, CD (Compact Disc)- 
ROM, DVD (Digital Versatile Disc)-ROM, or the like) and 
the recording medium may be distribute to provide Such a 
program, or Such a program may be stored in a storage over a 
network like the Internet, and may be downloaded. 
0213 When the foregoing process is sheared by an OS and 
an application program or is executed by the cooperation of 
the OS and the application program, only the application 
program may be stored in a recording medium or a storage, 
and the program may be Superimposed on a carrier wave and 
distributed over a network. For example, the program may be 
posted on a BBS (BulletinBoard System) over a network, and 
distributed over the network. By running the program and 
executing the program under the control of the OS like the 
other application programs, the foregoing process can be 
executed. 

INDUSTRIAL APPLICABILITY 

0214. The present invention can be applied to various tech 
nologies related to display of a two-dimensional code. 

1. A two-dimensional code display system comprising: 
a display unit which is capable of displaying a two-dimen 

sional code representing predetermined information by 
a plurality of cells arranged in a matrix; and 

a display control unit which gradually changes a size of the 
two-dimensional code which the display unit is con 
trolled to display thereon. 

2. A two-dimensional code display method for controlling 
a display unit to display a two-dimensional code representing 
predetermined information by a plurality of cells arranged in 
a matrix, the method comprising: 

a display control step of gradually changing a size of the 
two-dimensional code which the display unit is con 
trolled to display thereon. 

3. A computer-readable recording medium recording a pro 
gram that allows a computer to function as: 

display control means for changing a display form of a 
two-dimensional code representing predetermined 
information when a display unit is controlled to display 
the two-dimensional code by a plurality of cells 
arranged in a matrix, wherein 

the display control means gradually changes a size of the 
two-dimensional code which the display unit is con 
trolled to display thereon. 
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