1 INFORMATION CODE FIELD OF THE INVENTION The present
invention relates to an information code which can store electronic data
BACKGROUND OF THE INVENTION Various methods have been
proposed for conversion of electronic data into information code, as well
as for recording and restoration of the information code on and from print
medium. Specifically, thoSektdiddd H{aNdeOdhe-dimensional or
two-dimensional bar-code which records information in black-and-white

FIELIpadernfantN eaiorcaste which uses colors such as red and blue.
However, bar-code which records information in black-and-white pattern
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data €lectronic data such as image or audio. To solve this issue, various types

of color coding systems, which aim to increase the recording density,

r..a disadvantage of color code is that, if
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ossibly vary than it is the case with black-and-white code, making the .
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like three or four. Color code has not achieved large recording density, as
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uneven print, illuminated light, etc., will change the color, so that the
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something like three or four. Color code has not achieved large recording density, as it
was expected to be according to those proposals.

Generally, identification of a code and each cell is made by optical color
difference, so that the greater the difference of the colors being used is, the more
difficult the identification becomes. Further more, effects of color fading, uneven print,
iluminated light. etc., will change the color, so that the narrower the region of each
color being used becomes, the more possibly the color is identified as a different one.
This means that the more the number of colors to be used becomes, the narrower the
region of each color becomes, resulting in higher possibility of causing
mistdentification.

Generally, a camera or a scanner is used as a reading unit, into which an image,
inciuding a code, is read as digital data, which is then restored by analysis. However,
although the image makes the code visually identifiable therefrom, it is no more than
aggregate of pixel holding color information in RGB values, code area is not
distinguished from other regions. Therefore, the color information (RGB values) is the
only information source which can be used for digitally distinguishing the code area



aggregate of pixel holding color information in RGB values; code area is

not distinguished from other regions, Therefore, the color information

(RGB values) is the only informatiorfsource which can be used for
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As described above, the conventional code system has a disadvantage that
increasing the recording density on print medium only decreases restoration accuracy,
which fact makes this method not very practical for recording electronic data thereon.
In actual usage environments where restoration accuracy is essential, only cells of
practically usable size (specifications), which should be large enough to secure enough
accuracy, is used. In order to make use of the informaticon code as a method for
recording data on print medium, a restoration-accuracy maintainable code system and
its restoration method are needed even if the recording accuracy is being improved.
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which fact makes this method not very practical for recording electronic
data thereon. In actual usage environments where restoration accuracy is
essential, only cells of practically usable size (specifications), which
should be large enough to secure enough accuracy, is used. In order to
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and decoding of the excision code portion using mathematical calculation not solely
depending on color component analysis, by decoding the excision code portion,
therefore, both recording density and restoration accuracy can be retained.

(2) Claim 2 has the same effect as the above (1), and it can also improve
recording density of the data recording code portion by decoding of the excision code
portion.

PREFERRED EMBODIMENTS OF THE INVENTION

Preferred embodiments of the present invention will now be described in detail
below referring to the accompanying drawings.

A first preferred embodiment of the present invention is illustrated in FIGS. 1 to 5.



able to improve recording density of the data recording code portion by

increasing number of colors and/or reduction of cell size, by making
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the excision code portion 2 is to use code systems like proven QR code
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encodeg anc}N decodmg methods disclosed in the Japanese Published Examined
Application 2008-27029 are applied here as examples. Assume that the data recording
code portion employs a typical encoding method which assigns a color to a bit pattern,
and 1s explained uwtilizing FIG. 1 as an example,

For example, assume that the excision code portion 2 has been encoded with one
or more data therein, the data being such that it is or they are used for excision and
decoding of the data recording portion 3, including a figure which represents number
of cells on one side of the data recording code portion 3, number of colors, data code
position, vertical and horizontal identification, cell size, code shape, etc.

Data recording code portion 3 can represent eight different patterns on a cell if
eight colors can be used, therefore, in case subject electronic data to be converted to
code is replaced with binary data which is represented as 0 and ! sequence, one cell
can represent 3-bit array.

Now each eight color is assigned to 3-bit equivalent each sequence pattern. For



prioritizes recording efficiency for electronic data. Therefore, ideally,
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the subject electronic data, which is divided in every 3-bits, and is further

ThaRER0I ealercalisoln 2cerdaReRMWItRIBRIing code portion 3 are laid out in
such a way that they are in a certain positional relationship with the excision code
portion 2 serving as a reference, so that the data recording code portion 3 can be
located. In this case, the excision code portion 2 is defined as a ninety degree angled
L-letter shape, and is located in such a way that it surrounds the data recording code
portion 3 at its top and left sides with one cell equivalent distance in between.

(Recording Method on Print Medium)}

Then, a prior color management, that is, color information conversion suitably
adjusted to specifications of a printing machine or a printer, is made in order to keep
the color unchanged for assignment to the information code 1 and for printing.

This is because that the color of the information code 1 generated on electronic
medium is color-represented in RGB values, which data has to be converted to CMYK
values for printing; a typical conversion method will make the color from the same
data change depending on difference between papers, printing machines (including
printers) or print color references, resulting in such that correct color information
cannot be rendered when printed on print medium.

Print color references differ from country to country; those for Japan are Japan
Color, JMPA, etc. Successful printing can be achieved without changing color by
converting RGB values to CMYK values according to the corresponding print color
reference; Japan Color, IMPA, etc.



above color allocation table. In order for the cell to be represented having

the same number of cells vertically and horizontally, the code shall be

composed in a way that a new line isSstarted for each number calculated

by rounding-up after the decimal point for a radical root of (size of an
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of FIG. 3, it is possible to excise the data recording code portion 3, in which positional
relationship to the excision code portion 2 is utilized. Judgment by color components
allows the data recording code portion 3 to be excised even when discrimination of the
data recording code portion 3 from other areas is difficult.

Supposedly most ideal way to identify color of each cell is to identify center of
the cell, where effect of interference is minimal, and identify the color based on pixels
surrounding the center. In the present invention, number of cells per side has been
obtained at the time of decoding the excision code 2, and based on the figure, center of
cach cell of the data recording code portion 3 can be calculated For example, as
illustrated in FIG. 4, assume that a figure which represents a number of cells per side
has been obtained as 60, by decoding the excision code 2 when an excised code image
has 540 x 540 pixels. Based on an assumption that the cells are evenly positioned, it is
understood that each unit is composed of 9 x 9 pixels. It is easily understood that
center of the 9 x 9 pixels is at 5 x 5 pixels inward from each side of a cell.



made in advance, the data being processed by the profile for automatic

conversion to corresponding print reference and standard. By printing the

converted data, the same color can be reproduced on the printing

surface; therefore decoding accuracy of the information code 1 is
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each agpigned points KhBhandicabftheaeseision podetpontiog? wplinteAyiBregularity
whereapnel 6 arth chftatate d alndsdata seeyringntode: pbetiord isdxcisednAsntains can
be coillistratéd inisechiowdenf fdfird, thénmage daleis wiateddaibe harizantat which
waveMitBtATC Hhelng thetemsideahitbByriallaving thesiansasillusi@iedith of the
interva@cCtions 1 to 5 of FIG. 3, it is possible to excise the data recording code
portion 3, in which positional relationship to the excision code portion 2 is
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assunpdhed e R {pHHe hre sésemventidn s manibée wh cells per side has been
A (RZG5tafmetlatthiedime of decoding the excision code 2, and based on the
B (RXgure(oéntedal? )each cell of the data recording code portion 3 can be
C (Rxs"lcalams] Borexample, as illustrated in FIG. 4, assume that a figure
D (Rwbichoepresemgs a number of cells per side has been obtained as 60, by
E (R248Cesling the)exgision code 2 when an excised code image has 540 x 540
F Rzglfe&)gsa an assumption that the cells are evenly positioned, it is
G (R %%t%) ach unit is composed of 9 x 9 pixels. It is easily
I (Rﬂ;nd g g center of the 9 x 9 pixels is at 5 x 5 pixels inward from

ach s

I (R255, G001, B004) ” !

If color of each cell 1s judged as the closest one to color components of
RGBCMYKW which have been assigned for encoding, then the color can be identified
as R (R255, G000, BO0O0). Assume that the cell is R, and 001 can be obtained by
converting it to bit pattern column according to the decoding assignment chart. A pixel
of the central point or pixels within a certain area therefrom are least affected by
interference, therefore this can be the most accurate color identification method. This
method allows minimizing the pixel information to be used for analysis, so that it
provides high calculation efficiency while not requiring high resolution.

By converting each cell in turn by the above mentioned method, bit patiern
columns of corresponding electronic data can be obtained. Then, by assigning
extensions representing file types of corresponding data, which have been obtained at
the time of decoding the excision code portion, can be obtained.

As far as it is a compressed file, decoding is made in accordance with decoding



Because the data recording code portion 3 has been excised as described
above, and unnecessary data has been eliminated, it is also possible to
locate the central point by means of%hange in component value of the
data recording code portion 3. The central point has the highest
methqshaEipmmPeTsatiifig assigRsireoNseéomponents, thus, for example, if
an image of the data recording code portion 3, being excited as described
INDUabidvbAis rdpitederitBdliniaYwave pattern on a 0 - 100 scale, of which 100
indicates the closest to the component value of the assigned color while 0
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havinQsidessd inhave R iNohPessbilie e agelofsatdhe central point of
an assigned cell. An emergence distribution chart can be made

I INtal (o) e patterns of each assigned
BRIE&%@,gﬁmmﬁn{ﬁgﬁﬁﬁéﬁ points emerge under certain regularity
}ﬁ%ere.cellf with different colors are arrayed. Interval between adjacent
 ‘mGuhtids 't VEY afélﬁgoﬁé’yﬁﬁ&fsém%ﬁre@ﬁéansairﬁg GreaRsrsatit
INVENHARs so that a point of which wavelength is hardly identified can be found
Invathamatioar eeilo atfew Brakdomiag BeColvrmtéehdceth pitiontificef the
preseagegwinctolor information of a pixel of the central point or pixels within a
IGéitains areaxplnedtory. daweaibod fovine atificalion caexatsofatypitatrealan code
area WNadysis akekexasipledassume that a color is identified based on color
mprmationefiby HT ARkl of& cantalpoland ts immediate
saraundings AatkeSsUmRMA a0 RER walueoheach BXa daigp (lans:
A (8255, G010, B004) B (R245, G006, B002) C (R250, G020, BO20) D
(R239, G000, 3000) E (R248, G013, B014) F (R251, G003, B006) G
(R254, G010, B0O01) H (R255, G002, 3000) | (R255, G001, B0O04) If color
of each cell is judged as the closest one to color components of
RGBCMYKW which have been assigned for encoding, then the color can
be identified as R (R255, G000, BO00). Assume that the cell is R, and
001 can be obtained by converting it to bit pattern column according to
the decoding assignment chart. A pixel of the central point or pixels within
a certain area therefrom are least affected by interference, therefore this
can be the most accurate color identification method. This



method allows minimizing the pixel information to be used for analysis, so

that it provides high calculation eff|Céency while not requiring high

resolution. By converting each cell iri'turn by the above mentioned

method, bit pattern columns of corresponding electronic data can be
Ciam"?)’otamed Then, by assigning extensions representing file types of

corresponding data, which have been obtained at the time of decoding
1. Ammmm@m@mmm ba ebeashen cadaoadanibasedmipresede system
whichfidlodeceaing is imiade by accordafce WwitlhaBcadiigsss, méthoodefarea from an
imageC@inpessioni tgctiviquel dateg useld, INDUSTRIALoARRE KOABHIMOR vehich is
capabR@$QBLHMaNtiaRtRepplicaliaih dhe INAUELY WheE ah dBfeimativn ied@8mation
code NIAYINGROUR TRCRFGING-JenSif AREHG S AHON ARG IS HEEHa BRIEn by
mcrea"s%ﬁ 9&%13%1;1%'}4 8&1&%&?&% kh\é%n%?céﬂ'%&éfw }ﬂ%é@%@@%%t

ient of the present |nv ntion. FIG 2 Is an explanator
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ex““ﬁﬁd‘r‘i’r‘?&ti&fﬁ%ae area by using an excision code; FIG. 4 is a method to
restore an excised data code; and FIG. 5 is an explanatory drawing
2. Téhdwfngmﬁé@dvancheg@@cgfﬁmlm ebdm 9. @lbErEnItharerfoirmtod cogation is
being comptisinganiexeislotmeode porticinbaneduwheg chde systepositdvichvertical and
horizallavikieasy extisionc Bysineansdicoldrcobdske analysisieoftasade area
from an image data containing the code area itself, and a data recording
code portion which is capable of recording subject electronic data in high
recording density, the information code being able to improve recording
density of the data recording code portion by increasing number of colors
and/or reduction of cell size, by making possible of extraction from and
decoding of the excision code portion using mathematical calculation not
solely depending on color component analysis, by decoding the excision
code portion. 2. The information code according to claim 1, wherein the
excision code portion is being encoded therein with two or more data
including data code position, vertical and horizontal identification, cell
size, number of colors, and code shape.



