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Claim For Foreign Priority

& Priority based on (1) Japanese Patent Application No. 2004-063630, which was filed on March 8,
2004; (2) Japanese Patent Application No. 2004-063637, which was filed on March 8, 2004; (3) Japanese
Patent Application No. 2004-182016, which was filed on June 21, 2004; and (4) Japanese Patent
Application No. 2005-038009, which was filed on February 15, 2005, is claimed under 35 U.S.C. § 119.

D The certified copies are enclosed.
& The certified copies will follow.

DX PLEASE DO NOT CHARGE ANY FEES AT THIS TIME.

General -Authorization for Petition for Extension of Time (37 CFR § 1.136)

& Applicant hereby makes and generally authorizes any Petitions for Extensions of Time as may be

needed for any subsequent filings. The Commissioner is also authorized to charge any extension fees under
37 CFR § 1.17 as may be needed to Deposit Account No. 50-0805 (Order No. MIPFP147).

Please send correspondence to the following address:

Peter B. Martine
MARTINE PENILLA & GENCARELLA, LLP
710 Lakeway Drive, Suite 200
Sunnyvale, California 94085
Tel (408) 749-6900
Fax (408) 749-6901
Customer No. 25920.

Date: March 7, 2005 %{M%

Peter B. Martine
Registration No. 32,043

(Revised 12/97, Pat App Trans 53(b) For Priort) Page 20f2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Stutes Putent nnd Trademurk Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexundria, Vinginia 22313-1450

www.usplogov

i APPLICATION NUMBER | FILING OR 371 (¢)DATE |  FRSTNAMEDAPPLICANT | ATTORNEY DOCKET NUMBER |
11/075,380 03/07/2005 Toshie Imai MIPFP147

CONFIRMATION NO. 8157
25920 FORMALITIES LETTER

10 LAKEWAY DRIV CARELLA LLP 00V MR

710 LAKEWAY DRIVE : ) I
SUITE 200 0OC000000015954746

SUNNYVALE, CA 94085

Date Mailed: 05/05/2005

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

¢ The statutory basic filing fee is missing.
Applicant must submit $ 300 to complete the basic filing fee for a non-small entity. If appropriate, applicant
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37
CFR 1.27).

e The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1.63,
identifying the application by the above Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary
interest, is required.

¢ To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(f) of
$130 for a non-small entity, must be submitted with the missing items identified in this letter.

e The application was filed in a language other than English. Applicant is required to provide an English
translation of the specification and a statement that the translation is accurate. (See 37 CFR 1.52(d)).

¢ Applicant must file an English translation of the application, the $ 130 fee set forth in 37 CFR 1.17(i),
unless previously submitted, and a statement that the translation is accurate (37 CFR 1.52(d)).

e Because your specification was filed in a language other than English, the Office was unable to determine
the number of claims submitted. Additional claim fees may be due once the number of claims can be
determined. )

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

o Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
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submitted are not acceptable because:

w The drawing figures contain text that is not in English (including, for example, a flow
chart that was originally not in English that has been marked up to include the English
text) (see 37 CFR 1.84(p)(2) and 37 CFR 1.52(d)(1)). See Figure(s) 2- 7, 10-21, 23.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment;
SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $1260 for a Large Entity

o $300 Statutory basic filing fee.
¢ $130 Late oath or declaration Surcharge.
e $130 for English translation surcharge required.

¢ The application search fee has not been paid. Applicant must submit $500 to complete the search fee.

¢ The application examination fee has not been paid. Applicant must submit $200 to complete the
examination fee for a large entity

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.

N Pl erstrireld

Office’of Initial Patent Examination (703) 308-1202
PART 3 - OFFICE COPY
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THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the application of )
‘ ) Attorney Docket No. MIPFP147
Toshie IMAI )
) Examiner: Not Assigned
Application No. 11/075,380 )
) Group Art Unit: Not Assigned
Filed: March 7, 2005 )
) Date: July 5, 2005
For: DETERMINATION OF MAIN OBJECTON )
IMAGE AND IMPROVEMENT OF IMAGE )
QUALITY ACCORDING TO MAIN OBJECT )

CERTIFICATE OF MAILING
I hereby certify that this correspondence is being deposited with the
United States Postal Service as First Class Mail in an envelope
addressed to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450 on July 5, 2005.

Signed% S, M&L

Diane Schwanbeck

SUBMISSION OF CERTIFIED COPIES OF PRIORITY DOCUMENTS

Commissioner for Patents
Post Office Box 1450
Alexandria, VA 22313-1450

Sir:

In connection with Applicant’s claim for priority under 35 U.S.C. § 119, and pursuant to 35
U.S.C. § 119(b)(3), Applicant hereby submits certified copies of (1) Japanese Patent Application
No. 2004-063630, which was filed on March 8, 2004; (2) Japanese Patent Application No. 2004-
063637, which was filed on March 8, 2004; (3) Japanese Patent Application No. 2004-182016,
which was filed on June 21, 2004; and (4) Japanese Patent Application No. 2005-038009, which
was filed on February 15, 2005.

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

Peter B. Martine
Reg. No. 32,043

710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085

(408) 749-6900

Customer No. 25920

Attorney Docket No. MIPFP147
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application size fee.
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Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
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Office of Injtial Patent Examination (703) 308-1202
PART 2 - COPY TO BE RETURNED WITH RESPONSE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

application of
: Examiner: Not Assigned
Toshie IMAI
Art Unit: Not Assigned
Application No. 11/075,380
Docket No. MIPFP147
Filed: March 7, 2005
Date: July 5, 2005
For: DETERMINATION OF MAIN OBJECT
ON IMAGE AND IMPROVEMENT OF
IMAGE QUALITY ACCORDING TO
MAIN OBJECT

i S

CERTIFICATE OF MAILING
I hereby certify that this correspondence is being deposited with the
United States Postal Service as First Class Mail in an envelope
addressed to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450 on July 5, 200S.

Signed:
Diane Schwanbeck

RESPONSE TO NOTICE TO FILE MISSING PARTS

Commissioner for Patents
Mail Stop: Missing Parts
Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application--Filing
Date Granted dated May 5, 2005, Applicant hereby attaches the following: 1) a signed
Declaration and Power of Attorney form; 2) an English translation of the specification,
claims, and abstract; 3) eighteen (18) pages of formal drawings; 4) a Certificate of
Translation; and 5) the copy of the Notice to be returned with this response.

Also attached is our Check No. 14479 for $3,310.00 in payment of the filing fee,
search fee, examination fee, and the surcharges. The Commissioner is authorized to charge
any other fees that may be due to our Deposit Account No. 50-0805 (Order No. MIPFP147).

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

= S

Peter B. Martine
Reg. No. 32,043
710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
Telephone: (408) 749-6900
Customer No. 25920

Attorney Docket No. MIPFP147
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PATENT
Attorney Docket No. MIPFP147

"/ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION OF: H GROUP:

Toshie Imai . APPLICATION PROCESSING AND
CORRESPONDENCE BRANCH

SERIAL NUMBER: 11/075,380

FILED: March 7. 2005

TITLE: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE
QUALITY ACCORDING TO MAIN OBJECT

CERTIFICATION OF TRANSLATION

Honorable Commissioner of Patents & Trademarks
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

I, Yoshichika Inoue, a translator with the firm of MEISEI

INTERNATIONAL PATENT FIRM with a business address of Mitsui-Sumitomo

Bank Building 7F, 18-19, Nishiki 2-chome, Naka-ku, Nagoya, 460-0003

Japan,
declare:

1. that I am very familiar with both the Japanese and English
languages:

2. that I translated the attached document identified as
corresponding to the United States Patent application, Serial Number
11/075,380, filed on March 7, 2005, entitled DETERMINATION OF MAIN
OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBJECT from Japanese to English:

3. that the attached English translation is a true and correct
translation of the document described above to the best of my knowledge
and belief; and )

4. that all statements made of my own knowledge are true and that
all statements made on information and belief are believed to be true,
and further that these statements are made with the knowledge that
willful false statements and the like are punishable by fine or
imprisonment, or both, under 18 USC 1001, and that such false statements

may jeopardize the validity of the application or y patent issuing
Date: 7«—an 7 2005 By: . L2
/shichik% Inoue

b
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DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF

IMAGE QUALITY ACCORDING TO MAIN OBJECT

BACKGROUND OF THE INVENTION

[o001]
Field of the Invention

The invention relates to a technique that determines the main object
characterizing an image, as well as a technique that adjusts the picture quality
of the image data.
[0002]

Description of the Related Art

‘The picture quality of digital image data produced by digital still cameras
and the like can be adjusted as desired after photographs have been taken. Users
can adjust picture quality using retouching software, for example. Meanwhile,
because accurate adjustment of picture quality requires experience and
familiarity, various techniques have been proposed for automatically adjusting
picture quality using standard values without the need for user input.

[0003] However, in automatic picture quality adjusting techniques, picture
quality is adjusted on the assumption thaﬁ the main object characterizing the
image has been correctly determined, and the erroneous determination of the
main object can thus result in poor picture quality. It is therefore important to
properly analyze the characteristics of the image data, such as determining what
the main object characterizing the image is, in techniques for automatically
adjusﬁng picture quality of image data, and there is a need for a technique to
accurately determine the main object.

[0004] Furthermore, in automatic picture quality adjusting techniques, such

determinations are made across the board, without taking into consideration
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subtle differences in the main object characterizing the image, and a
standardized picture quality adjusting process is carried out on the main object
that has been determined. It is therefore inherently impossible to carry out a
picture quality adjusting process that takes advantage of the subtle
characteristics of the main object, and it is not always possible to output a more
attractive main object. There is thus a need for a picture quality adjusting
technique that is more responsive to variations in main objects.
[0005]
SUMMARY OF THE INVENTION

In order to address the above problems, an object of the present invention
is to properly identify the main object characterizing an image. It is also an
object of the invention to improve the picture quality of the main object
characterizing an image.
[0006] A first aspect of the invention for addressing at least some of the above
problems provides a image processing device that determines the main object
which characterizes an image. The image processing device in the first aspect of
the invention comprises: image data acquiring module that acquires image data
which is data of the target image and which is composed of a plurality of pixel
data; color range determining module segmenting that segments the image data
into a plurality of pixel data groups according to the plurality of areas into which
the image is split, analyzing the image data in terms of pixel data units, and
determining the color range exhibited by the pixel data groups: color range area
defining moaule that defines color range areas by associating pixel data groups
that exhibit the same color range and that are adjacent to each other among
pixel data groups exhibiting specific color range; position data acquiring module
that acquires position data for the color range areas; position condition acquiring

module that acquires position conditions stipulating the position where an object
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that corresponds to the specific color range to be present; and main object
determining module that determines the main object corresponding to the color
range areas using the color range and position data of the color range areas as
well as the position conditions.

[0007] The image processing device in the first aspect of the invention
determines color range exhibited by the pixel data groups, forms color range
areas by associating adjacent pixel data groups exhibiting the same color range
among the pixel data gfoups exhibiting specific color range, and determines the
main object corresponding to the color range areas using the color range and
position data of the color range areas as well as the position conditions
stipulating the position where an object that corresponds to the specific color
range to be present. It is thus possible to properly identify the main object
characterizing the image.

[0008] A second aspect of the invention provides an image processing device
that determines the main object which characterizes an image. The image
processing device in the second aspect of the invention comprises: image data
acquiring module that acquires image data which is data of the target image;
image data analyzing module that segments the image data into a plurality of
areas for analysis in terms of area units; position data acquiring module that
acquires position data of the areas of the image data; and determining module
that determines the main object using the acquired position daté and the results
of analysis.

[0009] The image processing device in the second aspect of the invention
determines the main object using the results of analysis and the position data of
the areas of the acquired image data, thus allowing the main object

characterizing the image to be properly identified.
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[0010] A third aspect of the invention provides an image processing device that
determines the main object which characterizes an image. The image processing
device in the third aspect of the invention comprises: image data acquiring
module that acquires image data which is data of the target image and which is
composed of a plurality of pixel data; image data analyzing module that
segments the image data into a plurality of pixel data groups according to the
plurality of areas into which the image is split, and analyzing the image data in
terms of pixel data units; position data acquiring module that acquires position
data for the pixel data groups; and main object determining module that
determines the main object using the acquired position data and results of
analysis.

[0011] The image processing device in the third aspect of the invention
determines the main object using the results of analysis and the position datg of
the acquired pixel data groups, thus allowing the main object characterizing the
image to be properly identified.

[0012] A fourth aspect of the invention provides a method that determines the
main object which characterizes an image. The method in the fourth aspect of
the invention comprises the steps of: acquiring image data which is data of the
target image and which is composed of a plurality of pixel data; segmenting the
image data into a plurality of pixel data groups according to the plurality of
areas into which the image is split, analyzing the image data in terms of pixel
data units to obtain the color range exhibited by the pixel data groups; defining
color range areas by associating pixel data groups that exhibit the same color
range among pixel data groups exhibiting specific color range; acquiring position
data for the color range areas; acquiring position conditions stipulating the
position where an object that corresponds to the specific color range to be

present; and determining the main object that characterizes the image using the
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color range and position data of the acquired color range areas as well as the
position conditions. |

[0013] The method in the fourth aspect of the invention can provide the same
action and effects as the image processing device in the first aspect of the
invention, and the method in the fourth aspect of the invention can also be
realized in a variety of ways in the same manner as the image processing device
in the first aspect of the invention.

[0014] A fifth aspect of the invention provides a method that determines the
main object which characterizes an image. The method in the fifth aspect of the
invention comprises the steps of: acquiring image data which is data of the
target image; segmenting the image data into a plurality of areas for analysis in
terms of area units; acquiring position data of the areas of the image data; and
determining the main object using the acquired position data and the results of
analysis.

[0015] The method in the fifth aspect of the invention can provide the same
action and effects as the image processing device in the second aspect of the
invention, and the method in the fifth aspect of the invention can also be realized
in a variety of ways in the same manner as the image processing device in the
second aspect of the invention.

[0016] A sixth aspect of the invention provides a method that determines the
main object which characterizes an image. The method in the sixth aspect of the
ihvention comprises the steps of: acquiring image data which is data of the

target image and which is composed of a plurality of pixel data; segmenting the

"image data into a plurality of pixel data groups according to the plurality of

areas into which the image is split, and analyzing the image data in terms of

pixel data units; acquiring position data for the pixel data groups; and
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determining the main object using the acquired position data and results of
analysis.

[0017] The method in the sixth aspect of the invention can provide the same
action and effects as the image processing device in the third aspect of the
invention, and the method in the sixth aspect of the invention can also be
realized in a variety of ways in the same manner as the image processing device
in the third aspect of the invention.

[0018] The methods in the fourth through sixth aspects of the invention can
also be realized in the form of programs, and computer-readable recording media
on which such programs have been recorded.

[0019] A seventh aspect of the invention provides an image processing device.
The image processing device in the seventh aspect of the invention comprises:
main object image data determining module that determines the main object
image data corresponding to the main object characterizing the image; property
acquiring module that acquires the properties of the determined main object
image data; correction condition acquiring module that acquires correction
conditions corresponding to the properties that have been acquired; and picture
quality adjusting module that adjusts the picture quality of the main object
image data using the acquired correction conditions.

[0020] The image processing device in the seventh aspect of the invention can
determine the main object image data corresponding to the main object
characterizing the image, access correction conditions corresponding to the
properties of the determined main object image data, and adjust the picture
quality of the main object image data using the acquired correction conditions. It
is thus possible to improve the picture quality of the main object characterizing

the image.

Page 17 of 241



10

15

20

25

PH04M321

[0021] An eighth aspect of the invention provides an image processing device
for improving the picture quality of the main object characterizing an image. The
image processing device in the eighth aspect of the invention comprises: main
object image data specifying module that specifies the main object image data
corresponding to the méin object; color value acquiring module that acquires the
color value of the specified main object image data; main object classifying
module that classifies the main object using the acquired color values; standard
color value acquiring module that acquires standard color values corresponding
to the classified main object; and picture quality adjusting module that adjusts
the picture quality of the main object image data using the acquired color values
and standard color values.

[0022] The image processing device in the eighth aspect of the invention can
classify the main object using the color values of the specified main object iinage
data, access standard color values corresponding to the classified main object,
adjust the picture quality of the main object image data using the acquired color
values and standard color values. It is thus possible to improve the picture
quality of the main object characterizing the image.

[0023] A ninth aspect of the invention provides an image processing method.
The image processing method in the ninth aspect of the invention comprises the
steps oft determining the main object image data corresponding to the main
object characterizing the image; acquiring the properties of the determined main
object image data; acquiring correction conditions corresponding to the
properties that have been acquired; and adjusting the picture quality of the main
object image data using the acquired correction conditions. |
[0024] The image processing method in the ninth aspect of the invention can
provide the same action and effects as the image processing device in the seventh

aspect of the invention, and the method in the ninth aspect of the invention can
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also be realized in a variety of ways in the same manner as the image processing
device in the seventh aspect of the invention.

[0025] A tenth aspect of the invention provides an image processing method for
improving the picture quality of the main object characterizing an image. The
image processing method in the tenth aspect of the invention comprises the steps
of: specifying the main object image data corresponding to the main object;
acquiring the color value of the specified main object image data; classifying the
main object using the acquired color values; acquiring standard color values
corresponding to the classified main object; and adjusting the picture quality of
the main object image data using the acquired color values and standard color
values.

[0026] The image processing method in the tenth aspect of the invention can
provide the same action and effects as the image processing device in the eighth
aspect of the invention, and the method in the tenth aspect of the invention can
also be realized in a variety of ways in the same manner as the image processing
device in the eighth aspect of the invention.

The methods in the ninth and tenth aspects of the invention may also be
realized in the form of programs, and computer-readable recording media on
which such programs have been recorded.

[0027]
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates the general structure of an image processing system
including the image processing device used in the embodiments.

Figure 2 illustrates the general structure of the image processing device
used in the embodiments.

Figure 3 is a block diagram of the functional modules realized by the

control circuit 41 of the color printer 40 in the first embodiment.
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Figure 4 schematically illustrates an example of a targeted image.

Figure 5 is a flow chart of the process routine in a process that determines
the main object which 1is carried out by the color printer in the first embodiment.

Figure 6 schematically illustrates the course of the process that
determines the main object which is carried out by the color printer.

Figure 7 illustrates an example of the results of analysis of image data
areas (pixel data groups).

Figure 8 schematically illustrates another course of the process that
determines the main object which is carried out by the color printer.

Figure 9 schematically illustrates the course of the process that
determines the main object following Figure 8.

Figure 10 schematically illustrates an example of a table storing
determination threshold values used to determine the hue of pixel data groups.

Figure 11 illustrates an example of object determining conditions used to
determine objects corresponding to pixel data groups (color range areas).

Figure 12 is a flow chart of the process routine in the process that
determines the main object which is carried out by the color printer in another
embodiment.

Figure 13 is a block diagram of the functional modules realized by the
control circuit 41 of the color printer 40 in a second embodiment.

Figure 14 is a flow chart of the process routine in the process that adjusts
the picture quality of the main object which is carried out by the image
processing device in the second embodiment.

Figure 15 illustrates an example of a table storing correction standard
values and classification color values which are used in the picture quality

adjusting process on the main object.

Page 20 of 241



10

15

20

25

PH04M321

Figure 16 illustrates an example of a table storing standard color values
which are used in the picture quality adjusting process on the main object.

Figure 17 illustrates a table storing various values which are used when
carrying out the picture quality adjusting process on main objects which have
been classified in greater detail.

Figure 18 is a histogram of saturation in the main object image data.

Figure 19 illustrates low correction target data.

Figure 20 illustrates the minimum level D for low correction target data B.

Figure 21 illustrates the low correction level suitable for the limited low
correction target data.

Figure 22 illustrates the correction target range for the image data GD.

Figure 23 illustrates an example in which all of the low correction target
data is included in the main object image data.

Figure 24 illustrates the correction target range when all of the low
correction target data is included in the main object image data.
[0028]

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The image processing devices and image processing methods of the
invention are illustrated in the following embodiments vﬁth reference to the
drawings.
[0029]

Shared Structure:

An image processing system comprising the image processing device used
in common in the following embodiments is described below with reference to
Figures 1 and 2. Figure 1 illustrates the general structure of an image processing

system including the image processing device used in the embodiments. Figure 2
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illustrates the general structure of the image processing device used in the
embodiments.

[0030] The image processing system comprises a digital still camera 10 as an
image data generating device, a display device 20 as the image processing device
for implementing the image process on the image data GD, a personal computer
30, and color printer 40.

[0031] The digital still camera 10 is a camera that obtains (generates) digital
image data by focusing light data on a digital device (photoelectric transducers
known as CCD or photoelectric multipliers). The digital still camera 10
comprises, for example, a CCD in which R, G, and B filters are disposed
according to specific rules for each structural pixel, and generates digital image
data corresponding to the object. More specifically, R component pixel data is
directly obtained in pixels with R filters, while G and B component pixel data is
generated by interpolation based on the surrounding pixel data. The generated
image data is stored in a memory card MC serving as a storage device. Examples
of formats for storing image data in digital still cameras 10 include the JPEG
data format as an irreversible compression storage format, and the TIFF data
format as a reversible compression storage format, but other storage formats
which can be used include the RAW data format, GIF data format, and BMP
data format. Photographic devices such as scanners may also be used as the
image data generating device.

[0032] The display device 20 functions as an electronic photograph frame, for
example, having a display 21 for displaying images, and displays output images
by stand-alone processing of the color image data by the same image processing
as the image processing in the color printer 40 described below. The display
device 20 obtains image data from a digital still camera 10 or server on a

network (not shown) through cables, for example, or through wireless
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communications such as IR communications or radio wave communications, and
recording media. The display 21 is, for example, a liquid crystal display or
organic EL display, and has the property of independent image output on each
display panel.

[0Q33] The personal computer 30 is, for example, a general purpose type of
computer, comprising a CPU, RAM, and hard disk, and executes image processes
similar to the image processes in the color printer 40 described below. The
personal computer 30 also comprises a memory card slot for the installation of a
memory card MC, and I/0 terminals to connect cables from the digital still
camera 10 or the like.

[0034] The color printer 40 is capable of outputting color images. In this
embodiment, it stands alone and outputs images by running an image process on
image data. As illustrated in Figure 2, the color printer 40 comprises a control
circuit 41, I/0 operating component 42, printed image output component 43,
memory card slot 44, and data I/0 component 45.

[0035] The control circuit 41 comprises a central processing unit (CPU) 411 for
running various computing processes such as image processing and analytical
processes on image data, a random access memory (RAM) 412 for temporarily
storing various types of data such as image data which has undergone an image
process and computer results, and a read-only memory (ROM)/hard disk drive
(HDD) 413 for storing tables that show various parameters of the object
dete_rmination conditions that identifies the main object, which is the object
characterizing the image, and programs that are run by the CPU 111.

[0036] The 1/0 operating component 42 is an interface which receives external
input, and can be realized in the form of, for example, a key operator, scroll

operator, touch panel type operator.
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[0037] The printed image output component 43 is an ink jet type of printed
image output component that forms images by defining dot patterns by spraying
four colors of ink comprising cyan (C), magenta (M), yellow (Y), and black (K), for
example, onto print media based on the print image data output from the control
circuit 41. Alternatively, it is an electrophotographic type of printed image
output device that formé images by transferring and fixing color toner on print
media. In addition to the four colors noted above, the colored ink may include
light cyan (LC), light magenta (LM), blue, and red.

[0038] The memory card slot 44 is a component for the installation of various
memory cards. Reading and writing to the memory card installed in the memory
card slot 14 are controlled by the control circuit 41.

[0039] The data I/O component 45 has terminals for connecting cable CV and
the like, and a signal conversion process function, and is used for the exchange of
image data with external devices.

[0040]

First Embodiment:

A color printer 40 is used as the image processing device in the first
embodiment. An outline of the modules realized by the control circuit 41 of the
color printer 40 used in the first embodiment is given below With reference to
Figure 3. Figure 3 is a block diagram of the functional modules realized by the
control circuit 41 of the color printer 40 in the first embodiment. The modules
illustrated in Figure 3 can be realized in terms of the CPU 411 alone or the
control circuit 41, and can be realized by either hardware or software.

[0041] The image data is acquired by the control circuit 41 by means of the
image data access module M1, and is sent to the image data analysis module

(color range acquiring module) M2.
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[0042] The image data analysis module M2 splits the image data into a
plurality of areas (plurality of pixel data groups), and determines the color range
of the split areas. The image areas are composed of 1 or more pixels, and the
plurality of areas of the image data assigned to each area (plurality of pixel data
groups) are composed of one or more pixel data. The color range area defining
module M3 forms color range areas by associating adjacent image data areas
exhibiting the same color range using the determined color range data. The
position data acquiring mrodule M4 acquires position data that forms the edges of
the imége present in the upper part of the image for color range areas formed
using the results of the analysis of the image data. The position condition
acquiring module M5 acquires position conditions stipulating where objects
exhibiting specific color range to be present.

[0043] The main object determining module M6 determines the main object
corresponding to the color range areas using the color range and position data of
the color range areas as well as the position conditions. The main object
determining module M6 can be realized in the form of an object determination
condition acquiring module M61 and a main object identification module M62. In
such cases, the main object can be determined without providing the color range
area defining module M3 and the position condition acquiring module M5. The
main object determination condition acquiring module M61 acquires object
determination conditions that identifies objects by means of color range and
location, and determines the main object using the color range and position data
of the pixel data groups (areas) and the object determination conditions.

[0044] The picture quality adjusting module M7 adjusts the picture quality of
the main object determined for the area (or pixel data group) corresponding to
the main object of the image data using the data of the main object determined

by the main object determining module M6. The image output module M8
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outputs an image using the image data in which the picture quality has been
adjusted.

[0045] A process of identifying the main object which is carried out by the color
printer 40 as the image processing device in the first embodiment is described
below with reference to Figures 4 through 11. Figure 4 schematically illustrates
an example of a targeted image. Figure 5 is a flow chart of the process routine in
the process that determines the main object which is carried out by the color
printer in the first embodiment. Figure 6 schematically illustrates the course of
the process that determines the main object which is carried out by the color
printer. Figure 7 illustrates an example of the results of analysis of image data
areas (pixel data groups). Figure 8 schematically illustrates another course of the
process that determines the main object which is carried out by the color printer.
Figure 9 schematically illustrates the course of the process that determines the
main object following Figure 8. Figure 10 schematically illustrates an example of
a table storing determination threshold values used to determine the hue of pixel
data groups. Figure 11 illustrates an example of object determining conditions
used to determine objects corresponding to pixel data groups (color range areas).
[0046] The image data GD targeted for this process routine is image data GD
corresponding to the image illustrated in Figure 4. The top, middle, bottom, and
sides indicate sites and areas shown in Figure 4.

[0047] The process routine in Figure 5 starts, for example, when a memory
card MC is inserted into the memory slot 44 of the color printer 40 or when a
digital still camera 10 is connected to the color printer 40 by a cable CV.

[0048] When the image process is started, the control circuit 41 (CPU 411)

“acquires the selected image data GD and temporarily stores it in RAM 412 (Step

S$100). Since the image data GD generated in the digital still camera 10 is
generally YCbCr data, the CPU 411 converts the YCbCr data to RGB data when
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the selected image data GD is opened. The image data GD may be selected, for
example, on a digital still camera 10 connected with or without a line to the color
printer 40, or it may be selected on the color printer 40 from the image data GD
stored on the memory card MC. It may also be selected from a plurality of color
image data GD stored on a server via a network.

[0049] The CPU 411 splits the selected image data GD into a plurality of areas,
such as 64 areas (pixel data groups), as illustrated in Figure 6 (Step S110). To
facilitate a better understanding, Figure 6 schematically illustrates a virtual
state in which image data GD has been developed on memory. Specifically, the
image data GD is composed of a plurality of pixel data, and position data
represented by x-y coordinates, for example, are assigned to the pixel data.
Virtual split areas of the image data GD and split areas of the image as
illustrated in Figure 6 can be associated by using the location data to associate
the plurality of areas into which the image has been split and the pixel data
groups corresponding to the areas. In the present Specification, the split units of
the image data GD that has been split in conjunction with the split areas of the
image are referred to as pixel data groups or image data GD areas. The flow
chart in Figure 5 shows the steps when the image data areas or pixel data
groups are composed of a plurality of pixel data. When the image data areas or
pixel data groups are composed of one pixel datum, Step S110 is omitted, and the
"area unit" in Step S120 is changed to "pixel (pixel datum)," "each area" in S130
is changed to "each pixel (each pixel datum)," and "areas with the same color
range" in S140 is changed to "pixels (pixel data) with the same color range."
[0050] The CPU 411 analyzes the image data GD in area units (Step S120),
and determines the color range (color value) of each area of the image data GD
(Step S130). For the sake of simplicity, the hue is used as the color range

parameter in the following description. Specifically, the CPU 411 converts the
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RGB image data GD, for example, to HSV image data, and produces a histogram
such as that illustrated in Figure 7, for the hues in terms of the area units of the
color image data. In this case, the HSV color space represents the color image
data GD by means of hue H, saturation S, and brightness V. The hue H of the
color image data GD can otherwise be obtained by converting the image data GD
to HSL color space. The following Equations (1) through (3) are used for the
image data with RGB color components in the conversion of the RGB image data

GD to HSV image data.

[0051]
R=Vmax H= E(*&i—) Equation(1)
3\ V max—¥ min
G=Vmax H = E(z T _ﬂ__) Equation(2)
3 ¥V max—JV min
B=Vmax H= £(4 + __R:C_;_} Equation(3)
3 V max—V min

[0052] Here, V max = max {R, G, B}, and V min = min {R, G, B}. When V max =
V min, the hue is indefinite (achromatic). When the hue H < 0, 2r is added to the
calculated hue H. As a result, the value range of the hue H is 0 to 2xn, but in this
embodiment, the hue H is expressed with a value range of 0 to 360 degrees.
[0053] 1In the histogram illustrated in Figure 7, the hue range corresponding to
flesh tones is Rfl, the hue range corresponding to green is Rgr, the hue range
corresponding to sky blue is Rsk, and the hue range corresponding to red is R rd.
In the histogram illustrated in Figure 7, the hue for sky blue is represented with
high frequency, and it can be assumed that the image data GD targeted for
analysis corresponds to a photograph based on the sky.

[0054] The CPU 411 determines the proportion of the number of pixel data

representing a specific hue relative to the total number of pixel data defining the
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areas in the image data GD, and determines the proportion of the specific color
range exhibiting the highest proportion among them as the maximum proportion
Humax. Specifically, since the pixel data represents specific hues by means of R,
G, and B components, the numbers of pixel data exhibiting each hue are
respectively calculated for specific hues, and the following Equation (4) is used to
calculate the proportion of hues Hurate in the areas of the image data GD.

[0055]

number of pixel data of specific hue

Hurate = Equation{(4)

number of total pixel data in areas

[0056] The CPU 411 determines the hue of the areas of the image data GD
using hue determining reference values (Huref sk, Huref_gr, Huref fl, Huref rd)
(see Figure 10) that determines the proportions Hurate of each hue and the hues
of the areas in the image data GD (hues representing the areas, and hues
exhibited by the areas). In this case, the hue determining reference values are
different for each hue. When a plurality of hues meets the hue determining
reference value, the hue corresponding to the lower (smaller) hue determining
reference value, for example, to be used as the hue of the area in the image data
GD.

[0057] When the CPU 411 determines the hues for the areas in the image data
GD, adjacent areas of the same color range are associated to determine color
range areas (Step S140). Specifically, the following process is carried out. As
illustrated in Figure 6, areas are scanned, from the top left area (0,0), in the
direction indicated by the arrow X, to determine the color range of the areas, and
the same symbol is assigned to areas of the same color range. In the embodiment
in Figure 6, Sn is assigned to areas exhibiting a sky blue hue, Fn is assigned to
areas exhibiting a flesh toned hue, and Rn is assigned to areas exhibiting a red

hue (n is a number distinguishing color range areas of the same hue). When the
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CPU 411 reaches the upper right area (7,0), scanning moves down one step in
the direction indicated by arrow Y, and the areas are similarly scanned in the
direction of the arrow X to determine the color range of the areas, until the lower
right area (7,7) is eventually reached. In the embodiment in Figure 6, there are
two color range areas (A1, A2) exhibiting sky blue color rangecolor range, and
one color range area (A3) exhibiting a flesh toned color range.

[0058] Another embodiment of the process that determines color range areas is
described with reference to Figures 8 and 9. In the other embodiment, as shown
in Figure 8, initially there are three color range areas exhibiting a sky blue color
range (A4, A5, A6), and one color range area exhibiting a flesh toned color range
(A7). This is because no area exhibiting sky blue is present in the adjacent area
(0,3). However, the sky blue color range area A5 starting from area (0,3) is
adjacent to area (7,2) of the sky blue color i'ange A4 at area (7,3). The CPU 411
determines the sky blue color range area A4 and the sky blue color range area
A5 to be the same color range area A4, as illustrated in Figure 9, and re-assigns
the symbol S1 to the areas of color range area A5, determining a new color range
area A4.

[0059] When the CPU 411 determines color range areas, position data is
obtained for the color range areas, such as Al through A3 in Figure 6 (Step
S150). Because, as noted above, position data is pre-assigned to the pixel data
defining the areas, the position data is used, for example, to specify the
boundaries between the color range areas to obtain position data on the color
range areas.

[0060] The CPU 411 obtains position conditions (object-determining conditions)
from the ROM/HDD 413 (Step S160). The position conditions (object-determining
conditions) are conditions used to determine whether or not the color range areas

correspond to a certain object by means of the color range and position data of
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the color range areas. These are stored in the form of a table such as the one in
Figure 11, for example, in the ROM/HDD 413.

[0061] Based on the hue of the color range areas, the CPU 411 first narrows
the object candidates corresponding to the color range areas to either "sky, green,
or persons.” In the embodiment in Figure 6, because color range areas Al and A2
exhibit sky blue, the "sky" is a main object candidate, and since color range area
A3 exhibits a flesh tone, "person (face)" is a main object candidate.

[0062] The CPU 411 then compares the position data of color range areas Al
and A2 with the position data corresponding to the sky to determine the main
object (Step S170), and the process routine is complete. The position data
stipulates that the sky is in the upper part of the image and touches the edges,
that green is in the lower part of the image and touches the edges, and that flesh
tones are in the middle of the image. In other words, the position conditions
stipulate that the sky is any of area (x,0): 0 <x <7, area (0,y): 0 <y < 2, or area
(7,y): 0 < 5. Green is stipulated as being any of area (x,7): 0<x <7, area (0,y): 4 <
y <7, or area (7,y): 4 < 7. People are stipulated as being (x,y): 2<x<5and 2<y <
5.

[0063] When these conditions are taken into consideration, the corresponding
main object can be determined to be the sky because the color range area Al
includes an area, such as area(0,0), which meets the position conditions. The
color range area A2, meanwhile, does not include areas meeting the position
conditions, and the corresponding main object can thus be determined not to be
the sky. The color range area A2 corresponds to sky blue clothing, for example.
[0064] The color range area A3 includes an area, such as area (3,4), which
meets position conditions, and the corresponding main object can thus be

determined to be a "person (face)."

20

Page 31 of 241



10

15

20

25

PH04M321

[0065] As described above, when the main object characterizing an image is
identified (determined) by the color printer 40 as the image processing device in
this embodiment, the image data GD is split (divided) into a plurality of areas,
color range areas are determined by associating adjacent areas exhibiting the
same color range, and main objects to which the color range areas correspond are
determined using the color range exhibited by the color range areas and the
position data of the color range areas. That is, when the main object

corresponding to the color range areas is determined, the determination is made

‘using position conditions where the specified main object to be present in

addition to the color range data which the specific main object should have. It is
thus possible to make more accurate determinations, that is, to reduce
determination errors, compared to when the main object is determined using just
color range data. Specifically, as noted above, just the color range data is used, it
is highly possible that color range areas c.orresponding to sky blue clothing
located near the middle of the image will be mistakenly determined to be the sky,
whereas the image processing device and method in this embodiment will not
erroneously determine sky blue clothing to be the sky because the position
conditions where the sky to be located are taken into consideration.

[0066]

Variant of First Embodiment:

1) A variant of the process that determines the main object in the first
embodiment will be described with reference to Figure 12. Figure 12 is a flow
chart of the process routine in the process that determines the main object which
is carried out by the color printer in the variant of the first embodiment. Steps in

Figure 12 which are similar to the steps in Figure 5 will be described only briefly.
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[0067] The process routine in Figure 12 starts, for example, when a memory
card MC is inserted into the memory slot 44 of the color printer 40 or when a
digital still camera 10 is connected to the color printer 40 by a cable CV.

[0068] When the image process is started, the control circuit 41 (CPU 411)
acquireé the selected image data GD, and acquires Exif data associated with the
image data GD, temporarily storing it in RAM 412 (Step S100A). The Exif data
shows the conditions at the time the photograph was taken, which are recorded
along with the image data in Exif files based on Exif (exchangeable image file
format), a unified standard of file format including image data produced by
digital still cameras 10. The Exif standards have been adopted by the Japan
Electronics and Information Technology Industries Association (JEITA). Exif
data can include, for example, exposure time, light source, object area, type of
photographed scene, photograph time (the date and time when the original
image data is produced or the date and time when digital data is produced), and
gyro data (angle of rotation from normal position). Exif data is stored in a format
which includes offset data and actual data in the file header, and can be acquired
in the necessary data based on the offset data stipulated for the data. The image
data GD (graphic file) is selected as described above.

[0069] As noted above, the CPU 411 splits the selected image data GD into a
plurality of areas, such as 64 areas (pixel data groups), as illustrated in Figure 6
(Step S110). The CPU 411 analyzes the image data GD in terms of area units
(Step S120), and determines the color range (hues) of the areas in the image data
GD (Step S130). When the hues of the areas of the image data GD have been
determined, the CPU 411 determines the color range areas by associating
adjacent areas of the same color range (Step S140). When the CPU 411

determines the color range areas, position data for the color range areas such as
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Al to A3 in Figure 6 is obtained (Step S150). The specific process in Steps S120
through S150 has already been described using Figure 5.

[0070] The CPU 411 obtains position conditions (object-determining conditions)
from the ROM/HDD 413, and first determines the position conditions (object-
determining conditions) taking the Exif data into consideration (Step S160A).
The position conditions (object-determining conditions) are conditions used to
determine whether or not the color range areas correspond to a certain object by
means of the color range and position data of the color range areas. These are
stored in the form of a table such as the one in Figure 11, for example, in
ROM/HDD 413. In this embodiment, the position conditions obtained from the
table in Figure 11 are revised in consideration of the gyro data, for example, to
determine the final position conditions (object-determining conditions).

[0071] That is, in the position conditions in Figure 11, it is stipulated that the
sky is in the upper part of the image and touches the edges, that green is in the
lower part of the image and touches the edges, and that flesh tones are in the
middle of the image. However, when a photographer takes a photograph with the
digital still camera 10 turned upside down, for example, the sky will be inverted
and will thus be in the lower part of the image and touch the edges of the image,
while green images will be in the upper part of the image and touch the sides of
the image. As a result, the position conditions in Figure 11 cannot be used, since
they assume that the photograph was taken with the digital still camera 10 in
the normal position.

[0072] In this embodiment, the position conditions are corrected by taking into
consideration the gyro data showing the angle of rotation relative to the normal
position, and the final position conditions are then determined. In the above
embodiment, the gyro data shows a value of about 180 degrees. The position

conditions in Figure 11 are thus corrected so that the sky is in the lower part of
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the image and touches the edges of the image, and green images are in the upper
part of the image and touch the edges of the image. When the digital still camera
10 is used while rotated about 90 degrees to the left relative to the normal
position, the conditions are corrected so that the sky is on the side of the image
(such as the right side) and touches the edges of the image, and green objects are
on the side of the image (such as the left side) and touch the edges of the image.
The gyro data is displayed in values of 0 to 359 degrees rotated to either the left
or right.

[0073] The CPU 411 determines the main object (Step S170A) by comparing
the Exif data, position conditions, and the position data of the color range areas,
and the process routine is complete. When the position conditions are taken into
consideration, The color range area Al in Figure 6 includes an area such as area
(0,0) meeting the position conditions, allowing the corresponding main object to
be determined as the sky. The main object corresponding to theb color range area
Al can be determined to be the sky when, upon consideration of the time data
included in the Exif data, the hue of the color range area A1l is sky blue in the
afternoon, is red at evening, or is black at night. Alternatively, the main object
corresponding to the color range area Al can be determined to be the sky when,
upon consideration of the type of photograph scene included in the Exif data, the
hue of the color range area Al is sky blue when the type of photograph scene is a
landscape, is red when the type of scene is evening, or is black when the type of
scene 1s a night time scene.

[0074] Even though the color range area A2 in Figure 6 exhibits a sky blue hue,
the corresponding main object can be determined not to be the sky in cases
where the type of photograph scene is of people (portrait), since the main object
is a person in addition to the lack of any areas meeting the position conditions.

The color range area A2 corresponds to sky blue clothing, for example.
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[0075] When the type of photograph scene is of a person (portrait), the color
range area A3 in Figure 6 includes an area such as area (3,4) meeting position
conditions, and the main object is a "person,"” making it possible to more
accurately determined that the corresponding main object is a "person (face).”
[0076] In the above embodiment using the Exif data, it is possible to more
accurately determine what the main object is by referring to the photograph
conditions.

[0077] 2) In the above embodiment, the position data of areas defining the color
range areas was used as the position data of the color range areas, but the
position data of pixel data defining the color range areas may also be used. In
such cases, more specifically, comparisons can be made with the position
conditions, and the position of the color range areas can be determined even
more accurately.

[0078] 3) In the above embodiment, color range areas in which adjacent areas
having the same color range had been associated were used to determine the
main object, but the main object may also be determined in terms of area units
or pixel data units without the use of color range areas. When the main object is
determined in terms of area units, main objects corresponding to the areas are
first determined, and all areas corresponding to the same main object are then
put together, making it possible to form areas of the image data GD
corresponding to the main object. More specifically, position data and color range
of areas which are met by areas corresponding to a certain main object are
stipulated as position conditions (object-determining conditions), and the position
data and color range of the areas are compared.

[0079] Alternatively, when the main object is determined in terms of pixel data
units, the main objects corresponding to the pixel data are first determined, and

all the pixel data corresponding to the same main object are then put together to
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form image data GD areas (pixel data groups) corresponding to the main object.
More specifically, position data and color range of areas which are met by pixel
data corresponding to a certain main object are stipulated as position conditions
(object-determining conditions), and the position data and color range of the
areas are compared. In such cases, the main object can be determined more
accurately from the standpoint of both the color range and positions.

[0080] 4) The use of hue H as a color range parameter in the image data GD
areas (pixel data groups) was described in the above embodiments, but in
addition to the hue H, at least either saturation S or brightness (luminance) V
may be used as a parameter for a more comprehensive determination. The color
range of the image data GD areas (pixel data groups) may also be specified in
terms of RGB color space or YCbCr color space instead of HSV color space.
[0081] 5) In the above embodiments, a color printer 40 was used as the image
processing device, but a display device 20 and personal computer 30 may also be
used. In such cases, the same effects as in the above embodiments can be
obtained.

[0082] 6) In the above embodiments, the image process was carried out with
software, that is, in the form of a computer program, but it may also be carried
out using image processing hardware circuitry comprising a logic circuit for
implementing the above processes (steps). In such cases, the load on the CPU
411 can be alleviated, allowing the process to be implemented more rapidly. The
image process hardware circuit can be implemented as a circuit for the display
device 20 and color printer 40, for example, and as an add-on card for the
personal computer 30.

[0083]

Second Embodiment:
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A second embodiment of the image processing device and image processing
method is described below. Specific image processing details in the second
invention differ from the image process in the first invention, and the structure
of the modules of the image processing device (color printer) in the second
invention differs from the structure of the modules of the image processing
device (color printer) in the first embodiments. However, as the basic structure of
the color printer in the second embodiment and the color printer 40 in the first
embodiment are the same, the same symbols will be used without further
elaboration in the following description of the color printer 40.

[0084] An outline of the modules realized by the control circuit 41 of the color
printer 40 in the second embodiment will be described with reference to Figure
13. Figure 13 is a block diagram of the functional modules realized by the control
circuit 41 of the color printer 40 in the second embodiment. The modules
illustrated in Figure 13 can be realized in terms of the CPU 411 alone or the
control circuit 41, and can be realized by either hardware or software.

[0085] The image data is acquired by the control circuit 41 by means of the
image data access module M11, and is sent to the main object image data
determination module M12. The main object image data determination module
M12 splits the image data into a plurality of areas (plurality of pixel data
groups), and determines the color range of the split areas, and obtains color
range data and position data for the split areas. The main object image data
determination module M12 determines the image data areas corresponding to
the man object characterizing the image, that is, the main object image data,
using the acquired color range data and position data of the split areas. The
main object(s) can be one or more main objects that are the same or different

among the image.
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[0086] When the main object and the image data areas corresponding to the
main object are determined, the property acquiring module M13 acquires the
properties of the main object image data (such as statistical values and color
values). The correction condition acquiring module M14 acquires correction
conditions corresponding to the acquired properties (such as statistical values
and color values) of the main object image data. A plurality of correction
conditions are prepared for each type of main object, permitting more suitable
adjusting of the picture quality according to the properties of the main object.
[0087] The picture quality adjusting module M15 prepares the acquired
correction conditions to carry out a process that adjusts the picture quality of the
main object image data. When there is a plurality of main objects, the picture

quality adjusting module M15 carries out a picture quality adjusting process on

" the image data areas corresponding to each of the main objects. The picture

quality adjusting module M15 may access correction standard values as the
correction conditions, determine the correction level so as to eliminate or reduce
differences between the correction standard values and the property values of
the main object image data, and adjust the picture quality of the main object
image data by applying the correction level that has been determined. The
correction level may be determined in a standardized way or according to image
process control data indicating the image process conditions for the image data
associated with the image data.

[0088] A main object classification module M16 and a standard color value
acquiring module M17 may be provided instead of the correction condition
acquiring module M14. The main object classification module M16 uses the
acquired data corresponding to the main object to classify the main object in
greater detail, such as clear sky, ordinary sky, and dark sky. The standard color

value acquiring module M17 acquires standard color values corresponding to the
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classified main object. That is, the ideal color values of the classified main object,
such as the ideal color values for bright sky, ordinary sky, and dark sky, are
acquired.
[0089] The correction level determining module M151 determines the
correction level so as to eliminate or reduce color range differences between the
acquired standard color values and the main object image data. The correction
level may be determined in a standardized way or according to image process
control data indicating the image process conditions for the image data
associated with the image data.
[0090] The picture quality correcting module M152 applies the determined
correction level to the main object image data to adjust the picture quality of the
main object image data. When there is a plurality of main objects, the picture
quality adjusting'process is carried out on the image data areas corresponding to
each of the main objects.
[0091] The image output module M18 outputs the output image using the
image data in which the picture quality has been adjusted.
[0092] The main object identifying process implemented by the color printer 40
as the image processing device in the second invention is the same as the main
object identifying process implemented by the color printer as the image
processing device in the first embodiment, and will therefore not be further
elaborated.
[0093]
Adjustment of Picture Quality According to Main Object:

An image process for image data corresponding to the identified main
object will be described with reference to Figures 14 and 15. Figure 14 is a flow
chart of the process routine in the process that adjusts the picture quality of the

main object which is carried out by the image processing device in the second
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embodiment. Figure 15 illustrates an example of a table storing correction
standard values and classification color values which are used in the picture
quality adjusting process on the main object.

[0094] The CPU 411 acquires image data GD for which the main object image
data determination process has been completed (Step S200), and color values for
the specified main object image data (color range areas and areas corresponding
to the main object of the image data) (Step S210). The color values of the main
object image data are obtained when the main object image data is determined,
and are stored in RAM 412.

[0095] The CPU 411 classifies the main object based on the color values of the
main object image data (Step S220). That is, the same type of main objects are
classified into more detailed main objects to implement better picture quality
adjustment of the main object image data. The example in Figure 15 shows
classification color values for more detailed classification of the sky into clear sky
(few clouds), ordinary sky, and dim sky (overcast summer sky). The classification
color values can be values statistically determined for a plurality of images, for
example. Specifically, the CPU 411 uses the following Equation (5) to determine
the difference C (interval) between the color values (H, S, B) of the main object
image data and the classification color values (H cs, S cs, B cs) in Figure 13, and
the main object corresponding to the classification color values with the lowest
difference C (interval) becomes the detailed main object to which the main object
image data corresponds. Here, AH=H cs — H, AS=Scs — S, and AB=B c¢s - H.

[0096]

C= \/(AH)2 + (AS)2 + (AB)2 Equation (5)

[0097] The CPU 411 acquires the correction standard values corresponding to

the classified main object (detailed main object) (Step S230). The correction
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standard values are established, as shown in Figure 15, for example, for each
type of picture quality parameter for each classified detailed main object, so that
detailed main objects could be output at their most attractive. That is, the
correction standard values stipulate the idéal values of the various parameters
in relation to detailed main objects. Here, the picture quality parameters are
parameters related to the picture quality of the image data, and include, for
example, shadow, highlight, brightness, contrast, color balance, and memory
color correction parameters.

[0098] The CPU 411 carries out various processes on the image data GD of the
RGB data. The CPU 411 analyzes the main object image data to obtain the
property values (statistical values) of the main object image data (Step S240).
The property values (statistical values) include, for example, maximum and
minimum luminance, and histograms of R, G, and B components in the main
object image data.

[0099] The CPU 411 uses the property values of the main object image data
and the acquired correction standard values to calculate the correction level so as
to reduce or eliminate the difference between the two. The extent to which the
difference between the property values of the main object image data and the
acquired correction standard values is reduced, that is, the level of correction,
may be determined in a standardized way or, when image process control data
has been associated with the image data GD, determined according to the
correction level stipulated by the image process control data. Here, the image
process control data is data stipulating the image processing conditions for the
associated image data, and includes, for example, the values of one or more
picture quality-related parameters.

[0100] The CPU 411 applies the calculated correction level to adjust the picture

quality of the main object image data (Step S250). The picture quality adjusting
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process is carried out on picture quality parameters such as shadow, highlight,
brightness, contrast, color balance, and memory color correction, using a tone
curve (S curve) correlating the input and output levels of the RGB components of
the photograph image data GD. IN picture quality adjusting processes involving
the use of a tone curve, the correction levels for the various picture quality
adjusting parameters are used to modify the tone curves for the RGB
components or individual R, G, B components.

[0101] Specifically, points at which a level of correction is applied to picture
quality parameters are established by experiment on the tone curves, and
correction levels are applied, so that the points through which the tone curve
passes is modified at the points, and the input-output properties are modified.
Accordingly, when modified R, B, and B tone curves are applied to main object
image data, the input and output of the RGB components of the main object
image data are modified, resulting in main object image data in which the
picture quality has been modified.

[0102] Picture quality adjusting processes involving the use of correction levels
for picture quality parameters (automatic picture quality adjusting processes)
can be carried out specifically in the following manner, for example. Standard
value means correction standard value.

[0103] The levels of correction for contrast, shadow, and highlight are
determined based on standard levels by retrieving shadow points and highlight
points from the main object image data, and the correction levels that have been
determined are used to stretch the histograms. The correction levels are also
determined based on the luminance standard deviation, and tone curves are
modified using the correction levels that have been determined.

[0104] 1t is determined whether or not the image is dark (insufficient exposure)

or bright (overexposure) based on the luminance value calculated from the areas
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of the main object image data, correction levels for brightness are obtained based
on the standard values, and the correction levels that have been obtained are
used to correct the tone curves.

[0105] Color balance bias is analyzes based on histograms of the R, G, and B
components of the main object image data, correction levels for color balance are
obtained based on the standard values for the RGB components from the tone
curves of the R, G, and B components, and the correction levels that have been
obtained aré used to correct the color balance.

[0106] The saturation distribution of the main object image data is analyzed,
the correction levels for saturation are determined based on the standard levels,
and the correction levels that have been determined are used to enhance the
saturation.

[0107] For sharpness, the main object image data frequency and edge intensity
distribution are analyzed, the un-sharp mask level (correction level) is
determined based on the standard values, and the picture quality is adjusted by
un-sharp masking at the correction level. The standard values are determined
based on the frequency distribution. The higher the frequency image data
(landscape, vegetation, etc.), the lower the standard value. The lower the
freqt}ency image data (persons, sky, etc.), the greater the standard value. The
level of the un-sharp mask depends on the edge intensity distribution; its
application level is greater the more blurry the properties of the image data.
[0108] The CPU 411 first determines whether or not the picture quality
adjusting process has been completed on all of the identified main objects (Step
S270). When main objects which should uﬁdergo the process still remain (Step
S270: No), Steps S210 through S260 are repeated. When the CPU 411

determines that no main objects which should undergo the process still remain
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(Step S270: Yes), printing image data is generated (Step S280), and the process
routine is complete.

[0109] As described above, in the color printer 40 used as the image processing
device in this embodiment, a picture quality adjusting process can be carried out
on each main object image data corresponding to the identified main object, not
all of the image data. It is thus possible carry out a picture quality adjusting
process that makes the main objects in an image look more attractive. The
picture quality of the output image as a whole can be improved by making the
main object characterizing the image look more attractive (improve the picture
quality).

[0110] The identified main object can also be classified in further detail,
allowing the optimal picture quality adjusting process to be carried out on the
classified main object. That is, the specified main object can be further
characterized to improve the accuracy of the picture quality adjusting process on
the main object image data. When, for example, the sky is the main object, there
would be different standards with more attractive, higher picture quality for
bright sky, ordinary sky, dark sky, brilliant sky, overcast sky, clear sky, and red
sky, respectively. The main object can thus be made to look more attractive by
specifying sky in greater detail in terms of what kind of sky it is, and carrying
out the optimal picture quality adjusting process on the specified sky.

[o111]

Variants of Second Embodiment:

1) In the above embodiment, a process that adjusts the picture quality of
main object image data was carried out on main object image data having RGB
data, that is, in terms of RGB color space, but the process may also be carried out
on main object image data having HSV image data, that is, in terms of HSV color

space. In such cases, the CPU 411 uses the color values of the main object image
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data and the standard color values to caiculate the correction level so as to
reduce or eliminate the difference between the two. The standard color values
are color values for the attractive output of detailed main object images. As
illustrated in Figure 16, for example, the hue H, saturation S, and brightness
(luminance) V are stipulated for detailed main object images which have been
classified. Figure 16 illustrates an example of a table storing standard color
values which are used in the picture quality adjusting process on main objects.
[0112] The process that determines the correction level using color values is
carried out so as to reduce or eliminate differences between the color values. The
extent to which the difference between the two color values is reduced, that is,
the level of correction, may be determined in a standardized way or, when image
process >c0ntrol data has been associated with the image data GD, determined
according to the correction level stipulated by the image process control data.
When color values are used, the picture quality adjusting process is carried out

with HSV color space, allowing a more faithful picture quality adjusting process

~ to be carried out. That is, the accuracy of the picture quality adjusting process

can be improved.

[0113] When the picture quality adjusting process is carried out in HSB color
space, the correction level may be determined using classification color values
instead of standard color values. That is, the classification color values and
standard color values need not necessarily be separate color values. When the
ideal, target color values of the detailed main object are used as classification
color values, they may also be used as the standard color values. In such cases,
the process for classifying the main object image and the process that determines
the correction level can be carried out simultaneously.

[0114] 2) When different types of main object image data are included in the

image data in the above embodiment, the correction level applied to the main
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object image data may be determined by taking into consideration the presence
of the different types of main object image data. In such cases, it is possible to
prevent the adjustment of the picture quality from making the main object image
data more conspicuous (stand out), so that the image as a whole is more
harmonious. Specifically, for example, the correction level can be reduced at the
bordérs_between main object image data, or standard color values and correction
standard values, which are weighted according to the distance between main
objects, can be used as standard color values and correction standard values
serving as correction indicators.

[0115] 3) "Sky" was used as an example of the main object in the above
embodiments, but the same effects can otherwise be obtained for "people (faces),"
"vegetation," and the like. In the case of "people (face),” for example, the object
can be further classified into pale pink flesh, light yellow flesh, dark yellow flesh,
and dark brown flesh. "Vegetation" can be classified into light green (verdant),
dark green (greenery), and intermediate greens.

[0116] 4) In the above embociiments, position data of areas defining the color
range areas was used as the position data of the color range areas, but position
data of pixel data defining the color range areas may also be used. In such cases,
more specifically, the data can be compared with position conditions, further
improving the accuracy in determining the position of the color range areas.
[0117] In the above embodiments, color range in which adjacent areas with the
same color range have been associated are used to determine the main object,
but the main object may be determined in terms of area units or pixel data units
instead of using color range areas. When the main object is determined in terms
of area units, the main object corresponding to the areas is first determined, and
all areas corresponding to the same main object are then put together,

permitting the formation of areas of image data GD corresponding to the main
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object. More specifically, position data and color range of areas which to be met
by areas corresponding to certain main objects are stipulated as position
conditions (object-determining conditions), and are compared with the position
data and color range of the areas.

[0118] Alternatively, when the main object is determined in terms of pixel data
units, the main object corresponding to the pixel data is determined first, and all
the pixel data corresponding to the same main object are then put together,
permitting the formation of areas of image data GD (pixel data groups)
corresponding fo the main object. More specifically, position data and color range
of areas which to be met by pixel data corresponding to certain main objects are
stipulated as position conditions (object-determining conditions), and ére
compared with the position data and color range of the pixel data. In such cases,
the main object can be specified more accurately from the standpoint of both
color range and position.

[0119] 5) In the above embodiments, only the hue H was used as the parameter
of the color range of areas (pixel data groups) in the image data GD, but in
addition to the hue H, at least either saturation S or brightness (luminance) V
may be used as a parameter for a more comprehensive determination. The color
range of the image data GD areas (pixel data groups) may also be specified in
terms of RGB color space or YCbCr color space instead of HSV color space.

[0120] 6) In the above embodiments, a color printer 40 was used as the image
processing device, but a display device 20 and personal computer 30 may also be
used. In such cases, the same effects as in the above embodiments can be
obtained. ‘

[0121] 7) In the above embodiments, the image process was carried out with
software, that is, in the form of a computer program, but it may also be carried

out using image processing hardware circuitry comprising a logic circuit for

37

Page 48 of 241



10

15

20

25

PH04M321

implementing the above processes (steps). In such céses, the load on the CPU
411 can be alleviated, allowing the process to be implemented more rapidly. The
image process hardware circuit can be implemented as a circuit for the display
device 20 and color printer 40, for example, and as an add-on card for the
personal computer 30.

[0122] 8) an example of the above variant 1) is described in further detail below.
The example is a description of a method in which low correction target data is
provided in order to prevent the main object image data from standing out from
the other image data. Figure 17 illustrates a table storing various values which
are used when carrying out the picture quality adjusting process on main objects
which have been classified in greater detail. Main object which have been
classified in greater detail are referred to as classified main objects. The various

non

values that are stored are "classification color values,” "standard color values,”
and "coefficients." "Coefficients" are described below. ‘Correction levels and low
correction target data are calculated using these values. The types of classified
main objects in Figure 17 are described in Section 3).

[0123] To calculate the correction levels, the main object is classified based on
the classification color values and the color values of the main object image data
(Step S220 in Figure 14), and the difference is determined between the standard
color values and the color values of the main object image data. The color values
of the main object image data referred to here are the average color values of
each pixel in the main object image data. The average is given below as (AveH,
AveS, AveV).

[0124] The saturation- and brightness-related color values and standard color
values are expressed as numerical values between 0 and 100. The greater the

color values and standard color values, the higher the saturation and brightness.

The hue-related color values and standard color values are expressed as
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numerical values between 0 and 360. In the hue circle, the red hue value is O,
with the value increasing from red to yellow, to green to cyan to blue to magenta
to red as the hue circle is rotated. When the cycle of the hue circle returns to red,
the red hue is expressed as 360. In other words, the ed hue is expressed as 0 or
360.
[0125] When the main object is identified as "bright sky," the difference
between the standard color values and the color values of the main object image
data (difH, difS, difV) can be determined according to Equations (6a) through
(6¢) with reference to the table in Figure 17.
[0126]

difH=Hrefsb—AveH Equation (6a)

difS=Srefsb-AneS Equation (6b)

difV=Vrefsb~AveV Equation (6c)

[0127] The direction of the correction is determined by whether the difference
1s positive or negative. That is, when the difference in saturation, brightness, or
the like is positive, the saturation, brightness, or the like is corrected in the
increasing direction, whereas when the difference in saturation, brightness, or
the like is negative, the saturation, brightness, or the like is corrected in the
decreasing direction. When the difference in hue is positive, the hue is corrected
in the direction increasing the hue value, whereas when the difference in hue is
negative, the hue is corrected in the direction decreasing the hue value. The
direction in which the hue value increases is the direction from yellow to cyan,
the direction from cyan to magenta, or the direction from magenta to yellow in
the hue circle. The direction in which the hue-related color value decreases is the
direction from cyan to yellow, the direction from magenta to cyan, or the

direction from yellow to magenta in the hue circle.
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[0128] Preliminary correction levels are then determined by adding the
"coefficient" to the determined difference. As shown in Figure 17, there are two
types of "coefficients" for the "hue,”" "saturation," and "brightness." When the
difference (difH, difS, difV) is positive, the coefficient on the left in the
parentheses is used, and when it is negative, the coefficient on the right is used.
That is, the coefficient is determined according to the direction of the correction
in Figure 17. The preliminary correction level (traH, traS, traV) for "bright sky"
can be determined according to Equations (7al) to (7¢2) with reference to the
first line in the table in F igui'e 17.
[0129]

(if difH=0) traH=difH %0 Equation (7a1)

(if difH<0) traH=|difH]|x1  Equation (7a2)

(if difS20) traS=difSx0 Equation (7b1)

(if difH<0) traS=|difH]| x 1 Equation (7b2)

(if difV=20)  traV=difV X0 Equation (7¢c1)

(if difv<0) traV=|difV|x1  Equation (7c2)
[0130] The correction level (enhH, enhS, enhV) is the square root of the
preliminary correction level. This is so that the correction level is gradually
modified. That is, the correction level can be determined by the following
Equations (8a) through (8c).

enhH=sign(difH) X (traH)”?  Equation (8a)

enl'.\S=sign(difS) X (traS)'/? Equation (8b)

enhV=sign(difV) X (traV)""? Equation (8c)
[0131] Here, the sign (x) is a function indicating a symbol of any number x.
When x > 0, the sing (x) is +1. When x < 0, the sign (x) is —1. When x=0, the sign
(x) is 0. Here, the correction level (enhH, enhS, enhV) is the square root of the

preliminary correction level, but is not limited thereto. The preliminary
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correction level may also be used without modification as the correction level
(enhH, enhS, enhV).
[0132] The correction level (enhH, enhS, enhV) can be expressed by Equations
(9a) through (9¢).
[0133]

enhH=sign(difH) X (|difH| X A1)  Equation (9a)

enhS=sign(difS) x (|difS| x A2)"”?  Equation (9b)

enhV=sign(difV) X (|difV| X A3)"?  Equation (9c)
[0134] Here, Al is the hue coefficient, A2 is the saturation coefficient, and A3 is
the brightness coefficient.
[0135] In the above method for calculating the correction level, the proper
values can be established for coefficients Al through A3 according to the type of
classified main object and correction direction (whether the color value difference
(difH, difS, difV) is positive or negative), so that the correction level can be
calculated according to the type of classified main object and the direction of the
correction. Here, the correction level is calculated according to the type of
classified main object and correction direction, but the correction level may also
be calculated according to either the type of classified main object and correction
direction. When the correction level is calculated according to just the direction
of correction, the main object does not have to be classified in detail, and the

1" 1

main object may be classified as at lest "sky," "green," or the like.

[0136] The method for calculating the correction level to either the type of
classified main object and correction direction is not limited to methods using
coefficients A1l through A3 as described above. In general, the correction levels

may also be calculated according to computing equations which are modified

according to either the type of classified main object or correction direction.
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[0137] 1In Equations (9a) through (9¢), the correction level (enhH, enhS, enhV)
is determined so as to reduce or eliminate the difference (difH, difS, difV)
between the standard color values and the color values of the main object image
data. It will be evident that the extent to which the difference in color values is
reduced can be adjusted by modifying the values of coefficients Al through A3
(collectively referred to below as coefficients A). Coefficients A indicate the extent
to which the actual color values of the main object image data are modified, and
are established according to the type of classified main object and correction
direction so that the main object image data will not look strange in the image as
a whole.

[0138] In this embodiment, the correction level can. be calculates by
establishing any of 0, 1, 2, or 4 as the coefficients A. When A=0, for example, it
means that there is no correction. A=1 indicates an ordinary level of correction.
A=2 indicates somewhat stronger correction, and A=4 indicates strong correction.
[0139] When, based on Equation (9a), A>|difH |, the absolute correction level
lenhH| is significantly greater than the absolute difference |difH | between the
standard color value and the color value of the main object image data. Thus, in
the resulting correction, the color value of the main object image data is over as
much as the standard color value. When the color value of the main object image
data is modified too much, the main object image data in the image can look
stfange. It is therefore generally better to set the coefficients A too high. Here,
the maximum level of the coefficients A is set at 4. The same is true of the
saturation S and brightness V.

[0140] There are several reasons for setting the values for the coefficients A as
in Figure 17.

[0141]

1. When the Main Object is a "Sky"
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1.1 Hue

When the difH is positive, it means that the hue to be adjusted in the
direction from cyan to magenta. However, when the classified main object is
"bright sky," if the correction is too far in the direction from cyan to magenta, the
parts where the hue is near magenta in the entire sky (such as clouds) will take
on an undesirable reddish cast. Thus, when the classified main object is "bright
sky,” no correction is made in the direction from cyan to magenta, and the
coefficients A are set at O.
[0142] When the difH is negative, it means that the hue to be adjusted in the
direction from magenta to cyan. However, when the classified main object is
"bright sky," the magenta complexion is preferably left as it is. Thus, no
correction is made in the direction from magenta to cyan, and the coefficients A
are set at 0.
[0143] 1.2 Saturation

When the difS is positive, it means that the correction to be made in the
direction increasing the saturation. However, when the classified main object is
"bright sky," because bright skies are relatively pale and the original saturation
is high, it is possible that the saturation will be increased too much, and the
saturation of the sky will be increased too much, making it look strange in the
image as a whole. The saturation is therefore not increased, and the coefficients
A are set at 0. When the classified main object is "bright sky," on the other hand,
the original saturation is low, and the coefficients A are set to 2 in order to
increase the saturation and enhance the sky.
[0144] When the difS is negative, it means that the saturation to be corrected
in the decreasing direction. However, when the classified main object is "bright
sky," increasing the saturation too much will result in a relatively pale sky,

potentially making the image look strange and unattractive. The saturation is
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therefore not excessively reduced, and the coefficients A are set as 1. When the
classified main object is a "dark sky," because the original saturation is low,
lowering the saturation will make it deeper, potentially causing the image to
look unattractive. The saturation is therefore not lowered, and the coefficients A
are set at 0.
[0145] Since correction of a "bright sky" tends to make it look strange in the
image as a whole, the correction level is preferably low overall, and the
coefficients A are set lower. Since even significant correction levels are not likely
to make a "dark sky" look strange in the image as a whole, the coefficients a may
be set to higher levels.
[0146]
2. When the Main Object is "Green"

2.1 Hue

When the difH is positive, it means that the hue to be adjusted in the
direction from yellow to cyan. However, when the classified main object is "light
green" such as a verdant green, since verdant green looks close to yellow green,
an ordinary level of correction is used, and the coefficients A are set at 1. When
the classified object is a "dark green" such as ordinary greenery, it tends to look
close to blue green. Stronger correction is therefore used, and the coefficients A
are set to 4.
[0147] 2.2 Saturation

When the difS is positive, it means that the saturation to be corrected in
the increasing direction. However, when the classified main object is "light
green," since the original saturation of light green is high, increasing the
saturation too much can result in saturation that is too high, making the object
look strange in the image as a whole. The saturation is therefore not increased

too much, and the coefficients A are set to 1. When, on the other hand, the
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classified main object is "dark green,” because the original saturation is low, the
coefficients A are set to 4 to increase the saturation and emphasize the green.
[0148] When the difS is negative, it means that the saturation to be adjusted in
the decreasing direction. However, when the classified main object is "light
green," lowering the saturation can cause the "light green" to become dark,
making the image look strange and unattractive. The saturation is thus not
lowered, and the coefficients A are set to 0. When the classified main object is
"dark green,” because the original saturation is low, lowering the saturation will
potentially make it darker, causing the image to look strange. The saturation is
therefore not lowered, and the coefficients A are set to 0.
[0149] As correction tends to make "light green” look strange in the image as a
whole, the correction level is preferably lower overall, and the coefficients A are
set lower. "Dark green" does not tend to look strange in the image as a whole
even with greater correction levels, and the coefficients A may therefore be set
higher.
[0150]
3. When the Main Object is "Flesh"

3.1 Hue

When the difH is positive, it means that the hue to be correction in the
direction from magenta to yellow. However, when the classified main object is
"pale pink flesh," correction in the yellow direction can make it look bluish. No
correction is therefore made, and the coefficients A are set to O.
[0151] 3.2 Saturation
[0152] When the difS is positive, it means that the saturation to be corrected in
the increasing direction. However, when the classified main object is "pale pink
flesh," because the original saturation is high, increasing the saturation too

much can result in saturation that is too high, creating an unnatural impression
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by making the object stand out from the image as a whole. The saturation is
therefore not increased, and the coefficients A are sét to 0.
[0153] When the difS is negative, it means that the saturation to be corrected
in the decreasing direction. However, when the classified main object is "dark
yellow skin,” because the original saturation is high, lowering the saturation too
much can result in poor facial color. The saturation is therefore not lowered, and
the coefficients A are set to 0. When the classified main object is "dark brown
flesh,"” because the original saturation is low, lowering the saturation too much
will result in poor facial color. The saturation is therefore not lowered, and the
coefficients A are set to 0.
[0154] 3.3 Brightness

When the difV is positive, it means that the brightness to be correction in
the increasing direction. Because users prefer flesh to be brighter, and ordinary
level of correction is used, and the coefficients A are set to 1.
[0155] When the difV is negative, it means that the brightness to be corrected
in the decreasing direction. However, when the classified main object is "dark
brown flesh,” an ordinary level of correction is used and the coefficients A are set
to 1, as this is effective for whiteout and the like.
[0156] Because correction tends to make "pale pink flesh" look strange in the
image as a whole, lower correction levels overall are preferred, and the
coefficients A are set lower.
[0157] The main object image data is corrected with correction levels (enhH,
enhS, enhV). Low correction target data is then determined from the correction
levels (enhH, enhS, enhV). Here, "low correction target data" is target data for
correction at low correction levels at or under correction levels (enhH, enhS,
enhV) among the image data GD. To determine low correction target data, the

maximum saturation Smax and minimum saturation Smin are first determined
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in the main object image data. The example of saturation is used here, but
brightness or hue may be processed in the same manner.
[0158] Figure 18 is a histogram of saturation in the main object image data.
Saturation is set to values of 0 to 100. In the main object image data in this
embodiment, the maximum saturation Smax is 80, and the minimum is 50.
[0159] Figure 19 illustrates low correction target data. The horizontal axis is.
the saturation, and the vertical axis is the saturation correction level. In Figure
17, the range from 50 to 80 corresponds to the saturation of the main object
image data, and shows that the main object image data would be corrected with
correction level enhS. The saturation in the vicinity of the main object image
data saturation is thus the low ;orrection target data.
[0160] In Figure 19(a), low correction target data A and low correction target
data B are shown as low correction target data. The correction target range
combining the main object image data, low correction target data A, and low
correction target data B is the range data indicated by diagonal lines in Figure
19(a).
[0161] The low correction target data A is data by which the saturation Sh is
worked out with the following Inequalities (10a) and (10b) among the image data
GD.
[0162]

Smax<Sh=Smax+enhS X 10 Equation (10a)

Sh=100 Equation (10b)
[0163] The low correction target data B, on the other hand, is data by which
the saturation Sh is worked out with the following Inequalities (10c) and (10d).
[0164]

Smin—enhS X 10=Sh<Smin Equation (10c)

0=Sh Equation (10d)
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[0165] Inequalities (10b) and (10d) are established because the saturation is a
value between 0 and 100. Inequalities (10a) and (10b) show that low correction
target data is determined based on the maximum saturation Smax, minimum
saturation Smin, and correction level enhS of the main object image data. The
enhS x 10 used in Inequalities (10a) and (10c) is an experimental value. Other
values can also be used.
[0166] The saturation of the low correction target data is corrected with a
correction level lower than correction level enhS for the main object image data
(referred to below as low correction level). Specifically, as shown in Figure 19(a),
the low correction level for low correction target data A is established so that the
correction level enhS is lowered in linear fashion as the saturation increases, and
so that the low correction level is 0 for data in which the saturation is Smax +
enhS x 10. That is, Equation (11) shows the low correction level y1 for the
saturation of the low correction target data A.
[0167]

y1=—Sh/10 + enhS+Smax/10 Equation (11)
[0168] Meanwhile, the low correction level for the low correction target data B,
as shown by the bold line B in Figure 19(a), is established so that the correction
level enhS is lowered in linear fashion as the saturation decreases, and so that
the low correction level is O for data in which the saturation is Smin - enhS x 10.
That is, Equation (12) shows the low correction level y2 for the saturation of the
low correction target data B.
[0169]

y2=-Sh/10 + enhS-Smin/10 Equation (12)
[0170] The corrected value z1 of the saturation of the low correction target

data A is the value obtained by adding the low correction level y1 to the
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uncorrected saturation Sh, that is, Sh+y1, which can be expressed by Equation
(13).
[o171]

21=9Sh/10 + enhS+Smax/10 Equation (13)

[0172] The corrected saturation z to be no more than 100, which is the
maximum obtainable saturation. Figure 19(b) illustrates an example in which
the low correction target data range is adjusted so that the correction saturation
is between 0 and 100. The low correction target data A is data by which the
saturation Sh is worked out with the following Inequality (14).

[0173]
Sh=(100-enhS-Smax/10) X 10/9 Inequality (14)

[0174] The saturation d1 in Figure 19(b) has the value (100 — enhS — Smax/10)
x 10/9 in Inequality (14).

[0175] Similarly, the corrected saturation z2 for the low correction target data
B is Sh+y2, and can thus be expressed by Equation (15).
[0176]

22=11Sh/10 + enhS-Smin/10 Equation (15)

[0177] To produce a range in which the correction value z2 is at least 0, the
saturation Sh of the low correction target data B to be data with a range worked
out with the following Inequality (16).

[0178]
Sh=(-enhS+Smin/10) X 10/11 Inequality (16)

[0179] The saturation d2 in Figure 19(b) is the value of (-enhS+Smikn/10) x 10
in Inequality (16). In this embodiment, because d2 is lower than (Smin — enhS x
10), the low cofrec;cion target data B determined from Inequalities (10c), (10d),

and (16) results in the data with the range shown in Figure 19(b).
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[0180] However, correction for increasing the saturation of image data having
low saturation among the graphic GD can result in excessively high saturation in
nearly achromatic data in the image data GD. The image data with low
saturation should therefore be excluded from the low correction target data B to
facilitate the connection with achx.'omatic colors. A minimum low saturation level
D may thus be established in the correction target data range.
[0181] Figure 20 illustrates the minimum level D for the low correction target
data B. The minimum level D may be 25, for example, or another value. The low
correction target data B is limited to the range where the saturation Sh is
worked out with the following Inequality (17).
[0182]

D <Sh ... Inequality (17)
[0183] The low correction target data B determined from Inequalities (10c) and
(17) is data with the range shown in Figure 20.The miniﬁum level d to be
established only When enhS > 0, that is, when the correction increases the
saturation.
[0184] The low correction level may be determined so as to be applicable to
limited low correction target data after the low correction target data range has
been limited by means of Inequalities (10b) and (10d) or Inequality (17). Figure
21 illustrates a low correction level suitable for limited low correction target data.
When limited by Inequality (10b), the low correction level of the low correction
target data A is set so that the low correction level for data with a saturation of
100 will be 0, as illustrated by the bold line A in Figure 21. When limited by
Inequality (17), the low correction level of the low correction target data B is set
so that the low correction level for data with a saturation D is 0, as illustrated by

the bold line B in Figure 21.
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[0185] Low correction target data and low correction levels are determined, and
correction target ranges are determined, in the same way for hue and brightness.
A minimum level D for brightness may also be set in the same was as for
saturation. This will prevent corrected parts of an image from looking strange as
a result of excessively increased brightness in shadow areas hen determining the
low cdrrection target data B. Here, the image data which is to serve as the low
correction target data is the low correction target data targeted for correction for
saturation, hue, and brightness. However, the image data which is low correction
target data with any of saturation, hue, or brightness may also be used as the
low correction target data targeted for correction.

[0186] Figure 22 illustrates the correction target range in the image data GD.
In the image data GD of Figure 22, the area S1 corresponds to the main object
image data. When low correction target data is included in area 01, area 02, and
area 03, the correction target range is the low correction target data in areas S1
and areas 01, 02, and 03. In Figure 20, the correction target range is in the frame
indicated by the bold line. The picture quality of the image data GD is adjusted
by applying the determined correction levels (enhH, enhS, enhV) to the main
object image data and applying the low correction levels to the low correction
target data.

[0187] Thus, in this embodiment, the low correction target data other than the
main object image data is corrected with low correction levels, thereby
preventing the main object image data from standing out from the other image
data while also enhancing the image as a whole.

[0188] The low correction level may also be lower than the correction level
enhS for the main object image data. The correction level enhS may also be

lowered in stages, without being limited to the linear reduction described above.
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[0189] The low correction target data is not limited to being present in areas
adjacent to the main object image data, as illustrated in Figure 22, and can also
be present in areas apart from the main object image data, such as area S2.
[0190] In the above embodiment, the low correction target data was data other
than the main object image data, but is not limited thereto. Low correction target
data may also be included in at least part of the main object image data. That is,
the correction level may be reduced for some of the main object image data to
prevent the main object image data from standing out from the other image data.
[0191] Figure 23 illustrates an example in which all of the low correction target
data is included in the main object image data. Data with a saturation Sh
worked out by the following Inequality (18a) among the main object image data
is low correction target data A, and data with saturation Sh worked out by the
following Inequality (18b) is low correction target data B.
[0192]

Smax—enhS X 10<Sh=Smax Inequality (18a)

Smin<Sh<Smin+enhS X 10 Inequality (18b)
[0193] 1In this case, the low correction target data A and B are included in the
main object image data, and the correction target range is consistent with the
main object image data.
[0194] Figure 24 illustrates the correction target range when all of the low
correction target data is included in the main object image data. The frame
indicated by the bold line is the correction target range. In area S1 which
corresponds to the main object image data, the area indicated by diagonal lines
in the figure is an area including the low correction target data which is to be
corrected with a low correction level.
[0195] The correction process in which low correction target data has been

established, as described with reference to Figures 18 through 24 above, is
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applicable when the main object has not been classified in detail, that is, for
main objects other than classified main objects.
[0196] The correction process described in the other embodiment 8) to be
carried out after correction such as the tone curve correction described above.
The above correction processes may also be carried out in color space other than
HSV color space, such as RGB color space.
[0197] 9) In the above embodiments, the main object image data was
determined by analysis of the image, but in cases where data indicating the main
object image data (such as position data) is included in auxiliary data of the
image data, the main object image data may be determined on the basis of such
auxiliary data.
[0198] Image processing devices, image processing methods, and image
processing programs of the invention have been described based on the above
embodiments, but these embodiments of the invention were intended to facilitate
an understanding of the invention and do not limit the invention. The invention
can be modified and improved without departing from the spirit and scope of the
invention, and such equivalents are included in the invention.
[0199] The following Japanese patent applications serving as the basis of the
priority right claimed in this application are incorporated hereby by reference.

(1) Japanese Patent Application 2004-63630 (filed on March 8, 2004)

(2) Japanese Patent Application 2004-63637 (filed on March 8, 2004)

(35 Japanese Patent Application 2004-182016 (filed on June 21, 2004)

(4) Japanese Patent Application 2005-38009 (filed on February 15, 2005)
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WHAT IS CLAIMED IS:

1. An image processing device that determines the main object which
characterizes an image, the image processing device comprising:

image data acquiring module that acquires image data that is data of the

5  target image and that is composed of a plurality of pixel data;

color range determining module segmenting that segments the image data
into a plurality of pixel data groups according to the plurality of areas into which
the image is split, analyzes the image data in terms of pixel data units, and
determines the color range exhibited by the pixel data groups;

10 color range area defining module that defines color range areas by
associating pixel data groups that exhibit the same color range and that are
adjacent to each other among pixel data groups exhibiting specific color range;

position data acquiring module that acquires position data for the color
range areas;

15 position condition acquiring module that acquires position conditions
stipulating the position where an object that corresponds to the specific color
range to be present; and

main object determining module that determines the main object
corresponding to the color range areas using the color range and the position

20 data of the color range areas as well as the position conditions.

2. An image processing device according to Claim 1, wherein
the main object determining module determines that the main object is
the sky when the color range area exhibits a sky blue color range, and the

25 location of the color range area is an upper area in the image.

3. An image processing device according to Claim 1, wherein

54

Page 65 of 241



10

20

25

PH04M321

the main object determining module determines that the main object is
vegetation when the color range area exhibits a green color range, and the

location of the color range area is a lower area in the image.

4. An image processing device according to Claim 1, wherein
the main object determining module determines that the main object is a
person when the color range area exhibits a flesh tone color range, and the

location of the color range area includes the central area of the image.

5. An image processing device that determines the main object which
characterizes an image, the image processing device comprising:

image data acquiring module that acquires image data which is data of
the target image;

image data analyzing module that segments the image data into a
plurality of areas for analysis in terms of area units;

position data acquiring module that acquires position data of the areas of
the image data; and

main object determining module that determines the main object using

the acquired position data and the results of analysis.

6. An image processing device according to Claim 5, wherein

the results of analysis include information on the color range of the areas
of the image data, and

the main object is determined with the use of object determining
conditions stipulating the object by means of color range and location, and the

position data of the areas of the image data and the color range data.
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7. An image processing device according to Claim 1, wherein
the areas are composed of one pixel, and the plurality of pixel data groups

corresponding to the areas are composed of one pixel datum.

8. An image processing device according to Claim 1, wherein
the areas are composed of a plurality of pixels, and the plurality of pixel

data groups corresponding to the areas are composed of a plurality of pixel data.

9. An image processing device according to Claim 1, wherein

the color range comprise at least hue as a parameter.

10. An image processing device that determines the main object which
characterizes an image, the image processing device comprising:

image data acquiring module that acquires image data which is data of
the target image and which is composed of a plurality of pixel data;

image data analyzing module that segments the image data into a
plurality of pixel data groups according to the plurality of areas into which the
image is split, and analyzes the image data in terms of pixel data units;

position data acquiring module that acquires position data for the pixel
data groups; and

main object determining module that determines the main object using

the acquired position data and results of analysis.

11. An image processing device according to Claim 10, wherein
the results of analysis include color range data exhibited by the pixel data
groups, and

the main object determining module comprises
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object identification condition acquiring module that acquires the object
determination conditions that identifies objects by means of color range and
location; and

main object identifying module that identifies the main object using the
position data and color range of the pixel data groups, and the acquired object

identification conditions.

12. An image processing device according to Claim 10, wherein
the areas are composed of one pixel, and the plurality of pixel data groups

corresponding to the areas are composed of one pixel datum.

13. An image processing device according to Claim 10, wherein
the areas are composed of a plurality of pixels, and the plurality of pixel

data groups corresponding to the areas are composed of a plurality of pixel data.

14. An image processing device according to Claim 10, wherein

the color range includes at least the hue as a parameter.

15. A method that determines the main object which characterizes an
image, the method comprising:

acquiring image data which is data of the target image and which is
composed of a plurality of pixel data;

segmenting the image data into a plurality of pixel data groups according
to the plurality of areas into which the image is split,

analyzing the image data in terms of pixel data units to obtain the color

range exhibited by the pixel data groups:;
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defining color range areas by associating pixel data groups that exhibit the
same color range among pixel data groups exhibiting specific color range;

acquiring position data for the color range areas;

acquiring position conditions stipulating the position where an object that
corresponds to the specific color range to be present; and

determining the main object that characterizes the image using the color
range and position data of the acquired color range areas as well as the position

conditions.

16. An image processing method that determines the main object which
characterizes an image, the image processing method compriéingi

acquiring image data which is data of the target image;

segmenting the image data into a plurality of areas for analysis in terms
of area units;

acquiring position data of the areas of the image data; and

determining the main object using the acquired position data and the

results of analysis.

17. An image processing method that determines the main object which
characterizes an image, the image processing method comprising:

acquiring image data which is data of the target image and which is
composed of a plurality of pixel data;

segmenting the image data into a plurality of pixel data groups according
to the plurality of areas into which the image is split, and analyzing the image
aata in terms of pixel data units;

acquiring position data for the pixel data groups; and
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determining the main object using the acquired position data and results

of analysis.

18. An image processing device comprising:

main object image data determining module that determines the main
object image data corresponding to the main object characterizing the image;

property acquiring module that acquires the properties of the determined
main object image data;

correction condition acquiring module that acquires correction conditions
corresponding to the properties that have been acquired; and

picture quality adjusting module that adjusts the picture quality of the

main object image data using the acquired correction conditions.

19. An image processing device according to Claim 18, wherein

the correction conditions are correction standard values corresponding to
the acquired properties, and

the picture quality adjusting module adjusts the picture quality of the
main object image data so as to eliminate oi' reduce the difference between the

acquired property values and the correction standard values.

20. An image processing device according to Claim 19, wherein

the main object image data is classified into a plurality of main object
image data by different color range for the same main object, and

a plurality of correction standard values are prepared for each classified

main object image data.

21. An image processing device according to Claim 18, wherein
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the main object image data is determined by segmenting the image data
into a plurality of image data areas and by using the color range data and

position data of the image data areas.

22. An image processing device according to Claim 18, wherein

the color range has hue, saturation, and brightness parameters.

23. An image processing device for improving the picture quality of the
main object characterizing an image, the image processing device comprising:

main object image data specifying module that specifies the main object
image data corresponding to the main object;

color value acquiring module that acquires the color value of the specified
main object image data;

main object classifying module that classifies the main object using the
acquired color values;

standard color value acquiring module that acquires standard color values
corresponding to the classified main object; and

picture quality adjusting module that adjusts the picture quality of the

main object image data using the acquired color values and standard color values.

24. An image processing device according to Claim 23, wherein

the picture quality adjusting module comprises:

correction level determining module that determines the level of correction
so that the difference between the color value and standard color value is

eliminated or reduced; and
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picture quality correcting module for applying the correction level that
has been determined to the color value in order to correct the picture quality of

the image data in the main object area.

25. An image processing device according to Claim 24, wherein
the correction level determining module determines the correction level by

a formula that is modified according to the symbols of the difference.

26. An image processing device according to Claim 24, further comprising

low correction image data for using the color value as reference to
determine low correction target data, among the image data, which is targeted
for correction with low correction levels at ore below the correction level; and

low correcting module that corrects the low correction target image data

by applying the low correction level to the color value.

27. An image processing device according to Claim 26, wherein
the low correction target data is data other than the main object image

data among the image data.

28. An image processing device according to Claim 23, wherein

the main object is classified into a plurality of main objects by different
color range for the same main object, and

a plurality of standard color values are prepared for each classified main

object.

29. An image processing device according to Claim 28, wherein

the picture quality adjusting module comprises

61

Page 72 of 241



10

20

25

PH04M321

correction level determining module that determines the level of correction,
by a formula that is modified according to the type of classified main object, so
that the difference between the color value and standard color value is
eliminated or reduced; and

picture quality correcting module that correct the picture quality of the
image data in the main object area by applying the correction level that

determined to the color value.

30. An image processing device according to Claim 23, wherein
the main object image data is specified by segmenting the image data into
a plurality of image data areas and by using the color range data and position

data of the image data areas.

31. An image processing device according to Claim 23, wherein

the color range has hue, saturation, and brightness parameters.

32. An image processing method comprising:

determining the main object image data corresponding to the main object
characterizing the image;

acquiring the properties of the determined main object image data;

acquiring correction conditions corresponding to the properties that have
been acquired; and

adjusting the picture quality of the main object image data using the

acquired correction conditions.

33. An image processing method for improving the picture quality of the

main object characterizing an image, the image processing method comprising:
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specifying the main object image data corresponding to the main object;
acquiring the color value of the specified main object image data;
classifying the main object using the acquired color values;
acquiring standard color values corresponding to the classified main

5  object; and
adjusting the picture quality of the main object image data using the

acquired color values and standard color values.
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ABSTRACT OF THE DISCLOSURE

A CPU 411 splits selected image data GD into a plurality of areas (pixel
data groups), analyzing the image data GD in terms of area units, and
determining the color range of the areas of the image data GD. The CPU 411
determines color range areas by associating adjacent areas of the same color
range when determining the color range for the areas of the image data GD. The
CPU 411 acquires position data for the color range areas that have been
determined. The CPU 411 acquires position conditions (main object conditions)
from ROM/HDD 413, and narrows the main object candidates to "sky, green, or
people." The CPU 411 finally determines the main object by comparing the
position data of the color range color areas and the position conditions

corresponding to the narrowed main object.
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Fig.1
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As a below named inventor, | hereby declare that:

My residence, post office address and citizenship are as stated
next to my name.

I believe I am the original, first and sole inventor (if only one
name is listed below) or an original, first and joint inventor (if
plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention
entitled

DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT

- OF MAGE QUALITY ACCORDING TO MAIN OBJECT

the specification of which is attached hereto unless the
following box is checked; -

was filed on March 7, 2005
as United States Application Number or
PCT International Application Number
11/075,380 and was amended on

(if applicable).

1 hereby state that | have reviewed and understand the contents |
of the above identified specification, including the claims, as
amended by any amendment referred to above. '

1 acknowledge the duty to disclose information which is material

" to patentability as defined in Title 37, Code of Federal

Regulatiqns. Section 1.56.
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Prior Foreign Application(s)

I hereby claim foreign priority under Title 35, United States
Code, Section 119 (a)~{(d) or 365(b) of any foreign application(s)
for patent or inventor's certificate, or 365(a) of any PCT
International application which designated at least one country
other than the United States, listed below and have also
identified below, by checking the box, any foreign application for
patent or inventor’s certificate, or PCT International application
having a filing date before that of the application on which
priority is claimed.
Priority Not Claimed
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2004-63630 Japan 08/March/2004 O
(Number) {Country) {Day/Month/Year Filed)
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I hereby claim the benefit under Title 35, United States Code,
Section 119 (e) of any United States provisional application(s)
listed below.

(Filing Date) .
(HER)

(Application No.)
(HEES)

RIITROKEREMSE3SHES1 2 0FCEVTTROXE
FEFHBICER I NAER, IKEZHEEL THS8HFRENS
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{Application No.) (Filing Date)
(HEES) (HER)

1 hereby claim the benefit under Title 35, United States Code,
Section 120 of any United States application(s), or 365 (c) of
any PCT Intemational application designating the United States,
listed below and, insofar as the subject matter of each of the
claims of this application is hot disclosed in the prior United
States or PCT Intemational application in the manner provided
by the first paragraph of Title 35, United States Code, Section
112, 1 acknowledge the duty to disclose information which is
material to patentability as defined in Title 37, Code of Federal
Regulations, Section 1.56 which became available between the
filing date of the prior application and the national or PCT
International filing date of application:

(Application Nc;.) (Filing Date) (Status: Patented, Pending, Abandoned)
(HEES) (HER) (RH - BT, AR, BEEW

(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned)
(HEES) (HER) (BR : SRS, RER. HER)

i, RESOABICE TV TEEESP CTRNMTRSRHAN
HETHY, PORMAFELAAHEREROBLDZ L IARET
ERANETRAERTHBEBLTVD I E, ISTREICREINE
BAOEXARVENEASOTHIKEEAFE 18EH1001
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BLZ&. XIZBICEF ol a ns s oE Ntk b 3 2 & 2888
L. o TIIREEDTE<EEZRLET.

1 hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are believed to be true: and further that these
statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the
United States Code and that such willful false statements may

" jeopardize the validity of the application or any patent issued
thereon.
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Prior Foreign Application(s)

I hereby claim foreign priority under Title 35, United States
Code, Section 119 (a)~(d) or 365(b) of any foreign application(s)
for patent or inventor's certificate, or 365(a) of any PCT
International application which designated at least one country
other than the United States, listed below and have also
identified below, by checking the box, any foreign application for
patent or inventor's certificate, or PCT International application
having a filing date before that of the application on which
priority is claimed.
Priority Not Claimed
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2004-182016 Japan 21/June/2004 '
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I hereby claim the benefit under Title 35, United States Code,
Section 119 (e) of any United States provisional application(s)
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(Filing Date)
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(Application No.)
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(Application No.) (Filing Date)
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1 hereby claim the benefit under Title 35, United States Code,
Section 120 of any United States application(s), or 365 (c) of
any PCT International application designating the United States,
listed below and, insofar as the subject matter of each of the
claims of this application is not disclosed in the prior United
States or PCT Intematidn_al application in the manner provided
by the first paragraph of Title 35, United States Code, Section
112, 1 acknowledge the duty to disclose information which is
material to patentability as defined in Title 37, Code of Federal

" Regulations, Section 1.56 which became available between the

filing date of the prior application and the national or PCT
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JPO and NCIPI are not responsible for any

damages caused by the use of this translation.

1. This document has been translated by computer. So the translation may not reflect the
original precisely.

2, **** shows the word which can not be translated.

3. In the drawings, any words are not translated.

CLAIMS

[Claim(s)] . 4
[Claim 1] The object color information storage memory which memorizes the division hue
field and distribution frequency which are automatic color correction equipment, divide the
field of said specific object which can be hue distributed, and are obtained where color
correction is performed to the specific object in a color picture, A representation color
extract means to extract the representation color of said specific object out of an arbitration
input image based on the contents of storage of said object color information storage
memory, The color correction parameter storage memory which memorizes the color
correction parameter assigned to the division hue field which divides the field of said
specific object which can be hue distributed, and is obtained, A color correction parameter
decision means to determine the optimal color correction parameter for the representation
color extracted with said representation color extract means from the contents of storage of
said color correction parameter storage memory, Automatic color correction équipment
characterized by having a color correction processing means to perform color correction
conversion which acts only on a specific hue using the color correction parameter obtained
with said color correction parameter decision means. ) )
[Claim 2] Two or more images photoed under various photography environments are
beforehand analyzed about a specific object. The extended object color information storage
. memory which memorizes the division field and distribution frequency which divide the
range about either of what combined one and them of the hues of said speciﬁé object,
saturation, and lightness which were acquired which can be distributed, and are obtained
is included. One histogram of what combined one and them of the hue for [ said ]
specification and saturation in an input image, and the lightness in said representation
color extract means based on the division field about either of what combined one and them
of said hues, saturation, and lightness is obtained. Automatic color correction equipment
according to claim 1 characterized by extracting the color which multiplies the distribution
frequency and said histogram of said extended object color information storage memory, -
and exists all over a field with the maximum as a representation color of a specific object.
[Claim 3] Automatic color correction equipment aécording to claim 1 or 2 characterized by
extracting the representation color of said specific object by using distribution of the
coordinate location in an image in said representation color extract means in addition to
one distribution frequency of what combined one and them of the hue of a specific object,
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saturation, and the lightness.

[Claim 4] Claim 1 to claim 3 characterized by memorizing the color correction parameter
assigned by each field of the division saturation field which divided into plurality the field
of not only the hue of an object but an object which can be saturation distributed, and the
field which can be lightness distributed, respectively, and a division lightness field in said
color correction parameter storage memory is automatic color correction equipment of a
publication either.

[Claim 5] The object color information storage memory classified by input which ‘
memorizes the division field and distribution frequency which divide the range about
either of what combined one and them of the hue of said specific object, saturation, and the
lightness for every input device which can be distributed, and are obtained, The color
correction parameter storage memory classified by output which holds a color correction
parameter for every output equipment, In the model of I/O color picture device inputted
from the outside Claim 1 to claim 4 characterized by including the input/output equipment
assignment means véhich reads the information which responds and corresponds from said
object color information storage memory classified by input and said color correction
parameter storage memory classified by output is automatic color correction equipment of
a publication either.

[Claim 6] The sample image storage memory which memorizes two or more kinds of color
pictures of said specific object, A manual color correction processing means to input the
information over the color of the image memorized by said sample image storage memory
according to external directions, Claim 1 to claim 5 characterized by including a color
correction parameter generation means to create the color correction parameter described
in said color correction parameter storage memory based on the information inputted from
said manual color correction means is automatic color correction equipment of a
publication either. A

[Claim 7] The step which is the automatic color correction approach of performing color
correction to the specific object in a color picture, and extracts the representation color of
said specific object out of an arbitration input image, The step determined based on the
contents of the color correction parameter storage memory which memorizes the color
correction parameter assigned to the division hue field which divides the field which can be
distributed concerning the hue of said specific object in the optimal color correction
parameter for said extracted representation color, and is obtained, The automatic color
correction approach characterized by having the step which performs color correction _
conversion which acts only on a specific hue using said optimal color correction parameter.
[Claim 8] The automatic color correction approach according to claim 7 characterized by
recording the color correction parameter assigned by said color correction parameter
storage memory to each field of the division saturation field which divided into plurality
the field of said object which can be saturation distributed and the field which can be
lightness distributed other than the division hue field of an object, respectively, and a

division lightness field.
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[Claim 9] The automatic color correction approach according to claim 7 or 8 characterized
by extracting the representation color of said specific object by using distribution of the
coordinate location in an image in the step which extracts said repi‘esentation color in
addition to the distribution frequency about either of what combined one and them of the
hue of a specific object, saturation, and the lightness. i C

[Claim 10] It is the record medium which recorded the automatic color correction control
program for making automatic color correction perform on the automatic color correction
equipment which performs color correction to the specific object in a color picture. Said
automatic color correction control program makes said automatic color correction
equipment extract the representation color of said specific object out of an arbitration input
image. A color correction parameter is made to assign to the division hue field which
divides the field about the hue of said specific object which can be distributed, and is
6btained. The record medium which recorded the automatic color correction control
program characterized by making the color correction conversion which is made to
determine the optimal color correction parameter for said extracted representation color, )
and acts only on a specific hue using said optimal color correction parameter perform.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[oo01]
[Field of the Invention] This invention relates to the color correction technique of the color

picture in a color picture device and color picture processing software, such as a digital still
camera, a scanner, a display, and a printer, especially about the record medium which
recorded the control program on automatic color correction equipnient and the automatic
color correction approach list.

fooo2]

[Description of the Prior Artl In the color reproduction problem of a color picture, while
realizing faithful color reproduction between color picture devices, the color reproductidn
sensed that we human beings are desirable also serves as an important element. Natural
objects, such as green of flesh color, a blue sky, and plants, tend to attract human being's
attention, and desirable color reproduction is required.

[0003] Especially, it is related beige and the various beige amendment approaches are
proposed. For example, in JP,8-79549,A, while removing the RF field component of spatial
frequency to a beige field and making a granular feeling low, it is preventing the gradation
nature and the color jump in a highlights part, and the technique of raising beige
repeatability is proposed. . )

[0004] Moreover, it become blackish, or the color from which it separate from desirable
flesh color which display an input image on a color CRT (Cathode-Ray Tube) monitor, and
be set [ image ] as the object of amendment in the part which have separate from the
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desirable beige range in JP,11-17969,A in order [ be desirable ] to amend beige, and which
green cut be specify with a pointing device, and the technique of change the hue of the
specified attention pixel and the hue near [ the ] the contiguity into the target hue be
propose. A

[0005] Furthermore, to JP,6-133329,A, it does not restrict beige, but a local color gap of a
certain specific category color is detected to it, and the technique of amending a color gap
by changing into the representation color of the category is proposed. ’

[0006] The color correction approach which took human being's memory color into
consideration to category colors, such as flesh color, empty, and green, is proposed by
JP,6:121159,A further again. .

[0007] On the other hand, the hue which amends is set as arbitration and the color
correction approach which acts only on a specific hue is proposed by JP,10-198795,A by
defining whenever [ showing the distance of the specified specific hue and hue of an
attentidn pixel / special-feature ].

[0008] o .

[Problem(s) to be Solved by the Invention] In the case of the technique indicated by
JP,11-17969,A, by the conventional color correction approach mentioned above, the
dialogue with the user by the graphical user interface (GUI:Graphical User Interface) is
used. A )

[0009] Since a setup of the representation color and color correction parameter in an
amendment object domain is manually attained by using this technique, flexible and good .
color correction processing is attained. However, this technique is not suitable when a lot
of image data must be processed for a short time. That is, while the processing time and an
effort serve as a neck, there are problems, like an amendment result varies also with an
operator's level of skill.

[0010] In order to solve dispersion of the amendment result by the difference in an operator,
and the problem of the processing time, the automatic color correction of a color picture
which does not need actuation of a user is needed. Although it is the technique the
technique indicated by JP,6-133329,A detects the specified hue field, and transposes it to a
typical fixed color, unless the color of natural objects, such as green of flesh color, a blue
sky, and p}énts, is not fixed and the color after conversion also gives a certain amount of
dispersion, natural color reproduction is not obtained.

[0011] On the other hand, by the technique indicated by JP,6-121159,A, one parameter
beforehand set up to each object, such as a green natural object of flesh color, a blue sky,
and plants, will be used. However, generally the color of natural objects, such as green [ of
flesh color and plants ] and a blue sky, will have large color distribution under the effect of
various input devices, a photography environment, etc. thus, the hue of the color of the
amendment object detected by the color correction of an object with large color distribution
from the input image, saturation, and lightness -- responding -- more -- the grain -- if the
optimal amendment parameter is not set up densely, good color reproduction is
unrealizable. ’

4/20

Page 103 of 241



Japanese Publication number : 2001-092956A

[0012] In JP,10-198795,A, the case where the specification method of the color for [ using
GUI ] amendment is used, and the approach of the automatic color correction when
limiting beige are proposed. Although it says that the threshold of a RGB value or a YCbCr
value is set up and a beige field is detected by the latter automatic color correction
approach, when it applies to the image photoed under various lighting environments or a
background, the detection precision of a beige field will become low only with the threshold
of a RGB value or a YCbCr value.
[0013] Also in JP,6-121159,A, in order to detect an amendment object ffom an input image,
the information on the area of the object domain judged from the threshold of a hue,
saturation, and lightness, i.e., a simple histogram, is used like the JP,10-198795,A official
report, but since it is the same, the detection precision of a beige field will become low, for
example. ‘
[0014] then -- the purpose of this invention cancels the above-mentioned trouble, and uses
as an input image the natui'al image photoed under various lighting environments, and
there is no information, such as the lighting environment of this input image and the
sensibility property of an input sensor, -- ** -- it is in offer the record medium which
recorded that control program on the automatic color-correction equipment and the
automatic color-correction approach list which can realize good color correction.
[0015] v
[Means for Solving the Problem] The object color information storage memory which
memorizes the division hue field and distribution frequency which the automatic color -
correction equipment by this invention is automatic color correction equipment which
performs color correction to the specific object in a color picture, divides the field of said
specific object which can be hue distributed, and are obtained, A representation color
extract means to extract the representation color of said specific object out of an arbitration
input image based on the contents of storage of said object color information storage
memory, The color correction parameter storage memory which memorizes the color
correction parameter assigned to the division hue field which divides the field of said

" specific object which can be hue distributed, énd is obtained, A color correction parameter
decision means to determine the optimal color correction parameter for the representation
color extracted with said representation color extract means from the contents of storage of
said color correction parameter storage memory, It has a color correction processing means
to perform color correction conversion which acts only on a specific hue using the color
correction parameter obtained with said color correction parameter decision means. '
[0016] The step which the automatic color correction approach by this invention is the
automatic color correction approach of performing color correction to the specific objectina
color picture, and extracts the representation color of said specific object out of an
arbitration input image, The step determined based on the contents of the color correction
parameter storage memory which memorizes the color correction parameter assigned to
the division hue field which divides the field which can be distributed concerning the hue of
said specific object in the optimal color correction parameter for said extracted
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representation color, and is obtained, It has the step which performs color correction
conversion which acts only on a specific hue using said optimal color correction parameter.
[0017] The record medium which recorded the automatic color correction control program
by this invention It is the record medium which recorded the automatic color correction
control program for making automatic color correction perform on the automatic color
correction equipment which performs color correction to the specific object in a color
picture. Said automatic color correction control program makes said automatic color
correction equipment extract the representation color of said specific object out of én
arbitration input image. A color correction parameter is made to assign to the division hue
field which divides the field about the hue of said specific object which can be distributed,
and is obtained. The optimal color correction parameter for said extracted representation
color is made to determine, and the color correction conversion which acts only on a specific
hue using said optimal color correction parameter is made to perform. '
[0018] Namely, the 1st automatic color correction approach of this invention In the
automatic color corréction approach of performing color correction to the specific object in a
color picture The step which extracts the representation color of a specific object out of an
arbitration input image, and the step which assigns a color correction parameter to the
division hue field which divides the field about the hue of a specific object which can be
distributed, and is obtained, The step which determines the optimal color correction
parameter for the extracted representation color, and the step which performs color
correction conversion which acts only on a specific hue using the optimal color correction
parameter are included.

[0019] The 2nd automatic color correction approach of this invention is assigning the color
correction parameter to each field of the division saturation field which divided into
plurality the field of not only the division hue field of an object but an object which can be
saturation distributed, and the field which can be lightness distributed, respectively, and a
division lightness field in the step which assigns a color correction parameter.

[0020] In addition to the hue of a specific object, saturation, lightness, or the distribution
frequency about what combined them, the 3rd automatic color correction approach of this
invention is extracting the representation color of a specific object by using distribution of
the coordinate location in an image in the step which extracts a representation color.
[0021] In the automatic color correction equipment with which the 1st automatic color
correction equipment of this invention performs color correction to the specific object in a
color picture The object color information storage memory which memorizes the division
hue field and distribution frequency which divide the field of a specific object which can be
hue distributed and are obtained, A representation color extract means to extract the
representation color of a specific object out of an arbitration input image, The color
correction parameter storage memory which memorizes the color correction parameter
assigned to the division hue field which divides the field of a specific object which can be
hue distributed and is obtained, A color correction parameter decision means to determine
the optimal color correction parameter for the representation color extracted by the
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representation color extract means from color correction parameter storage memory, A
color correction processing means to perform color correction conversion which acts only on
a specific hue using the color correction parameter obtained by the color correction
parameter decision means is included.
[0022] The hue of the specific object which the 2nd automatic color correction equipment of
this invention analyzed beforehand two or more images photoed under various
photography environments about the specific object, and was acquired, It has the extended
object color information storage memory which memorizes the division field and
distribution frequency which divide the range about saturation, lightness, or the thing that
combined them which can be distributed, and are obtained. The hue for pinpointing based
on the division field about what combined a hue, saturation, lightness, or them in the
representation color extract means in an input image, The histogram of saturation,
lightness, or those combination is obtained, distribution frequency and a histogram are
multiplied, and the color which exists all over a field with the maximum is extracted as a
representatiofx color of a specific object. _
[0023] In addition to the hue of a specific object, saturation, lightness, or the distribution’
frequency of the combination, the 3rd automatic color correction equipment of this
invention is extracting the representation color of a specific object by using distribution of
the coordinate location in an image in a representation color extract means.
[0024] The 4th automatic color correction equipment of this invention has memorized the
color correction parameter assigned by each field of the division saturation field which -
divided into plurality the field of not only the hue of an object but an object which can be
saturation distributed, and the field which can be lightness distributed, respectively, and a
division lightness field in color correction parameter storage memory.
[0025] The 5th automatic color-correction equipment of this invenf,ibn includes the object
color information-storage memory classified by input which memorizes the hue of a specific
object, saturation, lightness or the division field that divides the range about what
combined them which can be distributed, and is obtained, and distribution frequency, the

" color-correction parameter storage memory classified by output which hold a
color-correction parameter for every output equipment, and an input/output-equipment
assignment means to by_which a user can choose the model of I/O color-picture device, for
every input device. '
[0026] The 6th automatic color-correction equipment of this invention displays on a
monitor the image memorized by the sample image storage memory which memorizes two
or more kinds of color pictures of a specific object, and sample image storage memory, and
includes the manual color-correction processing means which makes it possible to make a
user amend the color of a specific object, and a color-correction parameter generation '
means create the color-correction parameter which describes in color-correction parameter
storage memory from the result of a manual color-correction means. , ’
[0027] As mentioned above, it becomes possible to perform good color correction
automatically to the important photographic subjects (for example, flesh color, a blue sky,

7120

Page 106 of 241



Japanese Publication number :  2001-092956A

green of plants, etc.) in the natural image photoed under various lighting environments by
extracting the representation color of specific objects, such as flesh color in an image sight,
green [ of plants ], and a blue sky, with high precision, and setting up the optimal color
correction parameter for the extracted representation color. namely, -- the natural image
photoed under various lighting environments is used as an input image, and there is no
information, such as a lighting environment of this input image and the sensibility
property of an input sensor, -- ** -- it becomes possible to realize good color correction.
foo28] A '
[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained
to a detail with reference to a drawing. First, the automatic color correction approach of
this invention is explained. By the automatic color correction approach of this invention, in
order to realize color correction for [ in an input image ] specification automatically,
without using GUI, the step which extracts a representation color from the field for [ in (1)
image ] specification, and the step which sets up the optimal color correction parameter
according to the representation color by which (2) extracts were carried out are needed.
[0029] Although the repfesentation color of a specific object field is automatically extracted
out of the input image of arbitration in the step of (1), the input image contains images
which cannot specify whether it is that which inputted or came to hand from what kind of
the source (device), such as an image database on a digital camera, a scanner, and the
Internet, in this case. That is, since the sensor sensibility property of an input device
cannot be specified, it is difficult to presume the lighting color and the object color in the
image sight used as the key of color correction.

[0030] From such various input images, in order to extract a representation color from the
field of a specific object, by this invention, a hue, saturation, and the range which can be
distributed and distribution frequency about lightness of the color obtained from the
specific object domain in the image data for [ which was first photoed with various lighting
environments, the background, and the input device ] specification are prepared
beforehand.

[0031] What is necessary is just to ask once, although the range which can be distributed
and distribution frequency about a hue, saturation, and lightness of a color of this specific
object domain are the same as that of the recognition dictionary in pattern recognition and
creation takes the activity by the help. That is, in case the representation color of a specific
object is actually extracted from an input image, the representation color of a specific
object can be automatically extracted by using the range which can be distributed and .
distribution frequency about a hue, saturation, and lightness of a color of this specific
object domain.

[0032] Drawing 1 is drawing showing the field which can be hue distributed and frequency
of an object, drawing 2 is drawing showing the condition of having divided the field of an
object which can be hue distributed, and drawing 3 is drawing showing change of the hue
before and behind the color correction of an object.

[0033] In drawing 1, an example of the range about the hue of a certain specific object
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which can be distributed, and distribution frequency is shown. In this drawing, the field
inserted into the minimum hue A and the upper limit hue B shows the hue range over
which a specific object may be distributed, i.e., the range of a hue which can be distributed.
The axis of ordinate expresses the distribution frequency for [ in this range that can be
distributed ] specification. In addition, although drawing 1 shows the distribution
frequency and the range which can be distributed only of a hue, while being able to create
similarly about the range which can be distributed and distribution frequency in a
saturation component and a lightness component, it is also possible to create the range
which can be distributed and distribution frequency in the three-dimension space which
unified three components of a hue, saturation, and lightness.
[0034] The range which can be distributed is divided into n pieces for the range of the hue
shown in drawing 1 in drawing 2 which can be distributed at a certain spacing. Here,
regularity is sufficient as spacing to divide and it may be adjustable. Drawing 2 shows the
example which divided into 11 fields the range in the hue of a specific object which can be
distributed. Let what divided hereafter the range of a hue which can be distributed be a
division hue field. :
[0035] Distribution frequency RH in this division hue field (i [H expresses a hue (Hue)])
(integer of i= 1 - n) is calculated. Distribution frequency RH to a certain division hue field a
If the count approach of (a) makes b pieces the measurement size which exists, for example
in the division hue field a and a sample total is made into an all individual RH (a) =b/all ....
6y
You may consider as **. Distribution frequency [ in / similarly / saturation ] RS () and
distribution frequency Rv in lightness (k) is calculable.
[0036] Then, the technique of extracting the field where the representation color of a
specific object is contained out of the input image photoed under the lighting environment
of arbitration is explained. By this technique, the distribution freqixency in the
above-mentioned range which can be distributed and above-mentioned division field of a
specific object is used. Here, paying attention to a hue, it explains for simplification of

- explanation.
[0037] The hue of each pixel of an input image, saturation, and lightness are calculated.
Here, a hue, saturation, and lightness are the formula of the following widely used in color
picture processing. V=Max (R, G, B)
At the time of V=0 S= 0 At the time of V> 0 S=(V-Min (R, G, B))/V At the time of SS0 H=0
At the time of V=R H=60 (G-B) / SV At the time of V=G H= 60 (2+ (B-R) / SV) ,
At the time of V=B H= 60 (4+ (R-G) / SV)
At the time of H< 0 H=H +360 .... (2)
It is not this limitation, although it can be alike and shown HSV can be used.
[0038] When that hue judges whether it is within the limits which can be distributed in the
hue of a specific object and it judges that it is within the limits about each of this pixel, it
judges to which field of the division hue field where that hue is divided into n pieces it
belongs.
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[0039] Histogram [ in / this processing is performed to all the pixels in an input image, and
/ all division hue fields ] HITH (1) is created. Here, it expresses which field of the division
hue field divided into n pieces 1l is an integer from 1 to n, and is. Representation color
candidate characteristic RP in each division hue field () RPG) =HITH () xRH () .... (3)

It calculates by the formula to say. Here, i is an integer tol-n.

[0040] In this case, the representation color candidate characteristic RP considers as the
hue field where the specific object in an input image has the division hue field which was
the largest as for the value. Thus, it is good also as a representation color of the a\}erage ,
RGB value of pixel which exists in selected division hue field pinpointing-object in an input
image, the RGB value is beforehand assigned to each division hue field, and the value may
be made into a representation color. In addition, the RGB value assigned beforehand is
good also as an average RGB value of the color which uses the same image data set as what
asked for the above-mentioned range which can be distributed and above-mentioned
distribution frequency about a hue, saturation, and lightness of a specific object, and exists
in each division field. 7 ;

- [0041] The technique mentioned above is an approach of extracting the representation
color of a specific object only for color information at a key. In order to raise the extract
precision of a representation color furthermore, distribution of the coordinate location in
the inside of the image of the pixel which exists in each division hue field is introduced. For
example, when K pieces exist in the division hue field a, it is first from XY coordinate (Xi,
Y1) G=1-K) in the inside of the K image. Xc=sigma Xi/K Yc=sigma Yi/K .... (4)

An average coordinate (Xc, Yc) is calculated by the formula to say. Here, sigma is total
fromi=1to K.

[0042] Distribution Va of the coordinate location of the pixel which exists in the division
hue field a Va=sigma(Xc-Xi) 2+(Yc-Yi) 2)/K .... (5)

It is come out and expressed. In addition, sigma is total from i=1 to K.

[0043] The difference of this distribution Va and the criteria distribution SV of a specific
object is introduced into evaluation of a division hue field. Criteria distribution of a specific
object is calculable by using the same image data set as what asked for the range which
can be distributed and distribution frequency about a hue, saturation, and lightness of the
specific object mentioned above.

[0044] How to evaluate the difference of the distribution of a division hue field and criteria -
distribution which prepare a threshold in the difference of Distribution Va and the criteria
distribution SV, abandon this field when the difference of distribution exceeds that
threshold, and have the representation color candidate characteristic RP big next RP'(0)
=HITH (o) xRH (0) xCD (o) .... (6) _
Representation color candidate characteristic RP' which introduced the absolute value D of
the diﬁ'erence of the criteria distribution SV and the distribution Vo of the specific object in
the division hue field o (o) is defined like the formula to say, and there is also the approach
of making it into the hue field where the specific object in an input image has the division
hue field which has the maximum. Here, C is the real constant of 0< C<1.0, and D (o) is the
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real number of D{o) >=0.0. ,
[0045] Let the average of the color which exists all over the division hue field chosen also
taking distribution of the coordinate location of the above specific dbjects into consideration
be a representation color.
[0046] Next, how to set up the optimal color correction parameter according to the
representation color from which the step of (2) was extracted is explained. To two or more
image data including a specific object, color correction is beforehand péfformed by the help
so that a specific object may become a good color. The amendment approach at this time
has the color correction approach which acts only on the specific hue currently indicated by
JP,10-198795,A, an available method of using GUI, etc.
[0047] The example at the time of setting to drawing 3 and equalizing the variation of the
hue before and behind the color correction of a specific object for every division hue field is
shown. In addition, the hue before the origin of an arrow head amending and the hue after
a terminal point amending are expressed.
[0048] The color correction parameter which generates this variation is described in color
correction parameter storage memory etc. for every division hue field. The hue of the :
representation color of the specific object extracted from the input image is calculated after
that, and the color correction parameter set as the division hue field to which the hue -
exists is read from the above-menﬁoned color correction parameter setting table, and is
determined. »
[0049] Although the above explained the color correction approach which paid its attention
only to the hue, color correction with a more high precision is realizable by adding the '
information on saturation and lightness using the still more nearly same technique.
[0050] Drawing 4 is the block diagram showing the configuration of the color correction
equipment by the 1st example of this invention. An object selection means 11 to specify the
object to which color correction equipment 1 performs color correction in drawing 4 , The
object color information storage memory 12 which memorizes the field which can be
distributed and distribution frequency in a hue for every specific object currently assumed
- beforehand, A representation color extract means 13 to extract the representation color of
a specific object from an input image, The color correction parameter storage memory 14
which memorizes a color correction parameter, and a color correction parameter decision
means 15 by which the representation color extract means 13 determines the optimal color
correction parameter from the contents of the color correction parameter storage memory
14 according to the representation color extracted from the input image, It consists of color
correction processing means 16 to perform color correction only to the extracted
representation color and the color around the near.
[0051] Drawing 5 is drawing showing an example of GUI used with the object selection
means 11 of drawing 4 , drawing 6 is drawing showing the example of descripi:ion of the
object color information storage memory 12 of drawing 4 , drawing 7 is drawing showing
the example of description of the color correction parameter storage memory 14 of drawing
4, and drawing 8 is a flow chart which shows actuation of the color correction equipment

11/20

Page 110 of 241



Japanese Publication nur-nber ;. 2001-092956A

by the 1st example of this invention. With reference to these drawing 4 - drawing 8 , the
configuration and actuation of color correction equipment 1 are explained. In addition, it
realizes by performing the program of the control memory which each part of color
correction equipment 1 does not illustrate, and the processing actuation shown in drawing
8 has ROM (read-only memory), usable IC (integrated circuit) memory, etc. as a control
memory.

[0052] The object selection means 11 offers the function in which a user makes the object of
color correction selectable easily. An example of GUI used with the object selection means
11 is shown in drawing 5 . GUI which can choose three kinds of green [ of flesh color and
plants»] and a blue sky as an object of color correction in drawing 5 is shown.

[0053] It is also possible to make two or more objects as [ structure / be / selectable / on
condition of the field in the color space of each object which can be distributed not lapping
as this object selection means 11 1. The condition that flesh color is chosen is expressed
with dréwing 5.

[0054] With the repre'sen.tation color extract means 13, the distribution frequency in the
field which can be distributed and division hue field of a hue of an object which were first
chosen in the object selection means 11 is read from the object color information memory
12.

[0055] Here, an example of the object color information storage memory 12 is shown in
drawing 6 . Drawing 6 shows the division hue field number about Object A, the bound
value of the hue for specifying each division hue field, and frequency among the objects A,
B, and C described by the object color information storage memory 12. In addition,
although not illustrated, the same information as the above-mentioned object A is
described by the object color information storage memory 12 also about Object B and
Object C.

[0056] The representation color extract means 13 calculates a hue about all the pixels of an
input image, creates the histogram of a division hue field, calculates the representation
color candidate characteristic RP in each division hue field using (3) types, and chooses it
as a field where the object A in the image occupies the division hue field which has
maximum. Furthermore, the representation color extract means 13 makes the average
RGB value of the color which exists in the division hue field the representation color of the
object A in an input image ( drawing 8 step S1). ,

[0057] The color correction parameter decision means 15 determines the optimal color
correction parameter for the representation color extracted with the representation color
extract means 13 from the contents of storage of the color correction parameter storage
memory 14. That is, the color correction parameter decision means 15 determines the
optimal color correction parameter for the extracted representation color based on the
contents of storage of the color correction parameter storage memory 14 which memorizes
the color correction parameter assigned to the division hue field which divides the field
about the hue of a specific object which can be distributed, and is obtained ( drawing 8 step
S2). ‘
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[0058] An example of this color correction parameter storage memory 14 is shown in
drawing 7 . Drawing 7 shows the contents of description about the object A of the objects A,
B, and C described by the color correction parameter storage memory 14. In addition,
although not illustrated, the same contents as the above-mentioned object A are described
by the color correction parameter storage memory 14 also about Object B and Object C. For
example, a color correction parameter is set to (P2, Q2, R2, S2) when the hue which Object
A occupies in the representation color extract means 13 is the division hue field 2.
[0059] The color correction processing means 16 performs processing to which color
correction is performed only to the representation color and the color near near of an object
to an input image. That is, the color correction processing means 16 performs color
correction conversion which acts only on a specific hue using the optimal color correction
parameter ( drawing 8 step S3).
[0060] As what realizes such color correction, the color correction approach indicated by
JP,10-198795,A can be used. color correction type [ as opposed to / when the color
correction approach indicated by JP,10-198795,A is used / Input RGB]1 (R, G, and B -- 9
=(R, G, B) +hxx (al, a2, a3)

()]
It is expressed with the formula to say. here -- (R, G, B) -- the RGB value of the arbitration
in an input image -- (- R', G', and B -- ' --) -- the RGB value after amendment -- (al, a2, a3)
-- respectively -- the amount of R amendments, the amount of G amendments, and the
amount of B amendments -- it is *- hx -- the main color of amendment -- it is (Re, Ge, Be) --
it is whenever [ special-feature / which shows the distance between the RGB values (R, G,

B) of the above-mentioned arbitration }.
[0061] This distance hx [pos (m- | Hue-h1|)/m] xs1xv1 .... (8) [ hx=] _
It is expressed with the formula to say. Here, pos (x) is pos(x) =x at the time of pos(x) =0
and x>=0 at the time of x< 0. m is a permissible hue include angle and the Hue value of the
HSV value (Hue, Sat, Val) by which Hue is calculated from the RGB value for amendment.
hl, s1, and v1 are the HSV values (h1, s1, v1) of the RGB value of the above-mentioned

- arbitration. k
[0062] The representation color extracted with the representation color extract means 13
turns into a main color of color correction, and the color correction paifameter P2, Q2, R2,
S2) determined with the color correction parameter decision means 15 serves as the
amount of R amendments, the amount of G amendments, the amount of B amendments,
and a permissible hue include angle, respectively. i
[0063] Although the above explanation explained the color correction equipment 1 which
paid its attention only to the hue, the object color information memory 12 of color
correction equipment 1 can be extended, and color correction equipment with a more high
precision can be realized by adding not only a hue but saturation and a lightnéss
component. )
[0064] Drawing 9 is the block diagram showing the configuration of the color correction
equipment by the 2nd example of this invention. In drawing 9, except having formed the
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color information storage memory 17 for an escape instead of the object color information
storage memory 12, the color correction equipment 2 by the 2nd example of this invention
has the same composition as the color correction equipmeht 1 by the 1st example of this
invention shown in drawing 4 , and has given the same sign to the same component.
Moreover, actuation of the same component is the same as that of the 1st example of this
invention. That is, color correction equipment 2 is color correction equipment not only in
consideration of a hue but saturation and a lightness component.

[0065] Drawing 10 is drawing showing the example of description of the extended object-
color information storage memory 17 of drawing 9. In drawing 10, the color information
storage memory 17 for an escape consists of a division information bureau where the bound
value of each component for dividing the field of an object which can be distributed was
described about a hue, saturation, and lightness, and a frequency information bureau
where the frequency in each division field is described.

[0066] In addition, although drawing 10 shows the contents of description about the object
A in the color inforniatipn storage memory 17 for an escape, the contents same also about
Objects B and C as Object A are described. In the case of drawing 10, the field of Object A
which can be distributed is divided by L pieces about M pieces and lightness about N
individual z_lnd saturation about a hue, and the total of a division field serves as a NxMxL
individual. -

[0067] Drawing 11 is a flow chart which shows actuation of the color correction equipment
by the 2nd example of this invention. With reference to these drawing 9 - drawing 11,
actuation of the color correction equipment 2 by the 2nd example of this invention is
explained. In addition, it realizes by performing the program of the control memory which
each part of color correction equipment 2 does not illustrate, and the processing actuation
shown in drawing 11 has ROM, an usable IC memory, etc. as a control memory.

[0068] The representation color extract means 13 creates the histogram of the division field
divided in a hue, saturation, and lightness using the same technique as the color correction
equipment 1 mentioned above, calculates the representation color candidate characteristic
RP in each division ﬁeld, and makes it the division field where an object has the maximum.
Furthermore, the representation color extract means 13 makes the average RGB value of
the color which exists in the division field the representation color of the object in an input
image (drawing 11 step S11).

[0069] The color correction parameter decision means 15 determines the optimal color
correction parameter for the representation color extracted with the representation color
extract means 13 from the contents of storage of the color correction paraméter storage
memory 14. Namely, the color correction parameter decision means 15 The field about the
hue of a specific object, saturation, and lightness which can be distributed is related with a
hue. N individual, a total of N divided by L pieces about M individual and lightness about
saturation -- based on the contents of storage of the color correction parameter storage
memory 14 which memorizes the color correction parameter assigned to a xMxL piece
division field The optimal color correction parameter for the extracted representation color
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is determined (drawing 11 step S12).
[0070] The color correction processing means 16 performs processing to whxch color.
correction is performed only to the representation color and the color near near of an object
to an input image. That is, the color correction processing means 16 performs color
correction conversion which acts only on a specific hue using the optimal color correction
parameter ( drawing 11 step S13). In addition, the color correction parameter storage
memory 14 in color correction equipment 2 shall hold the color correction parameter of the
division field of a NxMxL individual. '
[0071] Drawing 12 is the block diagram showing the configuration of the color correction
equipment by the 3rd example of this invention. In drawing 12, excepf having established
the histogram creation means 18, the distributed count means 19, the object field
distribution storége memory 20, and the representation color decision means 21 instead of
the representation color extract means 13, the color-correction equipment 3 by the 3rd
example of this invention has the same composition as the color-correction equipment 2 by
the 2nd example of this invention shown in drawing 9, and has given the same sign to the
same component. Moreover, actuation of the same component is the same as that of the
2nd example of this invention. That is, with color correction equipment 3, in case the
representation color of an object is extracted from an input image, it is taking into
consideration also about distribution of a coordinate location not only the color information
on an object but on an image.
[0072] Drawing 13 is a flow chart which shows actuation of the color correction equipment
by the 3rd example of this invention. With reference to these drawing 12 and drawing 13,
actuation of the color correction equipment 3 by the 3rd example of this invention is
explained. In addition, it realizes by performing the program of the control memory which
each part of color correction equipment 3 does not illustrate, and the processing actuation
shown in drawing 13 has ROM, an usable IC memory, etc. as a control memory.
[0073] First, the histogram creation means 18 also records the image coordinate of the
color hit to the field at the same time it creates the histogram in each division field of an

" object specified by the extended object color information storage memory 17. The
distributed count means 19 calculates the average coordinate location in each division field
using (4) types, and calculates distribution of the coordmate location in each division field
using (5) types further. :
[0074] next -- having mentioned above -- representation -- a color -- a candidate - a
characteristic -- RP -- ' -- calculating -- a sake - representation - a color -- decision -- a
means -~ 21 -- an object -- a field -- distribution -- storage -- memory -- 20 -- from -- an object
-- criteria -- distribution -- read in -- criteria -- distribution -- each -- division -- a field -- it
can set -- a coordinate -- a location -- distribution -- a difference -- calculating -- each -- B
division -- a field -- it can set -- representation -- a color -- a candidate -- a characteristic --
RP -- ' -- (6) a formula -- using -- calculating . Consider as the hue field where the specific
object in an input image occupies the division field which has the maximum, and let the
representation color be the average RGB value of the color which exists in the selected
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division field like the i-epresentation color extract means 13- ( drawing 13 step S21).

[0075] The color correction parameter decision means 15 determines the optimal color
correction parameter for the representation color extracted with the representation color
extract means 13 from the contents of storage of the color correction parameter storage
memory 14. Namely, the color correction parameter decision means 15 The field about the
hue of a specific 6bject, saturation, and lightness which can be distributed is related with a
hue. N individual, a total of N divided by L pieces about M individual and lightness about
saturation -- based on the contents of storage of the color correction parameter stoi-age
memory 14 which memorizes the color correction parameter éssigned to a xMxL piece
division field The optimal color correction parameter for the extracted representation color
is determined ( drawing 13 step S22).

[0076] The color correction processing means 16 performs brocessing to which color _
correction is performed only to the representation color and the color near near of an object
to an ini)ut image. That is, the color correction processing means 16 performs color
correction conversion which acts only on a specific hue using the optimal color correction
parameter (drawing 13 step S23).

[0077] Drawing 14 is the block diagram showing the configuration of the color correction
equipment by the 4th example of this invention. In drawing 14, color correction equipment
4 consists of the object selection means 11, the representation color extract means 13, the
color correction parameter decision means 15, the color correction processing means 16,
object color information storage memory 22 classified by input, color correction parameter
storage memory 23 classified by output, and an input/output equipment assignment means
04, , !
[0078] Génerally, color picture input/output equipment differs in a color property for every
device. If it turns out that the input image is now obtained by the input device currently
assumed beforehand, the distribution field of an ocbject can be limited to some extent.
Moreover, when the output equipment of the output image after color correction processing
can be specified and it outputs with the output equipment, color correction brings a still
better result by preparing the color correction parameter amended by the optimal color.
[0079] Drawing 15 is drawing showing an example of GUI used with the input/output.
equipment éssignment means 24 of drawing 14 . In drawing 15, the input/output
equipment assignment means 24 provides the user with the function which makes an
input device and output equipment selectable using GUI to illustrate. Although
input/output equipment is selectable 3 models at a time respectively and has come like '
Devices D, E, and F as Devices A, B, and C and output equipment as an input device in
GUI shown in drawing 15, it is not this limitation if it is the structure which is selectable.
[0080] The field which can be distributed and distribution frequency of an object as shown
in drawing 6 or drawing 10 are recorded on the object color information storage memory 22
classified by input for every model of models A, B, and C which are the input devices which
this equipment assumes. :

[0081] The input/output equipment assignment means 24 sends read in, and the field
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which can be distributed and distribution frequency of the object from the object color
information storage memory 22 classified by input to the representation color extract
means 13 for the field which can be distributed and distribution fréquency of an object
corresponding to the selected input device. The representation color extract means 13
extracts a representation color based on them.
[0082] The color correction parameter in the division field of the object shown in drawing 7
is recorded on the color correction paranieter storage memory 23 classified by output for
every model of models D, E, and F which are the output equipment which this equipment
assumes.
[0083] The input/output equipment assignment means 24 sends read in and the color
correction parameter of the object for the color correction parameter of the object
corresponding to the output equipment specified by the user to the color correction
parameter decision means 15 from the color correction parameter storage memory 23
classified by output. The color correction parameter decision means 15 is determined from
the color correction parameter with which the optimal color correction parameter for the '
representation color extracted with the representation color extract means 13 is sent from
the input/output equipment assignment means 24. By the above processing, color
correction equipment 4 can realize highly precise color correction, when input/output
equipment can be specified.
[0084] Drawing 16 is the block diagram showmg the configuration of the color correction
equipment by the 5th example of this invention. In drawing 16 , except having added the
manual color correction processing means 25, the sample image storage memory 26, and
the color correction parameter generation means 27, the color correction equipment 5 by
the 5th example of this invention has the same composition as the color correction )
equipment 1 by the 1st example of this invention shown in drawing. 4 , and has given the
same sign to the same component. Moreover, actuation of the same component is the same
as that of the 1st example of this invention.
[0085] Although the color sensed that I want you to be a desirable color or such colors

~ generally exists in green [ of a specific object with a color picture, for example, flesh color,
and plants ], and a blue sky, the color required of each changes somewhat with liking of a
user. Then, the color correction equipment 5 by the 5th example of this invention has
added the manual color correction processing means 25, the sample image storage memory
26, and the color correction parameter generation means 27 to the configuration of color
correction equipment 1, in order to reply to the demand for every user.
[0086] Although the manual color correction processing means 25 is equipped thh the
same color correction algorithm as the color correction processing means 16, it serves as
structure which a user gives a color correction parameter. Here, about the object currently
assumed, two or more sample images are recorded on the sample image storagé memory 26
so that the color of an object may be distributed widely.
[0087] The manual color correction processing means 25 displays the sample image of an
amendment object from the sample image storage memory 26, and offers GUI for making a
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user perform color correction of the object.

[0088] Drawing 17 is drawing showing an example of GUI used with the manual color
correction processing means 25 of drawing 16 . In drawing 17 , by GUI which the manual
color correction processing means 25 offers, Object A is chosen as a candidate for
amendment, and the counter shows that the image of the 1st sheet of the sample image
which has N sheets is displayed.

[0089] The image before amendment and the image after amendment are displayed in the
center of GUI, and it means having performed color correction processing to the ob}ect A
shown by the arrow head in the image before amendment here. In addition, the user is
made to make the representation color of the object A in a sample image specify using
pointing devices, such as a mouse. A user adjusts the color correction parameters 1-4 until
he is satisfied with the image after amendment. »
[0090] If the image of the 1st sheet is completed, the "next image display" carbon button at
the uppér right of GUI will be pushed, and it will progress to the following sample image.
The information on the representation color set up by each sample image and a color
correction parameter is held. Termination of the manual color correction of all sample
images sends all the sets of the representation color specified by a user, and a color
correction parameter to the color correction parameter generation means 27.

[0091] The information on the division field of an object acquires from object color
information-storage memory 12, it selects out of all the sets of the representation color and
the color-correction parameter with which the representation color which exists in the field,
and the color-correction parameter at that time have been sent from the manual
color-correction processing means 25, and each division field describes with a
color-correction parameter generation means 27 to the division field to which the average
of a color-correction parameter is calculated and the color-correction parameter storage
memory 14 corresponds.

[0092] The representation color extract means 13 extracts read-out and a representation
color for the distribution frequency in the field which can be distributed and division hue
field of a hue of an object which were chosen in the object selection means 11 from the
object color information memory 12.

[0093] The color correction parameter decision means 15 determines the optimal color
correction parameter for the representation color extracted with the representation color
extract means 13 from the contents of storage of the color correction parameter storage
memory 14. The color correction processing means 16 performs processing to which color
correction is performed only to the representation color and the color near near of an object ,
to an input image. As mentioned above, it enables color correction equipment 5 to perform
color correction processing according to liking of a user to the object in an input image.
[0094] Thus, it becomes possible to amend in a desirable color or the color of hope
automatically, without needing masking processing and a user's interactive processing
only for the color of an object especially important for natural images, such as green of
flesh color, a blue sky, and plants, by performing color correction automatically to the
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specific object of a color picture. Moreover, it is also possible by including processing
actuation of this invention in the body of a color picture device, or driver software to give
characteristic color reproduction nature to a device.

[0095]

[Effect of the Invention] In the automatic color correction equipment which performs color
correction to the specific object in a color picture according to this invention as explained
above Make the representation color of a specific object extract out of an arbitration input
image, and a color correction parameter is made to assign to the division hue field which
divides the field about the hue of a specific object which can be distributed, and is obtained.
By making the optimal color correction parameter for the extracted representation color
determine, and making the color correction conversion which acts only on a specific hue
using the optimal color correction parameter perform the natural image photoed under
various lighting environments is used as an input image, and there is no information, such
as a lighting environment of this input image and the sensibility property of an input
sensor, - ** -- it is effective in good color correction being realizable.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]
[Drawing 1] It is drawing showing the field which can be hue dlstnbuted and frequency of
an object.
[Drawing 2] It is drawing showing the condition of having divided the field of an object
which can be hue distributed.
[Drawing 3] It is draw1ng showing change of the hue before and behind the color correction
of an object. :
[Drawing 4] It is the block diagram showing the configuration of the color correctlon
equipment by the 1st example of this invention. :

- [Drawing 5] It is drawing showing an example of GUI used with the object selection means
of drawing 4 .
[Drawing 6] It is drawing showing the example of descnptlon of the ob)ect color
information storage memory of drawing 4 .
[Drawing 7] It is drawing showing the example of description of the color correction
parameter storage memory of drawing 4 . ,
[Drawing 8] It is the flow chart which shows actuation of the color correction eqmpment by
the 1st example of this invention.
[Drawing 9] It is the block diagram showing the configuration of the color correction
equipment by the 2nd example of this invention. '
[Drawing 10] It is drawing showing the example of description of the extended object color
information storage memory of drawing 9. ‘
[Drawing 1 l‘l It is the flow chart which shows actuation of the color correction equipment
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by the 2nd example of this invention.

[Drawing 12] It is the block diagram showing the configuration of the color correction
equipment by the 3rd example of this invention. v

[Drawing 13] It is the flow chart which shows actuation of the color correction equipment
by the 3rd example of this invention.

[Drawing 14] It is the block diagram showing the configuration of the color correction
equipment by the 4th example of this invention.

lDraWix)g 15] It is drawing showing an example of GUI used with the input/outpui:
equipment assignment means of drawing 14 . i

[Drawing 16] It is the block diagram showing the configuration of the color correction
equipment by the 5th example of this invention.

[Drawing 17] It is drawing showing an example of GUI used with the manual color
correction processing means of drawing 16 . '

[Description of Notations]

1-5 Color correction equipment

11 Object Selection Means

12 Object Color Information Storage Memory

13 Representation Color Extract Means

14 Color Correction Parameter Storage Memory

15 Color Correction Parameter Decision Means

16 Color Correction Processing Means

17 Extended Object Color Information Storage Memory

18 Histogram Creation Means

19 Distributed Count Means

20 Object Field Distribution Storage Memory

21 Representation Color Decision Means

22 Object Color Information Storage Memory Classified by Input

23 Color Correction Parameter Storage Memory Classified by Output

24 Input/output Equipment Assignment Means

25 Manual Color Correction Processing Means

26 Sample Imagé Storage Memory

27 Color Correction Parameter Generation Means

20/20
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TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
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Toshie Imai

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.
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above.
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Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
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maintenance fee notifications.
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Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
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Certificate of Mailing or Transmission
MARTINE PENILLA & GENCARELLA, LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
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710 LAKEWAY DRIVE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 200 transmitted to the USPTO (571) 273-2885, on the date indicated below.

SUNNYVALE, CA 94085
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(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBIJECT
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1440 $300 $0 $1740 12/24/2008
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRAN, PHUOC 2624 382-162000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.o.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
25920 7590 09/24/2008 I EXAMINER |
MARTINE PENILLA & GENCARELLA, LLP TRAN, PHUOC
710 LAKEWAY DRIVE | ART UNIT PAPER NUMBER |
SUITE 200 Y604
SUNNYVALE, CA 94085 DATE MAILED: 09/24/2008

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 871 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 871 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)

. . 11/075,380 IMAI, TOSHIE
Notice of Allowability Examiner Art Unit
Phuoc Tran 2624

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to
2. X The allowed claim(s) is/are 1-33.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[JSome* c)[JNone of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date 7/8/05
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080915
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Application/Control Number: 11/075,380 Page 2
Art Unit: 2624

1. The following is an examiner’s statement of reasons for allowance: Independent claim 5
requires inventive features of “image data analyzing module that segments the image data into a
plurality of areas for analysis in terms of area units; position data acquiring module that acquires
position data of the arcas of the image data; and main object determining module that determines
the main object using the acquired position data and the results of analysis”. Independent claim
18 requires inventive features of “correction condition acquiring module that acquires correction
conditions corresponding to the properties that have been acquired; and picture quality adjusting
module that adjusts the picture quality of the main object image data using the acquired
correction conditions”. The remaining claims require similar inventive features of claims 5 and
18. The inclusion of such features, in combination with other features, in the claims renders the

claims allowable.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Phuoc Tran whose telephone number is (571) 272-7399. The
examiner can normally be reached on MON-FRI.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Bhavesh M. Mehta can be reached on (571) 272-7453. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/075,380 Page 3
Art Unit: 2624

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Phuoc Tran/
Primary Examiner, Art Unit 2624
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Application/Control No. Applicant(s)/Patent Under
Reexamination
11/075,380 IMAI, TOSHIE
Notice of References Cited _ .
Examiner Art Unit
Phuoc Tran 2624 Page 1 of 1
U.S. PATENT DOCUMENTS
* Country Boteumborind Code | MNLYYY Name Classification
* 1 A | US-6,021,221 02-2000 Takaha, Hiroki 382/199
* | B | US-7,269,292 09-2007 Steinberg, Eran 382/243
c | Us-
D | US-
E | US-
F | US-
G | US-
H | US-
| us-
J | Us-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Counts(z?ol:jt?\lrltm’\tl)imgﬁg Code Mmtzs(t\((eyy Country Name Classification
N
O
p
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\%
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

11075380 IMAI, TOSHIE
Examiner Art Unit
Phuoc Tran 2624
SEARCHED
Class Subclass Date Examiner
382 162, 164, 165, 167, 168, 170, 274, 286, 291 9/11/08 PT
SEARCH NOTES
Search Notes Date Examiner
Interference Search History Printout 9/15/08 PT
INTERFERENCE SEARCH
Class Subclass Date Examiner
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11075380 IMAI, TOSHIE
H“H“ ‘“ Examiner Art Unit
Phuoc Tran 2624
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
382 162 G|lo|e|K 9/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
382 164 165 291
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O RA1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17 33
2 18
3 19
4 20
5 21
6 22
7 23
8 24
9 25
10 26
" 27
12 28
13 29
14 30
15 31
16 32
NONE
Total Claims Allowed:
33
(Assistant Examiner) (Date)
/Phuoc Tran/
Primary Examiner.Art Unit 2624 9/15/08 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 3

U.S. Patent and Trademark Office
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EFS-Web Receipt date: 07/68/2005 "\cg‘;:‘ 11075380 - GAU: 2624
N 7
| oo™y
Substitute for form 1449/PTO v Application Number 11/075,380
'3'% U@t{é" ’ Filing Date: March 7, 2005
Information D e First Named Inventor: Toshie Imai
Statement By Applicant Art Unit:
(Use as many sheets as necessary) Examiner Name:
Attorney Docket Number: MIPFP147
Sheet | 1 | of [ 1

U.S. Patent Documents

Examiner | Cite | Document No. Publication | Name of Patentee or Pages, Columns,
Initial No. Date Applicant of Cited Document | Lines, where Relevant
Passages or Relevant
Figures Appear

A

B

C

D

E

F

G

H

I

J

K

Foreign Patent Documents
Examiner | Cite | Foreign Patent | Publication | Name of Patentee | Pages, Columns, Translation
Initial No. | Document No. |Date or Applicant of Lines, where
Cited Document Relevant Passages
or Relevant Figures | YES NO
Appear

L |JP 2001-092956 | 4/2001 Tsukada X

M

N

o

P

Q

Non Patent Literature Documents

Examiner | Cite | Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initial No magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
‘| country where published.

R | Abstract of Japanese Patent Publication No. 2001-092956,
Pub. Date: 06 April 2001, Patent Abstracts of Japan
S
T
U
\"
W
| Examiner Signature | /Phuoc Tran/ |Date Considered | ¢6/23/2008 ]

Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /PT/
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** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

Foreign Priority claimed
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Acknowledged
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ADDRESS
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Determination of main object on image and improvement of image quality according to

main object
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No.
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[Q All Fees

|01.16 Fees (Filing)
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
the application of: )

) Group Art Unit: 2624
Toshie IMAI )

) Examiner: P. Tran
Application No. 11/075,380 )

) Atty. Docket No. MIPFP147
Filed: March 7, 2005 )

) Date: December 23, 2008
For: DETERMINATION OF MAIN OBJECTON )

IMAGE AND IMPROVEMENT OF IMAGE ) Confirmation No. 8157

QUALITY ACCORDING TO MAIN OBJECT )

CERTIFICATE OF MAILING
1 hereby certify that this correspondence is being deposited with the
United States Postal Service as First Class Mail in an envelope
addressed to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450 on December 23, 2008.

Signed: )
Diane Schwanbeck

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
Alexandria, VA 22313-1450

Dear Sir:

The references listed in the attached PTO Form 1449, copies of the non-U.S. patent
references of which are attached, may be material to examination of the above-identified patent
application. Applicant submits these references in compliance with her duty of disclosure pursuant to
37 CFR §§ 1.56 and 1.97. The Examiner is requested to consider these references and to
acknowledge such consideration by initialing the appropriate locations on the attached PTO Form
1449.

References L and M are in the Japanese language. The relevance of References L and M
may be ascertained by reviewing References R and S, which are English language abstracts of
References L and M, respectively. In addition, Reference A is believed to be an English-language
equivalent of Reference M.

This Information Disclosure Statement (IDS) is being filed concurrently with a Request for
Continued Examination (RCE) of the subject application. Accordingly, no fees are due in connection
with the filing of this IDS. Nevertheless, in the event additional fees are due, the Commissioner is
hereby authorized to charge such fees to Deposit Account 50-0805 (Order No. MIPFP147).

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

GHPUEG

Peter B. Martine
Reg. No. 32,043

710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
Telephone: (408) 749-6902
Customer Number 25920
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for Form 1449/PTO Application Number 11/075,380
Filing Date: March 7, 2005
Information Disclosure First Named Inventor: Toshie IMAI
Statement By Applicant Art Unit: 2624
(Use as many sheets as necessaty) Examiner Name: Phuoc Tran
. Attorney Docket Number: MIPFP147
| 1 | of | 1

U.S. Patent Documents

Examiner | Cite | Document No. Publication | Name of Patentee or Pages, Columns,
Initial No. Date Applicant of Cited Document | Lines, where Relevant
Passages or Relevant
Figures Appear
A 16,989,914 1/2006 lwaki
B
C
D
E
F
G
H
|
J
K
Foreign Patent Documents
Examiner | Cite | Foreign Patent | Publication | Name of Patentee or Pages, Columns, Translation
Initial No. | Document No. Date Applicant of Cited Lines, where
Document Relevant Passages
or Relevant YES NO
Figures Appear
L |JP 2000-270222 | 9/2000 Detachi X
M | JP 2001-218047 | 8/2001 lwaki X
N
O
P
Q
Non Patent Literature Documents
Examiner Cite | Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initial No. magazine, joumnal, §erial, symposium, catalog, etc.}, date, page(s), volume-issue number(s}, publisher, city and/or
country where published.
R | Abstract of Japanese Patent Publication No. 2000-270222,
Pub. Date: 29 September 2000, Patent Abstracts of Japan
S | Abstract of Japanese Patent Publication No. 2001-218047,
Pub. Date: 10 August 2001, Patent Abstracts of Japan
T
U
\"
W
| Examiner Signature | | Date Considered | |

Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.
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Filed: March 7, 2005 Date: December 23, 2008
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CERTIFICATE OF MAILING
I hereby certify that this correspondence is being deposited with the United States
Postal Service as First Class Mail in an envelope addressed to: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on December 23,
2008.

Signed: i@’%«bf—p&

Diane Schwanbeck

REQUEST FOR CONTINUED EXAMINATION (RCE)

Comnmissioner for Patents
Mail Stop: RCE
Alexandria, VA 22313-1450

Sir:

This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 of the above-
identified application, which was allowed on September 24, 2008. Applicant requests that the
Information Disclosure Statement (IDS) being filed concurrently herewith be considered and submits
that this IDS satisfies the submission requirement set forth in 37 C.F.R. § 1.114.

Applicant is attaching a check in the amount of $810.00 to cover the RCE fee set forth in 37
C.F.R. § 1.17(e). In the event additional fees are due to enable the filing of this RCE, the
Commissioner (or the Director) is authorized to charge such fees to Deposit Account No. 50-0805
(Order No. MIPFP147).

Respectfully submitted,
12/30/2008 HVUONG! 00000028 11075380 MARTINE PENILLA & GENCARELLA, LLP

Peter B. Martine
Registration No. 32,043
710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
Telephone: (408) 749-6902
Customer No. 259205
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

25920 7590 01/27/2009 I EXAMINER |
MARTINE PENILLA & GENCARELLA, LLP TRAN, PHUOC
710 LAKEWAY DRIVE | ART UNIT PAPER NUMBER |
SUITE 200

2624

SUNNYVALE, CA 94085 DATE MAILED: 01/27/2009

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/075,380 03/07/2005 MIPEP147 8157

TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBJECT

Toshie Imai

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 04/27/2009

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

25920 7590 01/27/2009
Certificate of Mailing or Transmission
MARTINE PENILLA & GENCARELLA, LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
710 LAKEWAY DRIVE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 200 transmitted to the USPTO (571) 273-2885, on the date indicated below.

SUNNYVALE, CA 94085

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBIJECT
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 04/27/2009
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRAN, PHUOC 2624 382-162000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.o.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
25920 7590 01/27/2009 I EXAMINER |
MARTINE PENILLA & GENCARELLA, LLP TRAN, PHUOC
710 LAKEWAY DRIVE | ART UNIT PAPER NUMBER |
SUITE 200 Y604
SUNNYVALE, CA 94085 DATE MAILED: 01/27/2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 866 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 866 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)

. . 11/075,380 IMAI, TOSHIE
Notice of Allowability Examiner Art Unit
Phuoc Tran 2624

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to communication filed 12/29/08.

2. X The allowed claim(s) is/are 1-33.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[JSome* c)[JNone of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
/Phuoc Tran/
Primary Examiner, Art Unit 2624
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090116
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11075380 IMAI, TOSHIE
H“H“ ‘“ Examiner Art Unit
Phuoc Tran 2624
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
382 162 G|lo|e|K 9/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
382 164 165 291
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O RA1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17 33
2 18
3 19
4 20
5 21
6 22
7 23
8 24
9 25
10 26
" 27
12 28
13 29
14 30
15 31
16 32
NONE
Total Claims Allowed:
33
(Assistant Examiner) (Date)
/Phuoc Tran/
Primary Examiner.Art Unit 2624 1/16/09 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 3

U.S. Patent and Trademark Office
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

11075380 IMAI, TOSHIE
Examiner Art Unit
Phuoc Tran 2624
SEARCHED
Class Subclass Date Examiner
382 162, 164, 165, 167, 168, 170, 274, 286, 291 9/11/08 PT
Updated 1/16/09 PT
Search
SEARCH NOTES
Search Notes Date Examiner
Interference Search History Printout 1/16/09 PT
INTERFERENCE SEARCH
Class Subclass Date Examiner
PGPUB Text 1/16/09 PT
Search

U.S. Patent and Trademark Office
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Recelpt date: 12/29/2008

11075380 - GAU: 2624

0’\ for Form 1449/PTO Application Number 11/075,380
Filing Date: March 7, 2005
o9 700 Information Disclosure First Named Inventor: Toshie IMAI
DEf 2 ,f" Statement By Applicant Art Unit: 2624
%" S/  (Use as many sheets as necessary) Examiner Name: Phuoc Tran
4 EE%’ . Attorney Docket Number: MIPFP147
eet | 1 ] of | 1 .
U.S. Patent Documents
Examiner | Cite | Document No. Publication | Name of Patentee or Pages, Columns,
Initial No. Date Applicant of Cited Document | Lines, where Relevant
Passages or Relevant
Figures Appear
A 16,989,914 1/2006 lwaki
B
C
D
E
F
G
H
|
J
K
Foreign Patent Documents
Examiner | Cite | Foreign Patent | Publication | Name of Patentee or Pages, Columns, Translation
Initial No. | Document No. Date Applicant of Cited Lines, where
Document Relevant Passages
or Relevant YES NO
Figures Appear
L |JP 2000-270222 | 9/2000 Detachi X
M | JP 2001-218047 | 8/2001 lwaki X
N
O
P
Q
Non Patent Literature Documents
Examiner Cite | Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initial No. magazine, journal, §9ria|, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
country where published.
R [ Abstract of Japanese Patent Publication No. 2000-270222,
Pub. Date: 29 September 2000, Patent Abstracts of Japan
S [ Abstract of Japanese Patent Publication No. 2001-218047,
Pub. Date: 10 August 2001, Patent Abstracts of Japan
T
U
\"/
w

[ Examiner Signature |

/Phuoc Tran/

| Date Considered

| o1/08/2000

Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /PT/
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EAST Search History

EAST Search History

§Ref Hits iSearch DBs Default Plurals {Time Stamp
# Query Operator

L1 7 (image and  {US-PGPUB {OR ON 2009/01/16
object and 17:57
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correct$s
and propert
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condition and
quality).clm.

e 12 {(image and {US-PGPUB {OR ON 2009/01/16
: object and 17:57
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and area and
position).clm.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O.Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
25920 7590 03/31/2009
MARTINE PENILLA & GENCARELLA, LLP | EXAMINER
710 LAKEWAY DRIVE TRAN, PHUOC
SUITE 200
SUNNYVALE, CA 94085 | ART ONIT | parsRNUMBER
2624
| MAIL DATE | DELIVERY MODE
03/31/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Supplemental 11/075,380 IMAI, TOSHIE
Notice of Allowability Examiner Art Unit
Phuoc Tran 2624

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to
2. X The allowed claim(s) is/are 1-33.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[JSome* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090326
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Application/Control Number: 11/075,380 Page 2
Art Unit: 2624

1. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview with
Mr. Martine on March 26, 2009. It was agreed that claims 1, 5, 10, 18, 23 would be amended to
clearly define that the device claims 1, 5, 10, 18, 23 are not “pure software". Claims 15-17, 32,
33 would be amended to clearly define that the method claims 15-17, 32, 33 arc tied to a
particular machine.

The application has been amended as follows:

Replace claims 1, 5, 10, 15-18, 23, 32 and 33 with the following claims.

1. An image processing device that determines the main object which characterizes
an image, the image processing device comprising:

image data acquiring module that acquires image data that is data of the target image and
that is composed of a plurality of pixel data;

color range determining module segmenting that segments the image data into a plurality
of pixel data groups according to the plurality of areas into which the image is split, analyzes the

image data in terms of pixel data units, and determines the color range exhibited by the pixel data

groups;
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Application/Control Number: 11/075,380 Page 3
Art Unit: 2624

color range area defining module that defines color range areas by associating pixel data
groups that exhibit the same color range and that are adjacent to each other among pixel data
groups exhibiting specific color range;

position data acquiring module that acquires position data for the color range areas;
position condition acquiring module that acquires position conditions stipulating the position
where an object that corresponds to the specific color range to be present; and

main object determining module that determines the main object corresponding to the
color range areas using the color range and the position data of the color range arcas as well as
the position conditions;

wherein each of the modules of the image processing device is executed by an integrated

circuit.

5. An image processing device that determines the main object which characterizes
an image, the image processing device comprising:

image data acquiring module that acquires image data which is data of the target image;

image data analyzing module that segments the image data into a plurality of areas for
analysis in terms of area units;

position data acquiring module that acquires position data of the areas of the image data;
and

main object determining module that determines the main object using the acquired

position data and the results of analysis;
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Application/Control Number: 11/075,380 Page 4
Art Unit: 2624

wherein each of the modules of the image processing device is executed by an integrated

circuit.

10. An image processing device that determines the main object which characterizes an
image, the image processing device comprising:

image data acquiring module that acquires image data which is data of the target image
and which is composed of a plurality of pixel data;

image data analyzing module that segments the image data into a plurality of pixel data
groups according to the plurality of areas into which the image is split, and analyzes the image
data in terms of pixel data units;

position data acquiring module that acquires position data for the pixel data groups; and

main object determining module that determines the main object using the acquired
position data and results of analysis;

wherein each of the modules of the image processing device is executed by an integrated

circuit.

15. A method that determines the main object which characterizes an image, the
method comprising:
acquiring image data which is data of the target image and which is composed of a

plurality of pixel data;
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segmenting the image data into a plurality of pixel data groups according to the plurality
of areas into which the image is split, analyzing the image data in terms of pixel data units to
obtain the color range exhibited by the pixel data groups;

defining color range arcas by associating pixel data groups that exhibit the same color
range among pixel data groups exhibiting specific color range;

acquiring position data for the color range areas;

acquiring position conditions stipulating the position where an object that corresponds to
the specific color range to be present; and

determining the main object that characterizes the image using the color range and
position data of the acquired color range areas as well as the position conditions;

wherein each of the operations of the method is executed by an integrated circuit.

16.  An image processing method that determines the main object which characterizes
an image, the image processing method comprising:

acquiring image data which is data of the target image;

segmenting the image data into a plurality of arcas for analysis in terms of arca units;

acquiring position data of the areas of the image data; and

determining the main object using the acquired position data and the results of analysis;

wherein each of the operations of the image processing method is executed by an

integrated circuit.
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17. An image processing method that determines the main object which characterizes
an image, the image processing method comprising:

acquiring image data which is data of the target image and which is composed of a
plurality of pixel data;

segmenting the image data into a plurality of pixel data groups according to the plurality
of areas into which the image is split, and analyzing the image data in terms of pixel data units;

acquiring position data for the pixel data groups; and

determining the main object using the acquired position data and results of analysis;

wherein each of the operations of the image processing method is executed by an

integrated circuit.

18.  An image processing device comprising:

main object image data determining module that determines the main object image data
corresponding to the main object characterizing the image;

property acquiring module that acquires the properties of the determined main object
image data;

correction condition acquiring module that acquires correction conditions corresponding
to the properties that have been acquired; and

picture quality adjusting module that adjusts the picture quality of the main object image
data using the acquired correction conditions;

wherein each of the modules of the image processing device is executed by an integrated

circuit.
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23.  Animage processing device for improving the picture quality of the main object
characterizing an image, the image processing device comprising:

main object image data specifying module that specifies the main object image data
corresponding to the main object;

color value acquiring module that acquires the color value of the specified main object
image data;

main object classifying module that classifies the main object using the acquired color
values;

standard color value acquiring module that acquires standard color values corresponding
to the classified main object; and

picture quality adjusting module that adjusts the picture quality of the main object image
data using the acquired color values and standard color values;

wherein each of the modules of the image processing device is executed by an integrated

circuit.

32.  An image processing method comprising:

determining the main object image data corresponding to the main object characterizing
the image;

acquiring the properties of the determined main object image data,

acquiring correction conditions corresponding to the properties that have been acquired;

and
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adjusting the picture quality of the main object image data using the acquired correction
conditions;
wherein each of the operations of the image processing method is executed by an

integrated circuit.

33. An image processing method for improving the picture quality of the main object
characterizing an image, the image processing method comprising:

specifying the main object image data corresponding to the main object;

acquiring the color value of the specified main object image data;

classifying the main object using the acquired color values;

acquiring standard color values corresponding to the classified main object; and

adjusting the picture quality of the main object image data using the acquired color values
and standard color values;

wherein each of the operations of the image processing method is executed by an

integrated circuit.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Phuoc Tran whose telephone number is (571) 272-7399. The
examiner can normally be reached on MON-FRI.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Bhavesh M. Mehta can be reached on (571) 272-7453. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Phuoc Tran/
Primary Examiner, Art Unit 2624
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) Date: April 20, 2009
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CERTIFICATE OF MAILING

I hereby certify that this correspondence is being deposited with the
United States Postal Service as First Class Mail in an envelope
addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450 on April 20, 2009.

Signed:
Diane Schwanbeck

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
Alexandria, VA 22313-1450

Dear Sir:

The references listed in the attached PTO Form 1449, copies of the non-U.S. patent references
of which are attached, may be material to examination of the above-identified patent application.
Applicant submits these references in compliance with her duty of disclosure pursuant to 37 CFR §§
1.56 and 1.97. The Examiner is requested to consider these references and to acknowledge such
consideration by signing the appropriate location on the attached PTO Form 1449.
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MARTINE PENILLA & GENCARELLA, LLP
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01 FC:1806 180.00 0P @@M '

Peter B. Martine
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Customer Number 25920
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application/Control Number: 11/075,380 Page 2
Art Unit: 2624

1. The information disclosure statement (IDS) submitted on 4/24/09 was filed after the
mailing date of the Notice of Allowance on 3/31/09. The submission is in compliance with the
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being

considered by the examiner.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Phuoc Tran whose telephone number is (571) 272-7399. The
examiner can normally be reached on MON-FRI.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Bhavesh M. Mehta can be reached on (571) 272-7453. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from cither Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Phuoc Tran/
Primary Examiner, Art Unit 2624
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Statement By Applicant Art Unit: 2624
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Attorney Docket Number; MIPFP147
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Examiner | Cite | Document No. Publication | Name of Patentee or Pages, Columns,
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Abstract of Japanese Patent Publication No. 2000-278524,
Pub. Date: 06 October 2000, Patent Abstracts of Japan
Abstract of Japanese Patent Publication No. 2001-358961,
Pub. Date: 26 December 2001, Patent Abstracts of Japan
Abstract of Japanese Patent Publication No. 2002-016818,
Pub. Date: 18 January 2002, Patent Abstracts of Japan
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through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of
Group Art Unit: 2624
Toshie IMAI
Examiner: P. Tran
Application No. 11/075,380
Notice of Allowance mailed on
Filed: March 7, 2005 January 27, 2009
For: DETERMINATION OF MAIN OBJECT

ON IMAGE AND IMPROVEMENT

OF IMAGE QUALITY ACCORDING

TO MAIN OBJECT

Date: August 25, 2009

Confirmation No. 8157

N N N N N S

PETITION UNDER 37 CFR 1.313(¢)

Commissioner for Patents
Alexandria, Virginia 22313-1450

Sir:
PETITION
1. Applicant hereby petitions for the withdrawal of this application from issue.
PATENT ISSUE FEE
2. The issue fee for this application was paid on April 24, 2009. This application has not yet

been assigned an issue date.

REASONS FOR WITHDRAWAL REQUEST

3. The reason for withdrawal from issue of this application is to permit consideration of a
Request for Continued Examination in accordance with 37 CFR 1.313(c)(2). Applicant
requests continued examination of the application so as to enable the consideration of an
Information Disclosure Statement (IDS) including references cited in corresponding Japanese
and U.S. applications. The IDS is being filed concurrently with this petition.

FILING OF REQUEST FOR CONTINUED EXAMINATION (RCE)

4. An RCE is being filed concurrently with this petition.
FEES
5. Applicant is currently submitting the petition fee of $130.00 and the RCE fee of $810.00

(total $940.00) as part of the online filing process. The Commissioner is hereby authorized
to charge any additional fees which may be required or credit any overpayment to Deposit
Account No. 50-0805 (Order No. MIPFP147).

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

/David Lee/

David Lee, Esq.
Reg. No. 60,474
710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
(408) 749-6900
Customer No. 25920

Page 160 of 241



PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Attorney Docket No. MIPFP147

Toshi IMAI Examiner: P. Tran

Application No. 11/075,380 Group Art Unit: 2624

Filed: March 7, 2005 Date: August 25, 2009

For: DETERMINATION OF MAIN OBJECT ON
IMAGE AND IMPROVEMENT OF IMAGE
QUALITY ACCORDING TO MAIN OBJECT

)
)
)
)
)
)
)
)
) Confirmation No. 8157
)

)

REQUEST FOR CONTINUED EXAMINATION (RCE)

Commissioner for Patents
Alexandria, VA 22313-1450

Sir:

This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 of the above-
identified application, which was allowed on January 27, 2009. The issue fee was paid on April 24,
2009. There is, as yet, no issue date scheduled for this application. This RCE accompanies a Petition
Under 37 CFR 1.313(c). Applicant requests consideration of the Information Disclosure Statement
(IDS) being filed concurrently herewith and submits that this IDS satisfies the submission requirement
set forth in 37 C.F.R. § 1.114.

The RCE fee of $810.00 as set forth in 37 C.F.R. § 1.17(e) is being submitted electronically
along with the attached petition. In the event additional fees are due to enable the filing of this RCE,
the Commissioner (or the Director) is authorized to charge such fees to Deposit Account No. 50-0805
(Order No. MIPFP147).

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

/David Lee/

David Lee, Esq.
Registration No. 60,474
710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
Telephone: (408) 749-6900
Customer No. 259205
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of: Group Art Unit: 2624

Toshie IMAI Examiner: P. Tran

Application No. 11/075,380 Atty. Docket No. MIPFP147

Filed: March 7, 2005 Date: August 25, 2009

For: DETERMINATION OF MAIN OBJECT ON
IMAGE AND IMPROVEMENT OF IMAGE
QUALITY ACCORDING TO MAIN OBJECT

Confirmation No. 8157

N N N

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
Alexandria, VA 22313-1450

Dear Sir:

The references listed in the attached PTO Form 1449, copies of the non-U.S. references of
which are attached, may be material to examination of the above-identified patent application.
Applicant submits these references in compliance with her duty of disclosure pursuant to 37 CFR §§
1.56 and 1.97. The Examiner is requested to consider these references and to acknowledge such
consideration by signing the attached PTO Form 1449 at the appropriate location.

Since payment of the issue fee for the subject application, Applicant’s undersigned
representative has been made aware of the references listed in the attached PTO Form 1449.

References L-O are in the Japanese language. The relevance of References L.-O may be
ascertained by reviewing References R-U, which are English language abstracts of References [.-O,
respectively. In addition, Reference A is believed to be an English-language equivalent of Reference
N; Reference B is believed to be an English-language equivalent of Reference O; Reference C is
believed to be an English-language equivalent of Reference M; and Reference D is believed to be an
English-language equivalent of Reference L.

This Information Disclosure Statement (IDS) is being filed concurrently with a Petition
Under 37 CFR 1.313(c) and a Request for Continued Examination, i.e., before the mailing date of a
first Office Action on the merits. Accordingly, no fees are due in connection with the filing of this
IDS. In the event it is determined that fees are due, then the Commissioner is hereby authorized to
charge such fees to Deposit Account 50-0805 (Order No. MIPFP147).

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

/David Lee/

David Lee, Esq.
Reg. No. 60,474
710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
Telephone: (408) 749-6900
Customer Number 25920
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(54) DEVICE AND METHOD FOR AUTOMATICALLY CORRECTING COLOR AND
RECORDING MEDIUM STORED WITH CONTROL PROGRAM THEREFOR

(57)Abstract:
PROBLEM TO BE SOLVED: To automatically apply
a satisfactory color correction to an important object , [rem] [ s |
. PN —— -
(such as skin color, blue sky or green of plants, for = ;
example,) inside natural images photographed in N . f !
. R . . . - [ Y AT H
various illumination envrror-wments. P ; l 1 ) f
SOLUTION: A representative color extracting means | = 1 ' [
13 extracts a representative color by reading the RS B |

distributable area of the hue of an object selected by ; .
an object selecting means 11 and distribution :
frequency in a divided hue area out of an object color :
information memory 12. A color correction parameter —— 7 ) )
determining means 15 determines a color correction EEE-T}
parameter optimal for the representative color

extracted by the representative color extracting

means 13 from stored contents in a color correction parameter storage memory 14. A
color correcting processing means 16 performs processing for applying the color
correction only to the representative color of the object and nearby colors to the input

@ig

image.
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(64) METHOD AND DEVICE FOR COLOR CORRECTION AND RECORDING MEDIUM
WIiTH COLOR CORRECTION CONTROL PROGRAM RECORDED THEREON

(57)Abstract: ﬁ;@

PROBLEM TO BE SOLVED: To provide a method (amsomcnrcaminminsz ~ "
and device for color correction and a recording
medium, where a color correction control program is
recorded which are capable of proper color

-
o e
<7 T
\\1!.& ,_/

]ur‘&!ax! t

[-] SN
AP S

correction. e
SOLUTION: An extent of color correction is attained, » - %.?.‘;2/_,

in which the difference between optimum values (Rf, o ; gmf; -
Gt, and Bt) preliminarily determined for pixels of |mmmt~. Ty
prescribed storage colors and average values for v”
prescribed storage colors, which are obtained by the e ~

e

aggregate result of a histogram, can be resolved
(steps 40 to 50). This extent of color correction is

25 L &’ Eaiis et

e r«m\-ma “\
e 5 I*T"/,-’

W S

corrected on the basis of a prescribed element color @
Al
components of each pixel, and color image data is W

subjected properly to color correction, on the basis of the corrected extent of color
correction. Furthermore, a calculation formula for correction operation is simplified to
shorten the processing time. Since the extent of color correction is corrected on the basis
of the prescribed storage color component of each pixel, color skipping is suppressed.
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(64) METHOD AND DEVICE FOR CORRECTING COLOR

(57)Abstract:

PROBLEM TO BE SOLVED: To provide a method
and device for correcting colors of digital photograph
image including pattern areas or image patterns,
having predictable known colors or stored colors.
SOLUTION: In a first step, the presence, position and
preferably the dimension of at least one pattern area
or image pattern are detected. In a second step,
colors existing in the detected pattern area or image
pattern are measured. In a third step, at least one
replacement color (stored color) value is allocated to
the pattern area or image pattern. In a fourth step, the
measured existing color is replaced by the
replacement color, and the colors in the image
pattern or image area are corrected.
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PROBLEM TO BE SOLVED: To provide a method for
detecting a different target or subject matter in an
image so as to decide a kind and amount of
enhancement applied to a particular image by which
quality of each part of the image (e.g. sharpness and ] E
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color) can be enhanced. al 13 I - .
SOLUTION: The method for processing a digital color 5| | & _L.‘ Pl % |z k%‘
image includes the steps of: providing a subject 3| q T ] £im 3
matter detector for distinguishing between target and _ii Ha L £ lﬁ'}i -
background subject matters; applying the subject J [ 4 5
matter detector to the image to produce a belief map - ® £

indicating the degree of belief that pixels in the image § iy :

belong to target subject matter; providing an image a3 N i

enhancement operation that is responsive to a control
signal for controlling the degree of image enhancement; and applying image enhancement
to the digital image by varying the control signal according to the belief map to produce an
enhanced image.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspfo.gav

‘ MAILED
MARTINE PENILLA & GENCARELLA, LLP
710 LAKEWAY DRIVE AUG 26 2009
SUITE 200
SUNNYVALE CA 94085 OFFICE OF PETITIONS
In re Application of
Toshie Imai :
Application No. 11/075,380 : DECISION ON PETITION

Filed: March 7, 2005 : UNDER 37 CFR 1.313(c)
Attorney Docket No. MIPFP147 :

This is a decision on the petition under 37 CFR 1.313(c), filed August 25, 2009, to withdraw the
above-identified application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission
under 37 CFR 1.114 (request for continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fée paid on April 29, 2009, cannot be refunded. If,
however, this application is again allowed, petitioner may request that it be applied towards
the issue fee required by the new Notice of Allowance."

Telephone inquiries should be directed to the undersigned at (571) 272-3208.

This application is being referred to Technology Center AU 2624 for processing of the request
for continued examination under 37 CFR 1.114 and for consideration of the concurrently filed
IDS.

/Karen Creasy/
Karen Creasy
Petitions Examiner
Office of Petitions

1 . . . . .
The request to apply the issue fee to the new Notice may be satisfied by completing and returning the new
Part B — Fee(s) Transmittal Form (along with any balance due at the time of submission). Petitioner is advised that the
Issue Fee Transmittal Form must be completed and timely submitted to avoid abandonment of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

25920 7590 09/23/2009 I EXAMINER |
MARTINE PENILLA & GENCARELLA, LLP TRAN, PHUOC
710 LAKEWAY DRIVE | ART UNIT PAPER NUMBER |
SUITE 200

2624

SUNNYVALE, CA 94085 DATE MAILED: 09/23/2009

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/075,380 03/07/2005 MIPEP147 8157

TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBJECT

Toshie Imai

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $0 $1510 $1510 12/23/2009

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

25920 7590 09/23/2009
Certificate of Mailing or Transmission
MARTINE PENILLA & GENCARELLA, LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
710 LAKEWAY DRIVE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 200 transmitted to the USPTO (571) 273-2885, on the date indicated below.

SUNNYVALE, CA 94085

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBIJECT
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $0 $1510 $1510 12/23/2009
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRAN, PHUOC 2624 382-162000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.o.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/075,380 03/07/2005 Toshie Imai MIPFP147 8157
25920 7590 09/23/2009 I EXAMINER |
MARTINE PENILLA & GENCARELLA, LLP TRAN, PHUOC
710 LAKEWAY DRIVE | ART UNIT PAPER NUMBER |
SUITE 200 Y604
SUNNYVALE, CA 94085 DATE MAILED: 09/23/2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 866 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 866 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)

. . 11/075,380 IMAI, TOSHIE
Notice of Allowability Examiner Art Unit
Phuoc Tran 2624

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to communication filed 8/25/09.

2. X The allowed claim(s) is/are 1-33.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[JSome* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [0 other .
/Phuoc Tran/
Primary Examiner, Art Unit 2624
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090921
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;1y753s0 IMAL TOSHIE
H“H“ ‘“ Examiner Art Unit
Phuoc Tran 2624
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
382 162 G|lo|e|K 9/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
382 164 165 291
X Claims renumbered in the same order as presented by applicant O CPA O T.D. O RA1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17 33
2 18
3 19
4 20
5 21
6 22
7 23
8 24
9 25
10 26
1 27
12 28
13 29
14 30
15 31
16 32
NONE
Total Claims Allowed:
33
(Assistant Examiner) (Date)
/Phuoc Tran/
Primary Examiner.Art Unit 2624 9/21/09 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No. 20090921
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Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

11075380 IMAI, TOSHIE
Examiner Art Unit
Phuoc Tran 2624
SEARCHED
Class Subclass Date Examiner
382 162, 164, 165, 167, 168, 170, 274, 286, 291 9/11/08 PT
Updated 1/16/09 PT
Search
Updated 9/21/09 PT
Search
SEARCH NOTES
Search Notes Date Examiner
Interference Search History Printout 1/16/09 PT
Interference Search History Printout 9/21/09 PT
INTERFERENCE SEARCH
Class Subclass Date Examiner
PGPUB Text 1/16/09 PT
Search
PGPUB Text 9/21/09 PT
Search

U.S. Patent and Trademark Office
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EAST Search History

EAST Search History

EAST Search History (I nterference)

‘Ref Hits Search DBs Default Plurals {Time Stamp
# Query Operator

LT 7 (image and  {US-PGPUB {OR ON 2009/09/21
object and 12:58
acquir$3 and
correct$5
and propert
$3 and
condition and
quality).clm.

L2 12 (image and US-PGPUB OR ON 2009/09/21
? object and 12:58
acquir$3 and
analyz$3 and
segment$3
and area and
position).clm.

9/21/2009 12:59:32 PM
C:\ Documents and Settings\ ptran\ My Documents\ EAST\ Workspaces
\11075380b.wsp

file:///Cl/Documents%20and%20Settings/ptran/My%20Docume...075380/EASTSearchHistory.11075380_AccessibleVersion.htm9/21/2009 12:59:52 PM
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Receipt date: 08/25/2008

11075380 - GAU: 2624

Substitute for Form 1449/PTO Application Number 11/075.380
Filing Date: March 7, 2005
Information Disclosure First Named Inventor: Toshie Imai
Statement By Applicant Art Unit: 2624
(Use as many sheets as necessary) Examiner Name: P. Tran
Attorney Docket Number: MIPFP147
Sheet | 1 | of { 1
U.S. Patent Documents
Examiner | Cite | Document No. Publication | Name of Patentee or Pages, Columns,
Initial No. Date Applicant of Cited Document | Lines, where Relevant
Passages or Relevant
Figures Appear
A [2002/0150291 10/2002 Naf et al.
B 12003/0108250 6/2003 Luo et al.
C 6,947,078 9/2005 Kuwata et al.
D 7,016,075 3/2006 Tsukada
E
F
G
H
|
J
K
Foreign Patent Documents
Examiner | Cite | Foreign Patent | Publication | Name of Patentee | Pages, Columns, Translation
Initial No. | Document No. Date or Applicant of Lines, where
Cited Document Relevant Passages
or Relevant Figures | YES NO
Appear
L [JP 2001-092956 | 4/2001 Tsukada X
M | JP 2001-169135 | 6/2001 Nakami et al. X
N | JP 2002-279416 | 9/2002 Naef et al. X
O | JP 2003-198850 | 7/2003 Luo et al. X
P
Q
Non Patent Literature Documents
Examiner | Cite | Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initial No. magazine, journal, _serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
country where published.
R | Abstract of Japanese Patent Publication No. 2001-092956,
Pub. Date: 06 April 2001, Patent Abstracts of Japan
S | Abstract of Japanese Patent Publication No. 2001-169135,
Pub. Date: 22 June 2001, Patent Abstracts of Japan
T Abstract of Japanese Patent Publication No. 2002-279416,
Pub. Date: 27 September 2002, Patent Abstracts of Japan
U Abstract of Japanese Patent Publication No. 2003-198850,
Pub. Date: 11 July 2003, Patent Abstracts of Japan
\
W

| Examiner Signature |

{Phuoc Tran/

| Date Considered

| 012009

Examiner: Initial if reference is considered, whether or not citation is in conformance with MPEP 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH
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PART B - FEE(S) TRANSMITTAL

fle ? an sqo this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

® P.0. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885
should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if rcqui(ed{).eBlocks 1 through 5 should be completed where

rtha ~,Ap—‘." espondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated etd below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenan ications

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eaper.s‘ Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

25920 7590 09/23/2009
Certificate of Mailing or Transmission
MARTINE PENILLA & GENCARELLA, LLP lSth%erg cerltigy that this lfee s Tmnsmigal isf befi_ng deiposited.lwith the Unlited
ates Postal Service with sufficient postage for first class mail in an envelope
710 LAKEWAY DRIVE addressed to the Mail Stog ISSUEPFEEgaddress above, or bein facsimﬁe
SUITE 200 ) transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUNNYVALE, CA 94085 X -
iane Schwanbeck g (Depositor's name)
(Signature)
Decenber 22, 2009 (Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO.
11/075,380 03/07/2005 Toshie Imai . MIPFP147 8157
TITLE OF INVENTION: DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF IMAGE QUALITY ACCORDING TO MAIN
OBJECT
l APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE |
nonprovisional . NO $1510 30 $1510 $1510 12/23/2009
I EXAMINER | ART UNIT | CLASS-SUBCLASS I
TRAN, PHUOC 2624 382-162000
éF?{h?nf&())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list | Martine Penilla &
: ' (1) the names of up to 3 registered patent attorneys
[} Change of correspondence address (or Change of Correspondence or agents OR, alternatively, Gencarella, LLP
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
() "Fee Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed. 12/29/2483_TADDIZ — BEEERLE] SHRRAST— 1A 7SR
. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) Bl FLoi5Hi

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an"assignee is identified below, tﬁe document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

A

Seiko Epson Corporation Tokyo, Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual mCorporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
{J Advance Order - # of Copies ¥ The Director is hereby authorized to charge the requi cg fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 0 =0 8 O Jenclose an extra copy of this form).
5. Change in Entity Status (from status indicated above) (MIPFPL4T)

Oa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qv Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attomey or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature (\;/g)m <”, ﬁv Datd/ ZB@EGMMBW} 1@%7

Typed or printed name Peter B. Martine Regidurbfod ¥ 32,043 1518.88 Op

This collection of information is required b{37 CFR 1,311, The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and
submutting the completed application form to the USPTO. Time will varf\l( degendin% upon the individual case. Any comments on the amount of time you require to complete
this form and/or sn(xjggesngnq for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.
Box 1450, Alexandna, Vl?mna 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,

Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

re the application of:
Group Art Unit: 2624
Toshie IMAI
Examiner: Phuoc Tran
Application No. 11/075,380
Atty. Docket No. MIPFP147
Filed: March 7, 2005
Date: December 22, 2009
For: DETERMINATION OF MAIN

OBJECT ON IMAGE AND
IMPROVEMENT OF IMAGE QUALITY
ACCORDING TO MAIN OBJECT

Confirmation No. 8157

N Nt St N S Nt v v et S ot et

CERTIFICATE OF MAILING
I hereby certify that this correspondence is being deposited with the
United States Postal Service as First Class Mail in an envelope addressed
to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-

1450 on December 22, 2009.
Signw%
Dian® Schwanbeck

ISSUE FEE TRANSMITTAL STATEMENT

Commissioner for Patents
Alexandria, VA 22313-1450

Dear Sir:

Attached is a Part B - Fee(s) Transmittal form with regard to the above-identified
patent application. Applicant previously paid the issue fee of $1,510.00 for this application
on April 24, 2009. Since the payment of the issue fee, on August 25, 2009, Applicant filed a
Petition to Withdraw from Issue and a Request for Continued Examination (RCE) so that an
Information Disclosure Statement (IDS) could be considered. Upon consideration of the IDS,
the application has once again been allowed. Accordingly, Applicant requests that the prior
issue fee payment made on April 24, 2009, be reapplied to cover the issue fee of $1,510.00
indicated as being due on the attached Part B - Fee(s) Transmittal form.

Applicant believes that no fees are due in connection with the filing of this paper;
however, in the event fees are due to effect consideration of this paper and payment of the
issue fee, the Commissioner may charge such fees to Deposit Account 50-0805 (Order No.
MIPFEP147).

Respectfully submitted,
MARTINE PENILLA & GENCARELLA, LLP

REe—

Peter B. Martine
Reg. No. 32,043
710 Lakeway Drive, Suite 200
Sunnyvale, CA 94085
Telephone: (408) 749-6902
Customer Number 25920
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/075,380 02/23/2010 7668365 MIPFP147 8157
25920 7590 02/03/2010
MARTINE PENILLA & GENCARELLA, LLP
710 LAKEWAY DRIVE
SUITE 200

SUNNYVALE, CA 94085

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 861 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Toshie Imai, Nagano-ken, JAPAN;

IR103 (Rev. 10/09)
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