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METHOD FOR GENERATING AND
RESTORING DIGITAL CONTENTS, AND
COMPUTER-READABLE RECORDING
MEDIUM INCLUDING PROGRAM FOR THE
SAME

TECHNICAL FIELD

[0001] The present invention relates to a method for gener-
ating and restoring digital contents, and more particularly, to
a method for generating and restoring digital contents, which
prints numerical values constituting a digital contents file or a
data image composed of various colors of dots mapped with
data values of a digital contents file on a printable medium
and restores the original contents file using the image includ-
ing the numerical values printed on the printable medium or
the various colors of dots.

BACKGROUND

[0002] According to conventional contents transfer tech-
nology, digital contents files have been transferred under such
an environment that the digital contents files are stored in a
portable storage medium such as CD, memory card, and
memory stick and the portable storage media are recognized
by a computer to access the digital contents files stored in the
portable storage media.

[0003] Inthe conventional contents transfer technology, the
portable storage medium stores a plurality of digital contents
files depending on its storage capacity for digital data. The
portable storage medium stores a digital contents file in which
binary values represented by 0 and 1 are listed. A digital
device such as a computer accesses a digital contents file
according to a transfer standard of digital data depending on
the type of the portable storage medium.

[0004] Since the digital contents transfer technology using
a potable storage medium requires a digital input/output
device to recognize the portable storage medium, the portable
storage medium and the digital input/output device must be
provided to transfer digital contents files. When the digital
device does not include the digital input/output device
capable of recognizing the portable storage medium, the digi-
tal contents files cannot be transferred. Therefore, there is a
demand for new technology for transferring digital contents
files, which is different from the digital contents transfer
technology using a portable storage medium.

DISCLOSURE

Technical Problem

[0005] An embodiment of the present invention is directed
to a digital contents generation and restoration technology
which prints numerical values constituting a digital contents
file and a data image composed of various colors of dots
mapped with data values of a digital contents file on a printing
medium (for example, paper, plastic card, and business card),
and restores the original contents file using the image includ-
ing the numerical values printed on the printable medium or
the various colors of dots.

Technical Solution

[0006] In accordance with an embodiment of the present
invention, a method for generating digital contents includes:
(a) analyzing numerical values constituting a digital contents
file in which the numerical values are coded by a predeter-
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mined numeral system; and (b) printing the analyzed numeri-
cal values on a printing medium.

[0007] In accordance with another embodiment of the
present invention, a method for generating digital contents
includes: (a) generating an image for a printing medium on
which numerical values constituting a digital contents file are
printed in which the numerical values are coded by a prede-
termined numeral system; (b) detecting the numerical values
from the generated image; and (c) generating a digital con-
tents file using the detected numerical values.

[0008] In accordance with another embodiment of the
present invention, a method for generating digital contents
includes: (a) analyzing data values for a digital contents file in
which the numerical values are coded by a predetermined
numeral system; and (b) printing an image composed of vari-
ous colors of data dot pixels mapped with the analyzed data
values.

[0009] In accordance with another embodiment of the
present invention, a method for restoring digital contents
includes: (a) generating an image for a printing medium on
which an image composed of various colors of data dot pixels
mapped with data values for a digital contents file are printed
in which the numerical values are coded by a predetermined
numeral system; (b) detecting the data values mapped with
the respective dot pixels constituting the corrected image; and
(c) generating the digital contents file using the detected data
values.

Advantageous Effects

[0010] According to the embodiments of the present inven-
tion, a relatively simple and widely spread digital device such
as a camera or scanner is used to restore a digital contents files
from a series of numerical values printed on a paper or a data
image composed of various colors of dots mapped with data
values of a digital contents file. Accordingly, the digital con-
tents file may be transferred to an external representation
device through a simple printed matter and then reproduced,
without using a high-capacity data storage medium and a
complex representation device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is configuration diagram illustrating a digital
contents generation and restoration system according to a first
embodiment of the present invention.

[0012] FIG. 2 is a flowchart for explaining a method for
generating and restoring digital contents according to the first
embodiment of the present invention.

[0013] FIGS. 3A and 3B are conceptual diagrams of data
images composed of various colors of dots according to a
second embodiment of the present invention.

[0014] FIG. 4 is a block diagram illustrating the configura-
tion of a digital contents generation and restoration system
according to the second embodiment of the present invention.
[0015] FIG. 5 is a flowchart for explaining a method for
generating and restoring digital contents according to the
second embodiment of the present invention.

BEST MODE FOR THE INVENTION

[0016] Exemplary embodiments of the present invention
will be described below in more detail with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be con-
structed as limited to the embodiments set forth herein.
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Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey the
scope of the present invention to those skilled in the art.
Throughout the disclosure, like reference numerals refer to
like parts throughout the various figures and embodiments of
the present invention.

[0017] FIG.1is configuration diagram illustrating a digital
contents generation and restoration system according to a first
embodiment of the present invention.

[0018] The digital contents generation and restoration sys-
tem according to the first embodiment of the present inven-
tion includes a printing terminal 110 and a restoration device
150. The printing terminal 110 is configured to print numeri-
cal values constituting a digital contents file on a piece of
paper 130. The restoration device 150 is configured to gen-
erate an image for the paper 130 on which the series of
numerical values are printed, detect the numerical values
from the generated image, and restore the digital contents file.
The configurations of the printing terminal 110 and the res-
toration device 150 to perform such operations will be
described as follows.

[0019] The digital contents file may include one of various
contents files such as music file, moving image file, voice
recorded file, character information file, address book file and
the like.

[0020] The printing terminal 110 prints numerical values
on the paper 130, and the restoration device 150 generates an
image for the paper 130 on which the series of numerical
values are printed, and detects the numerical values from the
image so as to generate a digital contents file. Here, the
numerical values are expressed according to a numeral sys-
tem agreed between the printing terminal 110 and the resto-
ration device 150. Therefore, the numerical values may be
expressed according to a binary system, an octal notation, or
a decimal system.

[0021] The printing terminal 110 includes a printing
instruction unit 111 and a printer 113. The printing instruction
unit 111 is configured to analyze the numerical values con-
stituting the digital contents file and issue an instruction to
print the analyzed numerical values. The printer 113 is con-
figured to print the numerical values on the paper 130 accord-
ing to the instruction of the printing instruction unit 111.
[0022] The printing instruction unit 111 provides a list of a
plurality of digital contents files to a user, reads a digital
contents file selected by the user, and instructs the printer 113
to print the numerical values constituting the digital contents
file. The printing instruction unit 111 instructs the printer 113
to print the series of binary numerical values constituting the
digital contents file.

[0023] The printer 113 prints the binary numerical values
on the paper 130 according to the instruction of the printing
instruction unit 111. The paper 130 used in the printer 113
may have an exterior similar to that of a general paper. The
paper 130 does not need to have a large difference from a
general paper in terms of the material of the paper. Further-
more, the paper 130 used in the printer 113 is not necessarily
formed of paper pulp, but may be formed of a plastic material.
The paper 130 may include a card, a business card, a music
album, a book, a pamphlet, a product surface, a CD surface
and the like.

[0024] The restoration device 150 includes an image gen-
eration unit 151, anumber detection unit 153, a file generation
unit 155, and a transmitting and receiving unit 157. The image
generation unit 151 is configured to generate an image for the
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paper on which the series of numerical values are printed. The
number detection unit 153 is configured to detect the series of
numerical values from the generated image. The file genera-
tion unit 155 is configured to generate a digital contents file
including the detected numerical values. The transmitting and
receiving unit 157 is configured to transmit the generated
digital contents file to a representation device 170. In this
embodiment of the present invention, it has been described
that the restoration device 150 transmits the digital contents
file to the representation device 170, but the present invention
is not limited thereto. The restoration device 150 may include
an interface into which a portable storage medium such as a
small memory card or USB memory card may be inserted. In
this case, the representation device 170 to support the por-
table storage medium may receive the restored digital con-
tents file through the portable storage medium.

[0025] When the restoration device 150 includes a camera,
the image generation unit 151 uses the camera to generate an
image for the paper 130 on which the series of numerical
values are printed. The image generation unit 151 drives the
camera to take an image for the paper 130 on which the series
of numerical values are printed, thereby generating the image.
In another embodiment, when the restoration device 150
includes a scanner, the image generation unit 151 uses the
scanner to generate an image for the paper 130 on which the
series of numerical values are printed. The image generation
unit 151 drives the scanner to scan the paper 130 on which the
series of numerical values are printed, thereby generating the
image.

[0026] The number detection unit 153 detects the series of
numerical values from the image generated by the image
generation unit 151. The number detection unit 153 detects
the series of numerical values, expressed according to the
system agreed between the printing terminal 110 and the
restoration device 150, from the image. The number detection
unit 153 transfers the detected numerical values to the file
generation unit 155.

[0027] The file generation unit 155 generates a digital con-
tents file including the numerical values detected by the num-
ber detection unit 153. The file generation unit 155 converts
the numerical values into binary numerical values by refer-
ring to the numerical values expressed according to the sys-
tem agreed between the printing terminal 110 and the resto-
ration device 150, and generates a digital contents file
composed of binary numerical values.

[0028] The transmitting and receiving unit 157 transmits
and receives data to and from the representation device 170
which is an external device. The transmitting and receiving
unit 157 according to the first embodiment of the present
invention transmits the generated digital contents file to the
representation device 170.

[0029] The representation device 170 reproduces the digi-
tal contents file generated by the restoration device 150.

[0030] As anexample of the digital contents generation and
restoration system, an example in which an address book is
transmitted from a computer to a mobile terminal will be
described as follows. The computer reads binary values con-
stituting data of the address book and displays the read binary
values on a monitor, and the mobile terminal takes an image
for the binary values displayed on the monitor so as to acquire
image data, detects the binary values included in the image
data so as to acquire original address book data, and stores the
address book data in the address book. In addition to the



US 2014/0158755 Al

address book, various types of digital contents files may be
transferred from the computer to the mobile terminal.
[0031] FIG. 2 is a flowchart for explaining a method for
generating and restoring digital contents according to the first
embodiment of the present invention.

[0032] Themethod for generating and restoring digital con-
tents according to the first embodiment of the present inven-
tion includes an operation in which the restoration device 150
generates an image for the paper 130 on which a series of
numerical values are printed, detects the series of numerical
values from the image, and restores a digital contents file.
[0033] The restoration device 150 generates an image for
the paper 130 on which the series of numerical values are
printed, at step S210. For example, the restoration device 150
may use a camera to take an image for the paper 130 on which
the series of numerical values are printed, thereby generating
the image. In another embodiment, the restoration device 150
may use a scanner to scan the paper on which the series of
numerical values are printed, thereby generating an image.
[0034] The restoration device 150 detects the series of
numerical values from the generated image in which the
numerical values are coded by a predetermined numerical, at
step S220. The restoration device 150 performs image pro-
cessing for number detection on the generated image, and
detects the series of numerical values included in the image.
[0035] The restoration device 150 converts the detected
numerical values into binary numerical values, and generates
a digital contents file including the binary numerical values,
at step S230. The restoration device 150 converts the numeri-
cal values into the binary numerical values by referring to the
numerical values expressed according to the predetermined
numeral system, and generates the digital contents file com-
posed of the binary values.

[0036] Then, the restoration device 150 transmits the digi-
tal contents file to the representation device 170 through the
transmitting and receiving unit 157 at step S240, and the
representation device 170 performs a decoding process cor-
responding to the contents property of the digital contents file
and reproduces the digital contents file at step S250.

[0037] FIGS. 3A and 3B are conceptual diagrams of data
images composed of various colors of dots according to a
second embodiment of the present invention.

[0038] FIGS.3A and 3B illustrate data images composed of
a plurality of dot pixels obtained by representing digital con-
tents data using various colors, and the respective dot pixels
are matched with data values constituting the digital contents
data according to a predefined method. Here, the dot pixels
may be represented in various manners such as Gray Scale,
RGB, and CMYK.

[0039] Referring to FIG. 3A, an information image 3105
indicating data amount, dot pixel unit, an effective region of
dot pixels, resolution information, and a reference point of the
dot pixels may be displayed outside a plurality of data dot
pixels 310qa obtained by representing digital contents data in
various colors. Furthermore, a reference dot sequence 310a
composed of a plurality of dot pixels may be displayed around
the plurality of data dot pixels 310a. The reference dot
sequence 310q sequentially displays all colors which may be
expressed by the method for representing dot pixels, and
serves as a reference for correcting discoloration of the
printed data dot pixels on a printing medium and color dis-
tortion of the data dot pixels which occurs while the printed
data dot pixels are scanned. For example, when the color of a
specific data dot pixel is distorted, the data dot pixel is com-
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pared to a dot pixel existing in the reference dot sequence
310q and having the same color as the data dot pixel, in order
to determine the distortion of the specific data dot pixel. The
distortion is reflected to correct a data image composed of
data dot pixels.

[0040] Referring to FIG. 3B, L-shaped separator images
3205 are displayed at the respective corners of an effective
region of a plurality of data dot pixels 320a obtained by
representing digital contents data in various colors. The effec-
tive region of the data dot pixels 320a may be indicated by the
separator images 3204.

[0041] FIG. 4 is a block diagram illustrating the configura-
tion of a digital contents generation and restoration system
according to the second embodiment of the present invention.

[0042] Referring to FIG. 4, the digital contents generation
and restoration system according to the second embodiment
of the present invention includes a printing terminal 410 and
a restoration device 450. The printing terminal 410 is config-
ured to analyze data of a digital contents file and print a data
image, including various colors of dot pixels mapped with the
analyzed data, on a piece of paper 430. The restoration device
450 generates an image for the paper 430 on which the data
image is printed, and restores the digital contents file from the
generated image. The configurations of the printing terminal
410 and the restoration device 450 to perform such operations
will be described as follows.

[0043] The printing terminal 410 prints a data image on the
paper 430, and the restoration device 450 generates an image
for the paper 430 on which the data image is printed, detects
data dot pixels 310a from the generated image, and correct the
detected data dot pixels 310a to restore the digital contents
file.

[0044] The printing terminal 410 includes a printing
instruction unit 411 and a printer 413. The printing instruction
unit 411 is configured to instruct the printer 413 to print data
dot pixels matched with data constituting a digital contents
file. The printer 413 is configured to print the data dot pixels
on the paper 430 according to the instruction of the printing
instruction unit 411. Here, the printing instruction unit 411
may issue an instruction to print the information image 3105
and the reference dot sequence 310c¢ around the data dot
pixels.

[0045] The printing instruction unit 411 provides a list of a
plurality of digital contents files to a user, reads a digital
contents file selected by the user, and instructs the printer 413
to print a data image for the digital contents file.

[0046] The printer 413 prints the data image on the paper
430 according to the instruction of the printing instruction
unit 411.

[0047] The restoration device 450 includes an image gen-
eration unit 451, an image correction unit 453, a file genera-
tion unit 455, and a transmitting and receiving unit 457. The
image generation unit 451 is configured to generate an image
for the paper 430 on which the data image is printed. The
image correction unit 453 is configured to correct distortion
which may occur while the image is scanned. The file gen-
eration unit 455 is configured to restore the digital contents
file from the plurality of data dot pixels constituting a data
image displayed on the corrected image. The transmitting and
receiving unit 457 is configured to transmit the restored digi-
tal contents file to the representation device 470.
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[0048] When the restoration device 450 includes a camera
or scanner, the image generation unit 451 uses the camera or
scanner to generate an image for the paper 430 on which the
data image is printed.

[0049] The image correction unit 453 is configured to cor-
rect distortion which may occur when the data image printed
on the paper is discolored by an external environment or
which may occur in a camera lens or image processing while
the image is read through a camera or scanner. The image
correction unit 453 determines and corrects distortion of the
data dot pixels constituting the data image, using the refer-
ence dot sequence 310c included in the data image. At this
time, the image correction unit 453 may reflect the distortion
of'the data dot pixels to generate a corrected image or provide
the distortion information to the file generation unit 455. The
image correction unit 453 may correct a resolution difference
between an actual image printed on the paper 430 and an
image generated by the image generation unit 451 as well as
the color distortion. For example, when a resolution differ-
ence occurs between the actual image printed on the paper
430 and the image generated by the image generation unit
451, the image correction unit 453 applies the resolution
information included in the information image 3106 to cor-
rect the resolution of the image generated by the image gen-
eration unit 451.

[0050] The file generation unit 455 is configured to detect
the data dot pixels from the image generated by the image
generation unit 451 or the image corrected by the image
correction unit 453 and restore the digital contents data using
the data information matched with the detected data dot pix-
els. Furthermore, when the distortion information is received
from the image correction unit 453, the file generation unit
455 may restore the digital content data by reflecting the
distortion information into the image generated by the image
generation unit 451.

[0051] The transmitting and receiving unit 457 is config-
ured to transmit and receive data to and from the representa-
tion device 470 which is an external device. The transmitting
and receiving unit 467 according to the second embodiment
of the present invention transmits the generated digital con-
tents file to the representation device 470.

[0052] The representation device 470 is configured to
reproduce the digital contents file generated by the file gen-
eration unit 455.

[0053] FIG. 5 is a flowchart for explaining a method for
generating and restoring digital contents according to the
second embodiment of the present invention.

[0054] Themethod for generating and restoring digital con-
tents according to the second embodiment of the present
invention includes an operation in which the restoration
device 450 generates an image for the paper 430 on which a
data image is printed and detects a data dot image from the
generated image so as to restore and reproduce a digital
contents file.

[0055] The restoration device 450 generates an image for a
paper on which a data image composed of various colors of
dots is printed at step S510.

[0056] Then, the restoration device 450 calculates and cor-
rects distortion of the generated image, using the reference
dot sequence 310c¢ constituting the data image included in the
generated image, at step S530.

[0057] Then, the restoration device 450 applies previously
mapped data to the respective dots constituting the corrected
image, and generates a digital contents file, at step S540.

Jun. 12,2014

[0058] Then, the restoration device 450 transmits the digi-
tal contents file to the representation device 470 through the
transmitting and receiving unit 457 at step S550, and the
representation device 470 performs a decoding process cor-
responding to the contents property of the digital contents file
and restores the received digital contents file at step S560.
[0059] While the present invention has been described with
respect to the specific embodiments, it will be apparent to
those skilled in the art that various changes and modifications
may be made without departing from the spirit and scope of
the invention as defined in the following claims.

1. A method for generating digital contents, comprising:

analyzing numerical values constituting a digital contents

file, in which the numerical values are coded by a pre-
determined numeral system; and

printing the analyzed numerical values on a printing

medium; and

generating audio or music when said printing medium is

scanned.

2. A method for generating digital contents, comprising:

generating an image for a printing medium on which

numerical values constituting a digital contents file are
printed in which the numerical values are coded by a
predetermined numeral system;

detecting the numerical values from the generated image;

generating a digital contents file using the detected numeri-

cal values; and

generating audio or music when said printing medium is

scanned.

3. A method for generating digital contents, comprising:

analyzing data values for a digital contents file in which the

data values are coded by a predetermined numeral sys-
tem;

printing an image composed of various colors of data dot

pixels in which the colors of the data dot pixels are
mapped with the analyzed data values; and

generating audio or music when said printing medium is

scanned.

4. The method according to claim 3, wherein the image
further comprises an information image outside the data dot
pixels, wherein the information image indicates one or more
of data amount, dot pixel unit, an effective region of dot
pixels, resolution information, and a reference point of the dot
pixels.

5. The method according to claim 4, wherein the image
further comprises a reference dot sequence displayed outside
the data dot pixels so as to serve as a reference for correcting
discoloration of the data dot pixels on a printing medium and
color distortion of the data dot pixels which occurs while the
printed data dot pixels are scanned, wherein the reference dot
sequence is formed by sequentially representing all colors
which are expressed by the data dot pixels.

6. The method according to claim 5, wherein the image is
represented by one of Gray Color, RGB, and GMYK.

7. The method according to any one of claims 1 to 6,
wherein the digital contents file is one of various contents files
including a music file, a moving image file, a voice recorded
file, a character information file, and an address book file.

8. A method for restoring digital contents, comprising:

(a) generating an image for a printing medium on which an

image is printed with including various colors of data dot
pixels which are mapped with data values for a digital
contents file in which the data values are coded by a
predetermined numeral system;
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(b) detecting data values mapped with the respective dot

pixels constituting the corrected image; and

(c) generating a digital contents file using the detected data

values; and

(d) generating audio or music when said printing medium

is scanned.

9. The method according to claim 8, wherein in the step (a),

the image further comprises an information image outside

the data dot pixels, wherein the information image indi-
cates one or more of data amount, dot pixel unit, an
effective region of dot pixels, resolution information,
and a reference point of the dot pixels.

10. The method according to claim 9, wherein in step (a),

the image further comprises a reference dot sequence dis-

played outside the data dot pixels so as to serve as a
reference for correcting discoloration of the data dot
pixels on a printing medium and color distortion of the
data dot pixels which occurs while the printed data dot
pixels are scanned, wherein the reference dot sequence
is formed by sequentially representing all colors which
are expressed by the data dot pixels, and

the method further comprises correcting the generated

image using the information image or the reference
sequence, between the steps (a) and (b).

11. A computer-readable recording medium comprising a
digital contents generation program to execute the method
according to any one of claims 1 to 6.

12. A computer-readable recording medium comprising a
digital contents restoration program to execute the method
according to any one of claims 8 to 10.
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