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*OC000000015954746* SUITE 200 
SUNNYVALE, CA 94085 
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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). 

• 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 propri.etary 
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. 

• 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)). 

• 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: 

• 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: 

■ 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 

• $300 Statutory basic filing fee. 
• $130 Late oath or declaration Surcharge. 
• $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 paiq. 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 c,opy of this notice MUST be returned with the reply. 

Office'oflnitial Patent Examination (703) 308-1202 
PART 3 - OFFICE COPY 
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Group Art Unit: Not Assigned 

Date: July 5, 2005 ) 
For: DETERMINATION OF MAIN OBJECT ON ) 

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: Conmissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450 on July 5, 200S. ~ 

Signed~?~ 
DianeSchwanbeck 

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 ( l) 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. 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
(408) 749-6900 
Customer No. 25920 

Attorney Docket No. MIPFP 14 7 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

Peter B. Martine 
Reg. No. 32,043 
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Art Unit: Not Assigned 
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Date: July 5, 2005 
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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 22313-1450onJuly5 2005. J 
Signed: ~ 5'~,&~&JC-

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 ofNonprovisional 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). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6900 
Customer No. 25920 

Attorney Docket No. MIPFP147 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

Peter B. Martine 
Reg. No. 32,043 

Page 10 of 241



0\P~ 
vci\ 

-.:, JUL O 8 2005 ~) 
~ ~- IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
~ ~"· ..,,. ~5•,· 
~ rr,r. ·~~~9' APPLICATION OF: 

PATENT 
Attorney Docket No. MIPFP147 

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 

thereon. 
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DETERMINATION OF MAIN OBJECT ON IMAGE AND IMPROVEMENT OF 

IMAGE QUALITY ACCORDING TO MAIN OBJECT 

BACKGROUND OF THE INVENTION 

[0001] 

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. 

10 [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, 

15 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 that the main object characterizing the 

20 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 

adjusting picture quality of image data, and there is a need for a technique to 

25 accurately determine the main object. 

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

determinations are made across the board, without taking into consideration 

1 
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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 

5 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 

15 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 

20 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 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 

25 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 

2 
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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. 

5 [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 groups exhibiting specific color range, and determines the 

main object corresponding to the color range areas using the color range and 

IO 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 

15 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 

20 acquires position data of the areas of the image data; and determining module 

that determines the main object using the acquired position data 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 

25 the areas of the acquired image data, thus allowing the main object 

characterizing the image to be properly identified. 

3 
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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 

5 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 

IO 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 data of 

the acquired pixel data groups, thus allowing the main object characterizing the 

15 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 

20 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 

25 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 

5 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 

IO 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. 

15 [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. 

20 [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 

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 

25 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 

5 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 

10 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 

15 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. 

20 [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 

25 is thus possible to improve the picture quality of the main object characterizing 

the image. 
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[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 

5 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 

IO 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 image 

data, access standard color values corresponding to the classified main object, 

15 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 

20 steps of: 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. 

25 [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 

5 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 

IO 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 

15 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. 

20 [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 

25 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 is carried out by the color printer in the first embodiment. 

Figure 6 schematically illustrates the course of the process that 

5 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 

15 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 

20 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 

25 values and classification color values which are used in the picture quality 

adjusting process on the main object. 
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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 

5 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 

IO 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 

15 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 with reference to the 

20 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 

25 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 

5 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 

IO 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 

15 image data is stored in a memory card MC serving as a storage device. Examples 

offormats 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 

20 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 

25 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. 

5 [0033] 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/O terminals to connect cables from the digital still 

IO 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, 1/0 operating component 42, printed image output component 43, 

15 memory card slot 44, and data I/O 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 

20 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 

determination conditions that identifies the main object, which is the object 

characterizing the image, and programs that are run by the CPU 111. 

[0036) The I/O operating component 42 is an interface which receives external 

25 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 

5 circuit 41. Alternatively, it is an electrophotographic type of printed image 

output device that forms 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 

IO 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. 

15 [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 

20 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 

25 image data access module Ml, 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 

5 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 module M4 acquires position data that forms the edges of 

the image present in the upper part of the image for color range areas formed 

IO 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 

15 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 

20 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 

25 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 MB 
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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 

5 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 

IO 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 

15 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 

20 sides indicate sites and areas shown in Figure 4. 

[004 7] 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) 

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

SlOO). 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 

5 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 SllO). To 

facilitate a better understanding, Figure 6 schematically illustrates a virtual 

state in which image data GD has been developed on memory. Specifically, the 

IO 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 

15 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 

20 pixel data groups are composed of one pixel datum, Step SllO 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), 

25 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 

16 

Page 27 of 241



PH04M321 

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 

5 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 HSVimage data. 

IO 

[0051] 

R=Vmax H tr ( G - B ) Equation(l) 
=3 Vmax-Vmin 

G=Vmax H = tr (2 + B - R ) Equation(2) 
3 Vmax-Vmin 

B=Vmax H = tr (4 + R - G ) Equation(3) 
3 Vmax-Vmin 

[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, 21t is added to the 

calculated hue H. As a result, the value range of the hue H is O to 2n, but in this 

embodiment, the hue His expressed with a value range of Oto 360 degrees. 

15 [0053] In 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 

20 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 

5 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 
nurate = -------------- Equation(4) 

number of total pixel data in areas 

[0056] The CPU 411 determines the hue of the areas of the image data GD 

IO 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 

15 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 

20 range areas (Step S140). Specifically, the following process is carried out. As 

illustrated in Figure 6, areas are scanned, from the top left area (O,O), 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 

25 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 

5 two color range areas (Al, 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 

IO range (A4, A5, A6), and one color range area exhibiting a flesh toned color range 

(A 7). 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 range A4 at area (7,3). The CPU 411 

determines the sky blue color range area A4 and the sky blue color range area 

15 A5 to be the same color range area A4, as illustrated in Figure 9, and re-assigns 

the symbol S 1 to the areas of color range area A5, determining a new color range 

areaA4. 

[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 

20 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) 

25 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, 

5 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 

10 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,O): 0:::: x:::: 7, area (O,y): 0:::: y S 2, or area 

15 (7,y): 0 ::S 5. Green is stipulated as being any of area (x, 7): 0 ::S x ::S 7, area (O,y): 4 ::S 

y ::S 7, or area (7,y): 4 .'.S 7. People are stipulated as being (x,y): 2 ::S x ::S5 and 2 .'.Sy ::S 

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 

20 includes an area, such as area(O,O), 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 

25 meets position conditions, and the corresponding main object can thus be 

determined to be a "person (face)." 
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[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 

5 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 

10 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 corresponding to sky blue clothing 

15 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] 

20 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 

25 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) 

5 acquires the selected image data GD, and acquires Exif data associated with the 

image data GD, temporarily storing it in RAM 412 (Step SlOOA). 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 

IO 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 

15 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 

20 plurality of areas, such as 64 areas (pixel data groups), as illustrated in Figure 6 

(Step SllO). 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 

25 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-

5 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 

10 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 

15 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 

20 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 

25 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 

5 (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 O to 359 degrees rotated to either the left 

or right. 

[0073] The CPU 411 determines the main object (Step S170A) by comparing 

10 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 

(O,O) meeting the position conditions, allowing the corresponding main object to 

be determined as the sky. The main object corresponding to the color range area 

15 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 Al 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 

20 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 is a night time scene. 

[007 4] 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 

25 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)." 

5 [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 

IO 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 

15 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 

20 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. 

25 (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 

5 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 Has 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 Sor brightness (luminance) V 

1 o 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 ofHSV 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 

15 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 

20 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. 

25 [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 

5 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. 

10 [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 

15 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 Ml 1, 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 

20 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 

25 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 

5 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 

10 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 ca:rries 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 

15 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 

20 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 Ml 7 may be provided instead of the correction condition 

acquiring module M14. The main object classification module M16 uses the 

25 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 Ml 7 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 Ml51 determines the 

5 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. 

10 [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. 

15 [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 

20 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 

25 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 

5 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. 

IO [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 

15 (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 

20 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, .1H=H cs - H, .1S=S cs - S, and .1B=B cs - H. 

[0096] 

Equation (5) 

25 [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 ideal values of the various parameters 

5 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 

IO 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. 

15 [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, 

20 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 

25 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 

5 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. 

l0l0l] Specifically, points at which a level of correction is applied to picture 

quality parameters are established by experiment on the tone curves, and 

IO 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 

15 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. 

20 [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 

25 modified using the correction levels that have been determined. 

[0104] It 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 

5 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 are used to correct the color balance. 

[0106] The saturation distribution of the main object image data is analyzed, 

Io 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 

15 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 

frequency image data (persons, sky, etc.), the greater the standard value. The 

20 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 undergo the process still remain (Step 

25 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 S27Q: 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 

5 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 

IO 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 

15 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 

20 out the optimal picture quality adjusting process on the specified sky. 

[0111] 

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 

25 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 calculate 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 

5 (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 

10 extent to which the difference between the two color values is reduced, that is, 

the level of correction, may be determined in a standa1·dized 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. 

When color values are used, the picture quality adjusting process is carried out 

15 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 

20 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 

25 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 

5 harmonious. Specifically, for example, the correction level can be reduced at the 

borders 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. 

IO [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), 

15 dark green (greenery), and intermediate greens. 

[0116] 4) In the above embodiments, 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 

20 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 

25 of area units, the main object corresponding to the areas is first determined, and 

all areas corresponding t~ 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. 

5 [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 to the main object. More specifically, position data and color range 

IO of areas which to be met by pixel data 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 pixel data. In such cases, 

the main object can be specified more accurately from the standpoint of both 

color range and position. 

15 [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 Sor 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 

20 terms of RGB color space or YCbCr color space instead of RSV 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. 

25 [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 
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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 

5 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 

IO 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 

values that are stored are "classification color values," "standard color values," 

and "coefficients." "Coefficients" are described below. Correction levels and low 

15 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 

20 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 

25 values are expressed as numerical values between O 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 0, 

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, theed hue is expressed as 0 or 

5 360. 

[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, diN) can be determined according to Equations (6a) through 

(6c) with reference to the table in Figure 17. 

IO [0126] 

difH=Hrefsb-AveH Equation (6a) 

difS=Srefsb-AneS Equation (6b) 

diN=Vrefsb-AveV Equation (6c) 

[0127] The direction of the correction is determined by whether the difference 

15 is 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 

20 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 

25 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 

5 parentheses is used, and when it is negative, the coefficient on the right is used. 

15 

That is, the coefficient is determined according to the direction of the correction 

in Figure 1 7. The preliminary correction level (traH, traS, tra V) for "bright sky" 

can be determined according to Equations (7al) to (7c2) with reference to the 

first line in the table in Figure 1 7. 

[0129] 

( if difH>Q) traH=difH x 0 Equation (7a 1) 

( if difH<O) traH=ldifHI x 1 Equation (7 a2) 

( if difS>Q) traS=difS x 0 Equation (7b 1 ) 

( if difH<O) traS=ldifHI x 1 Equation (7b2) 

( if ditv>o) tra V=ditv x 0 Equation (7c1) 

( if ditv<O) traV=lditvl x 1 Equation (7 c2) 

[0130] The correction level (enhH, enhS, enh V) 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 

20 Equations (8a) through (Sc). 

enhH=sign(difH) x (traH)112 

enhS=sign(difS) x (traS)112 

enhV=sign(difV) x (traV)112 

Equation (Ba) 

Equation (Bb) 

Equation (Be) 

[0131] Here, the sign (x) is a function indicating a symbol of any number x. 

25 When x > 0, the sing (x) is +l. When x < 0, the sign (x) is -1. When x=O, the sign 

(x) is 0. Here, the correction level (enhH, enhS, enh V) 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, enh V). 

[0132] The correction level (enhH, enhS, enhV) can be expressed by Equations 

(9a) through (9c). 

5 [0133] 

enhH=sign(difH) x (ldifHI x A 1 )112 

enhS=sign(difS) x (ldifSI x A2)112 

Equation (9a) 

Equation (9b) 

enhV=sign(diN) x (ldiNI x A3)112 Equation (9c) 

[0134] Here, Al is the hue coefficient, A2 is the saturation coefficient, and A3 is 

Io 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, diN) is positive or negative), so that the correction level can be 

15 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 

20 of correction, the main object does not have to be classified in detail, and the 

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 Al through A3 as described above. In general, the correction levels 

25 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] In Equations (9a) through (9c), the correction level (enhH, enhS, enhV) 

is determined so as to reduce or eliminate the difference (difH, difS, diN) 

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 

5 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 

10 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=O, for example, it 

means that there is no correction. A=l indicates an ordinary level of correction. 

A=2 indicates somewhat stronger correction, and A=4 indicates strong correction. 

15 [0139] When, based on Equation (9a), A> I difH I, the absolute correction level 

I enhH I is significantly greater than the absolute difference I difH I 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 

20 data is modified too much, the main object image data in the image can look 

strange. 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 Sand brightness V. 

[0140] There are several reasons for setting the values for the coefficients A as 

25 in Figure 1 7. 

[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 

5 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 0. 

[0142] When the difH is negative, it means that the hue to be adjusted in the 

IO 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 

15 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 

20 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 

25 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 

5 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 

IO 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 

15 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 

20 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 

25 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 

5 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 

10 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 

15 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 

20 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 0. 

[0151] 3.2 Saturation 

[0152] When the difS is positive, it means that the saturation to be corrected in 

25 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 set 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 

5 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 

10 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. 

15 [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 

20 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, enh V). Low correction target data is then determined from the correction 

levels (enhH, enhS, enhV). Here, "low correction target data" is target data for 

25 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 O to 100. In the main object image data in this 

5 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 

1 7, 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 

IO correction level enhS. The saturation in the vicinity of the main object image 

data saturation is thus the low correction 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 

15 correction target data Bis 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 (lOa) and (lOb) among the image data 

GD. 

20 [0162] 

Smax<Sh<Smax+enhS x 10 Equation (10a) 

Sh< 100 Equation (1 Ob) 

[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 (lOc) and (lOd). 

25 [0164] 

Smin-enhS x 10 <Sh< Smin Equation (1 Oc) 

0 < Sh Equation ( 1 Od) 
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[0165] Inequalities (l0b) and (l0d) are established because the saturation is a 

value between 0 and 100. Inequalities (l0a) and (l0b) 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 

5 enhS x 10 used in Inequalities (l0a) and (l0c) 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), 

10 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 yl for the 

saturation of the low correction target data A. 

15 [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 Bin Figure 19(a), is established so that the correction 

level enhS is lowered in linear fashion as the saturation decreases, and so that 

20 the low correction level is 0 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) 

25 [0170] The corrected value zl of the saturation of the low correction target 

data A is the value obtained by adding the low correction level yl to the 
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uncorrected saturation Sh, that is, Sh+yl, which can be expressed by Equation 

(13). 

[0171] 

z1=9Sh/10 + enhS+Smax/10 Equation (13) 

5 [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 O and 100. The low correction target data A is data by which the 

saturation Sh is worked out with the following Inequality (14). 

IO [0173] 

Sh<(lOO-enhS-Smax/10) x 10/9 Inequality (14) 

[0174] The saturation dl 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 

15 Bis Sh+y2, and can thus be expressed by Equation (15). 

[0176] 

z2=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 

20 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 

25 10), the low co~rection target data B determined from Inequalities (lOc), (lOd), 

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 

5 facilitate the connection with achromatic 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 Bis limited to the range where the saturation Sh is 

IO worked out with the following Inequality (17). 

[0182] 

D ~ Sh ... Inequality (17) 

[0183] The low correction target data B determined from Inequalities (lOc) and 

(17) is data with the range shown in Figure 20.The minimum level d to be 

15 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 (lOb) and (lOd) or Inequality (17). Figure 

20 21 illustrates a low correction level suitable for limited low correction target data. 

When limited by Inequality (lOb), 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 Bis set 

25 so that the low correction level for data with a saturation Dis 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 

5 a result of excessively increased brightness in shadow areas hen determining the 

low correction 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 

10 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 SI 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 S 1 

15 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, enh V) to the main 

object image data and applying the low correction levels to the low correction 

target data. 

20 [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 

25 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 

5 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 

1 o 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. 

15 

[0192] 

Smax-enhS x 10 <Sh< Smax Inequality (18a) 

Smin<Sh<Smin+enhS x 10 Inequality (18b) 

[0193] In 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. 

20 [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 

25 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. 

5 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 

IO 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 

15 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. 

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

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

(3) 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; 

lO 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 
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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 

15 plurality of areas for analysis in terms of area units; 

20 

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 

25 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 

15 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 

20 data groups; and 

25 

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 

5 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 

10 corresponding to the areas are composed of one pixel datum. 

15 

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 

20 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, 

25 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 

5 corresponds to the specific color range to be present; and 

10 

15 

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 comprising: 

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 

20 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 

25 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. 

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 

10 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 

15 the correction conditions are correction standard values corresponding to 

20 

the acquired properties, and 

the picture quality adjusting module adjusts the picture quality of the 

main object image data so as to eliminate or 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 

25 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: 

10 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 

I 5 acquired color values; 

20 

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 

25 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 
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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; 

20 acquiring the properties of the determined main object image data; 

25 

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 

5 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) 

IO 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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. 
As a below named inventor, I 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 suQject matter which is 
claimed and for which a patent is sought on the invention 
entitled 

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

the specification of which is attached hereto unless the 
following box is checked: · 

181 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). 

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

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37. Code of Federal 
Regulations, Section 1.56. 
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fAJ;t. &13 ~(1.)~•1=~-:11rl-r*•~•it=i~n1rrt.t :i~IYJnt 
-~'1."~0.~-.:J&~~•L,t.=ffi'ftc&(1.)fflCQc;:.~~£:5< 
~ijijt,,t~TJt~"t"~Q cfflCTlr=iQ;:. c. as •=gfctu=t.tant.:: 
iBHIO)~ijijJ?l.r.t-c-nc~~(1.)rr~M;t*OO~!ll!:m 1 s mm 1 o o 1 
•~£-:1@.~•*t.=~~~- 'bt.<~-c-(1.)~'Ji~~o•wan 
Q;:.c . ..'f-~"'(..'f-O)~:i~~-~~Q~~(1.)~ijij~fi'tiA~l:l:l­
lili t.t.::, :soaJJU::ttfm ~ nt.::*Blf©~s&.i~tJi~bnQ ~ c -t:Bl(~ 

1..,~~?~;:;:.~~E(1.)~c<E'.W~~1..,*1"". 

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 th·e 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 
if9cffi±~t.t 1.., 

08/March/2004 □ 
(Day/Month/Year Filed) 

(l:l:IR~;j B) 

08/March/2004 □ 
(Day/Month/Year Filed) 

(llilil~ ;j B) 

I hereby claim the benefit under Title 35, United States Code, 
Section 119 (e) of any United States provisional application(s) 
listed below. 

(Application No.) 
(lliffifi~) 

. . 

(Filing Date) 
(l:HBB) 

I 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 International application in the manner provided 
by the first paragraph of Title 35, United States Code, Section 
112. I 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: 

(Status: Patented, Pending, Abandoned) 

cmm.: *Wm:iiim. ~JM~. tit•m> 

(Status: Patented, Pending, Abandoned) 

cmm.: ~wwmm. ~-~- tit•m> 
I 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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I hereby claim foreign priority under Title 35. United States 
Code, Section 119 (a)-(d) or 365(b) of an¥ 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 app_lication on which 
priority is claimed. 

Priority Not Claimed 
-~fi±~~L, 

21/June/2004 □ 
(Day/Month/Year Filed) 

(l±lfil~ ~ B) 

15/February/2005 □ 
(Day/Month/Year Filed) 

(l±lfil~ ~ B) 

I hereby claim the benefit under Title 35, United States Code, 
Section 119 (e) of any United States provisional application(s). 
listed below. 

(Application No.) 
(l:H!.iliffl:~) 

(Filing Date) 
(l:HliB) 

I 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 International application in the manner provided 
by the first paragraph of Title 35, United States Code. Section 
112, I 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: 

(Status: Patented, Pending, Abandoned) 

CJJliR: ~wi:wi:mm, ffi~~- 1;uu~> 

(Status: Patented, Pending, Abandoned) 
(JJl75l: ~ffffiiJ11t, ffi.ltiC~. 1il~tA) 

I 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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Japanese Language Declaration 
( B *ffi1tgil) • 

~tl:tt: &~-~2©§!1YJ.cLT.*Wm~MT~-W©~ POWER OF ATTORNEY: As a named inventor, I hereby appoint 
~-e•~W~ffl~~-LT~ffT~~~±*~~ft~AcL the following attomey(s) and/or agent(s) to prosecute this 
T. ~BcOJ.eflJ4!;t,1f.= L*T .. (~SI±. *~J;tft~AOJ.E.t:4!; application and transact all business in the Patent and Trademark 
1ut~'8i.ffl:-ij-e1YJBcOJ;:: c> Office connected therewith. (list name and registration number) 

iH:ti~M1c: Send Correspondence to: 

Customer No. 25920 

MARTINE PENILLA & GENCARELLA, LLP 

710 Lakeway Drive, Suite 200 

Sunnyvale, CA 94085 

Telephone: (408) 749-6900/Fax: (408) 749-6901 

~nlfltisimj!;tc : (4!; lru 1t tttltisffi:{a}) Direct Telephone Calls to: (name and telephone number) 

Peter B. Martine 

(408) 749-6902 

1$-a::t.=J;tffi-§!l!fJ.4!; Full name of sole or first inventor 

~# fitm Toshie IMAI 

§!IYJ:1'f ©W4!; BM Inventor's signature Date 

ii-~ ~7--ftr 2J-!f <f. R (38 ~ot: "! .~_ ~ Atr- /3 / 2.tz>"S-

ttffi Residence 

B*OO. :&ff~ Nagano-ken , Japan 

00& Citizenship 

B* Japan 

&ifffi Post Office Address 
392-8502 B *00:li:ff !,'lUlliVimj.:ffi= T 13 3jf5~ cl o Seiko Epson Corporation 
i?-(:J-I:f~~~:if~ttl'-J 3-5, Owa 3-chome, Suwa-shi, Nagano-ken 392-8502 Japan 

~· 

ffi=:.Jt !BJ §!l!fJ,ff Full name of second joint inventor, if any 

ffi=:.Jt fiiJ §!1Jij.O')fi4!; BM Second inventor's signature Date 

ttffi Residence 

. 
00& Citizenship · 

&ifffi Post Office Address 

(ffi=W..~©3:tfiiJ~IYJ-l;: ":)l,lT 'bfii]fllt;:Bc~ l.,, fi4!; ~9 ~;:: (Supply similar information and signature for third and subsequent 

c> joint inventors.) • 
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• THE"UNITED STATES PATENT AND TRADEMARK OFFICE 
PATENT 

~ ~-,'. 

) 
) 

Toshie IMAI ) 
Group Art Unit: Not Assigned 

Examiner: Not Assigned ) 
Application No. 11/075,380 ) 

) 
Filed: March 7, 2005 ) 

Atty. Docket No. MIPFP147 

Date: July 5, 2005 ) 
For: DETERMINATION OF MAIN OBJECT ON ) 

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 July5 2005. 

Signe;:e, ~ 5~£.e/C 
Diane Schwanbeck 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Sir: 

The references listed in the attached PTO Form 1449, copies of which are attached, may be 
material to examination of the above-identified patent application. Applicant submits these 
references in compliance with his 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. 

Reference L is in Japanese. The relevance of Reference L may be ascertained by reviewing 
Reference R, which is an English language abstract of Reference L. In addition, a computer­
generated English translation of Reference L is attached. 

This Information Disclosure Statement (IDS) is being filed 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). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6900 
Customer Number 25920 

Attorney Docket No. MIPFP147 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

Peter B. Martine 
Reg. No. 32,043 
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Substitute for form 1449/PTO ~ ~~/ Application Number 11/075,380 

I t: 
. D~ .e.m 1:o(t~. 

Filing Date: March 7, 2005 
First Named Inventor: Toshie Imai n ormat1on I re 

Statement By Applicant Art Unit: 
(Use as many sheets as necessary) Examiner Name: 

Attorney Docket Number: MIPFP147 
Sheet I 1 I of I 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 
Fioures Aooear 

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 
Aooear 

L JP 2001-092956 4/2001 Tsukada X 

M 
N 
0 
p 
a 

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 
countrv where oublished. 

R Abstract of Japanese Patent Publication No. 2001-092956, 
Pub. Date: 06 April 2001, Patent Abstracts of Japan 

s 
T 
u 
V 
w 

I Examiner Signature I Date Considered 

Examiner: Initial ifreference 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. 

Page 99 of 241



Japanese Publication number : 2001-092956A 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. 

1. This document ha~ 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)] 

[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 equipment 

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 specific 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 according 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, 

1/20 
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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 mei:nory 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 whic~ 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. 

[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 representation 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. 

[Claim 10] It is the record medium which recorded the automatic color correction control 

program for making automatic color correction perform on the automatfo 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 

obtained. The record medium which recorded the 11utomatic 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] 

[0001) 

[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 equipment and the automatic 

color correction approach list. 

[0002) 

[Description of the Prior Art] In the color reproduction problem of a color picture, while 

realizing faithful color reproduction between color picture devices, the color reproduction 

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. 

[o005] 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 corr~ction 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 

attention pixel / special-feature ]. 
[0008] • 

[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. 

[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 plants, 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 fr~m 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 natural 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] 

[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, 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, 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 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 
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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 col?r 

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 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 correction 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 

representation 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 colorcorrection equipment of this invention 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 obtaine_d, 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 ofI/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, 
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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. 
[0028] , 

[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 (I) 

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 representation color of a specific object field is automatically extracted 

out of the input image of arbitration in the step of (I), 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 dqmain 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, arid 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= I - 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 .... 
(I) 

You may consider as **. Distribution frequency [ in / similarly / saturation] RS (j) 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 frequency 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))N At the time of S= 0 H = 0 

At the time ofV=R H=60 (G·B) I SV At the time ofV=G H= 60 (2+ (B-R) / SV) 

At the time of V=B H= 60 (4+ (R·G) / SV) 

At the time ofH< 0 H=H +360 .... (2) 

It is not this limitation, although it can be alike and shown HSV can be used. 

[0038] Wheri 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 pie_ces 1 is an integer from 1 ton, and is. Representation color 

candidate characteristic RP in each division hue field (i) RP(i) =HITH (i) xRH (i) .... (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 average 

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: 

[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, 

Yi) (i=l-K) in the inside of the K image. Xc=sigma Xi/K Yc=sigma Yi/K .... (4) 

An average coordinate (Xe, Y c) is calculated by the formula to say. Here, sigma is total 

from i= 1 to K. 

[0042] Distribution Va of the coordinate location of the pixel which exists in the division 

hue field a Va=sigma(X.c-Xi) (2+(Yc·Yi) 2)/K .... (5) 

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

[0043] The difference ofthis 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'(o) 

=HITH (o) xRH (o) xCD (o) ... : (6) 

Representation color candidate characteristic RP' which introduced the absolute value D of 

the difference 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 ofO< C<l.O, 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 objects 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 performed 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-mentioned 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 description 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 

1, and drawing 8 is a flow chart which shows actuation of the color correction equipment 
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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 p~ogram of the control memory which each part of color 

correction equipment 1 does not illustrate, and the processing actuation shown in drawing 

~ 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 I 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]. The condition that flesh color is chosen is expressed 

with drawing 5 . 

[0054] With the repre.sentation 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 1s 

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 SI). 

[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 Band 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 I when the color 

correction approach indicated by JP,10-198795,A is used/ Input RGB] (R•, G', and B -- ') 

=(R, G, B) +hxx (al, a2, a3) 

.... (7) 

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· I Hue·hl I )/m] xslxvl .... (8) [ hx=] 

It is expressed with the formula to say. Here, pos (x) is pos(x) =x at the· time of pos(x) =O 

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, sl, and vl are the HSV values (hl, sl, vl) of the RGB value of the above-mentioned 

arbitration. 

[0062] The representation color extracted with the representation color extract means 13 

turns into a main color of color correction, and the color correction parameter (P2, Q2, R2, 

S2) determined with the color correction parameter decision means 15 serves as the 

amount ofR amendments, the amount ofG amendments, the amount ofB amendments, 

and a permissible hue include angle, respectively. 

[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 I 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 lightness 

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 equipment 1 by the 1st example of this 

invention shown in d1·awing 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 information 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 and 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 repr~sentation 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 parameter 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 ofN 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 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 11 step S13). In addition, the color correction parameter storage. 

memory 14 in color correction equipment 2 shall hold· the colo~ correcti~n 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 , except having established 

the histogram creation means 18, the distributed count means 19, the object field 

distribution storage 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 coordinate 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 •• 

division ··afield·· 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 representation color extract means 13 ( drawing 13 step 821). 

[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 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 

is determined ( drawing i3 step S22). 

[0076] 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 wlµch 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 

24. 

[0078] Generally, color picture input/output equipment differs in a c~lor 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 object can be limited to some extent. 

Moreover, when the output eq.uipment 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 assignment 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 deyice 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 frequency 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 parameter 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 showing 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 with 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 storage 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 

ceriter of GUI, and it means having performed color correction processing to the object 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 I ·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 upper right of GUI will be pushed, and it will progress to the following sample image. 

The information on the r~presentation 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 ~olor 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 re:production 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 11 It is drawing showing the field which can be hue distributed 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 drawing 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 correction 

equipment by the 1st example of this invention. 

[Drawing 51 It is drawing showing an example of GUI used with the object selection means 

of drawing 4 . 

[Drawing 61 It is drawing showing the example of description of the object color 

information storage memory of dravving 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 equipment 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 IO] It is drawing showing the example of description of the extended object color 

information storage memory of drawing 9 . 

[Drawing 11] 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 121 It is the block diagram showing the configuration of the color correction 

equipment by the 3rd exaniple of this invention. 

[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. 

[Drawing 15] It is drawing showing an example of GUI used with the input/output 

equipment assignment means of drawing 14 . 

[Drawing 16] It is the block diagram showing the configuration of the color correction • 

equipment by the 5th example of this invention. 

[Drawing 171 It is drawing showing an example of GUI used with the manual color 

correction processing means of drawing 16 . 

[Description of Notations] 

l ·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 Representatipn 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 Image Storage Memory 

27 Color Correction Parameter Generation Means 
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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 US PTO 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 vary depending 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, P.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 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/075,380 03/07/2005 

25920 7590 09/24/2008 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

FIRST NAMED INVENTOR 

Toshie Imai 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

MIPFP147 8157 

EXAMINER 

TRAN,PHUOC 

ART UNIT PAPER NUMBER 

2624 

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. 

Page 3 of 3 
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 
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Notice of Allowability 

Application No. 

11/075,380 
Examiner 

Phuoc Tran 

Applicant(s) 

IMAI, TOSHIE 
Art Unit 

2624 

-- The MAILING DA TE 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. D This communication is responsive to __ . 

2. [8J The allowed claim(s) is/are 1-33. 

3. [8J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) 18] All b) D Some* c) D None of the: 

1. 18] Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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 not received: __ . 

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 result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D 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. 18] Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 18] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 7/8/05 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. 18] Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

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 

Art Unit: 2624 

Page2 

1. The following is an examiner's statement ofreasons 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 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". 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 

Art Unit: 2624 

Page 3 

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 

* 
Document Number 

Country Code-Number-Kind Code 
Date 

MM-YYYY Name Classification 

* 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-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference 1s 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 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20080915 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 11075380 IMAI, TOSHIE 

Examiner Art Unit 

Phuoc Tran 2624 

SEARCHED 

Class I Subclass I Date I Examiner 
382 I 162, 164, 165, 167, 168,170,274,286,291 I 9/11/08 I PT 

SEARCH NOTES 

Search Notes I Date I Examiner 
Interference Search History Printout I 9/15/08 I PT 

INTERFERENCE SEARCH 

Class Subclass Date Examiner 
PGPUB Text 9/15/08 PT 
Search 

U.S. Patent and Trademark Office Part of Paper No.: 20080915 
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Issue Classification 

ORIGINAL 

CLASS 

382 162 

Application/Control No. 

11075380 

Examiner 

Phuoc Tran 

SUBCLASS 

G 

CROSS REFERENCE(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

382 164 165 291 

181 Claims renumbered in the same order as presented by applicant 

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 

11 27 

12 28 

13 29 

14 30 

15 31 

16 32 

NONE 

(Assistant Examiner) 

/Phuoc Tran/ 
Primary Examiner.Art Unit 2624 

(Primary Examiner) 

U.S. Patent and Trademark Office 

0 6 K 

□ 

Final 

Applicant(s)/Patent Under Reexamination 

IMAI, TOSHIE 

Art Unit 

2624 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

9 I 00 (2006.01.01) 

CPA □ T.D. □ R.1.47 

Original Final Original Final Original Final Original 

Total Claims Allowed: 

33 
(Date) 

9/15/08 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 3 

Part of Paper No. 20080915 
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11075380 - GAU: 2624 
1j ~~

~!'), 

\\\\. \l ~ 
Substitute for form 1449/PTO .lf/ 

~~ ~-
Aoolication Number 11/075,380 
Filing Date: March 7, 2005 

I f t. D ·&.T'Q.A.rte, First Named Inventor: Toshie Imai n orma 10n _____ re 
Statement By Applicant Art Unit: 
(Use as many sheets as necessary) Examiner Name: 

Attorney Docket Number: MIPFP147 
Sheet I 1 I of I 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 
FiQures Aooear 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

Foreian 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 
Aooear 

L JP 2001-092956 4/2001 Tsukada X 

M 
N 
0 
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 
countrv where oublished. 

R Abstract of Japanese Patent Publication No. 2001-092956, 
Pub. Date: 06 April 2001, Patent Abstracts of Japan 

s 
T 
u 
V 
w 

I Examiner Signature iPhuoc Tran/ I Date Considered 06/23/2008 

Examiner: Initial ifreference 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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Page 1 of 1 

UNIIBD STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

CLASS 

11 /075,380 03/07/2005 348 

RULE 

APPLICANTS 
Toshie Imai, Nagano-ken, JAPAN; 

** CONTINUING DATA ************************* 

** FOREIGN APPLICATIONS ************************* 
JAPAN 2004-63630 03/08/2004 
JAPAN 2004-63637 03/08/2004 
JAPAN 2004-182016 06/21/2004 
JAPAN 2005-38009 02/15/2005 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
05/04/2005 

Foreign Priority claimed llves D No STATE OR 
35 USC 119(a-d) conditions met llves D No O Metafter 

Allowance COUNTRY 
Verified and /PHUOC TRAN/ 

JAPAN Acknowledged Examiner's Signature Initials 

ADDRESS 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 
UNITED STATES 

TITLE 

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 

CONFIRMATION NO. 8157 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2624 MIPFP147 

SHEETS TOTAL INDEPENDENT 
DRAWINGS CLAIMS CLAIMS 

18 33 10 

Determination of main object on image and improvement of image quality according to main object 

0 All Fees 

□ 1.16 Fees (Filing) 

FILING FEE FEES: Authority has been given in Paper 
□ 1.17 Fees (Processing Ext. of time) 

RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

3310 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07). 
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PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

ToshieIMAI 

Application No. 11/075,380 

Filed: March 7, 2005 

) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 2624 

Examiner: P. Tran 

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

Atty. Docket No. MIPFP147 

Date: December 23, 2008 

Confirmation No. 8157 

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~ -~~&,.,-r,:c;.(h;:.,_-....-
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 Land 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). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6902 
Customer Number 25920 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

Peter B. Martine 
Reg. No. 32,043 
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Examiner 
Initial 

Examiner 
Initial 

Examiner 
Initial 

Form 1449/PTO A lication Number 11/075,380 
Filing Date: March 7, 2005 

Information Disclosure 
Statement By Applicant 

First Named Inventor: 

Art Unit: 

Toshia IMAI 

2624 
(Use as many sheets as necessary) Examiner Name: PhuocTran 

Attome Docket Number: MIPFP147 
1 of 

U.S. Patent Documents 
Cite Document No. Publication Name of Patentee or Pages, Columns, 
No. Date Applicant of Cited Document Lines, where Relevant 

Passages or Relevant 
Figures Aooear 

A 6,989,914 1/2006 lwaki 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

Foreign Patent Documents 
Cite Foreign Patent Publication Name of Patentee or Pages, Columns, Translation 
No. Document No. Date Applicant of Cited Lines, where 

Document Relevant Passages 
or Relevant YES NO 
Figures Aooear 

L JP 2000-270222 9/2000 Detachi X 

M JP 2001-218047 8/2001 lwaki X 

N 
0 
p 
Q 

Non Patent Literature Documents 
Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

No. magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or 
countrv where published. 

A 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: 1 0 August 2001, Patent Abstracts of Japan 

T 
u 
V 
w 

I Examiner Signature I 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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DEC 2910~ 

~ ~~ 
~ ~Off/ti!:.~ 

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 

Date: December 23, 2008 

Confirmation No. 8157 

) 
Filed: March 7, 2005 ) 

) 
For: DETERMINATION OF MAIN OBJECT ON ) 

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 December 23 
2008. 

Signed: ~s-rh 
DianeSchwanbeck ..__ 

REQUEST FOR CONTINUED EXAMINATION {RCE) 

Commissioner 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. § l.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). 

12/30/2008 H\IUOH61 00000028 11075380 

01 FC:1801 810.00 OP 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6902 
Customer No. 259205 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

~~ 
Peter B. Martine 
Registration No. 32,043 
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UNITED STA IBS p A IBNT 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 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

EXAMINER 

TRAN,PHUOC 

ART UNIT PAPER NUMBER 

2624 

DATE MAILED: 01/27/2009 

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 
OBJECT 

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. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

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 TOW ARD 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 TOT AL 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 TOT AL 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. 

IL 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 (if required). If you are charging the fee(s) to your deposit account, section "4b" 
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Notice of Allowability 
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Examiner 

Phuoc Tran 

Applicant(s) 
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Art Unit 

2624 

-- The MAILING DA TE 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. D This communication is responsive to __ . 

2. [8J The allowed claim(s) is/are 1-33. 

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

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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 not received: __ . 

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 result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D 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. 
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1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 
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Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. ~ Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 
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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 3 7 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 are 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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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 areas 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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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 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; 

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 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; 

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. 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; 

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. 

Page 151 of 241



Application/Control Number: 11/075,380 

Art Unit: 2624 

Page 9 

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 

Page 152 of 241



Examiner 
Initial 

. 

Examiner 
Initial 

Examiner 
Initial 

or Form 1449/PTO A lication Number 11/075,380 
Filing Date: March 7, 2005 

Information Disclosure 
Statement By Applicant 

First Named Inventor: 

Art Unit: 
Toshie Imai 

2624 
(Use as many sheets as necessary) Examiner Name: P. Tran 

Attorne Docket Number: MIPFP147 
of 

U.S. Patent Documents 
Cite Document No. Publication Name of Patentee or Pages, Columns, 
No. Date Applicant of Cited Document Lines, where Relevant 

Passages or Relevant 
Figures Aooear 

A 6,975,437 12/2005 Takemoto 
B 7,016,077 3/2006 Semba et al. 
C 
D 
E 
F 
G 
H 
I 
J 
K 

Foreign Patent Documents 
Cite Foreign Patent Publication Name of Patentee Pages, Columns, Translation 
No. Document No. Date or Applicant of Lines, where 

Cited Document Relevant Passages 
or Relevant Figures YES NO 
Aooear 

L JP 2000-278524 10/2000 Takano et al. X 

M JP 2001-358961 12/2001 Senba et al. X 

N JP 2002-016818 1/2002 Takemoto X 

0 
p 
Q 

Non Patent Literature Documents 
Cite Include name of author (in CAPITAL LETTERS}, title of the article (when appropriate), title of the item (book, 

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. 2000-278524, 
Pub. Date: 06 October 2000, Patent Abstracts of Japan 

s Abstract of Japanese Patent Publication No. 2001-358961 , 
Pub. Date: 26 December 2001, Patent Abstracts of Japan 

T Abstract of Japanese Patent Publication No. 2002-016818, 
Pub. Date: 18 January 2002, Patent Abstracts of Japan 

u 
V 

w 

I Examiner Signature I Date Considered 

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

Page 153 of 241



_,I 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

) 
) Group Art Unit: 2624 

Toshie IMAI ) 
) Examiner: P. Tran 

Application No. 11/075,380 ) 
) 

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

Date: April 20, 2009 

Confirmation No. 8157 

) 
For: DETERMINATION OF MAIN OBJECT ON ) 

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 April 20 2009. 

Signed:~~ 
Diane Schwanbeck 

INFORMATION DISCLOSURE STATEMENT 
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Application/Control Number: 11/075,380 
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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 3 7 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 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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PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

fu 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 ) Date: August 25, 2009 
ON IMAGE AND IMPROVEMENT ) 
OF IMAGE QUALITY ACCORDING ) Confirmation No. 8157 
TO MAIN OBJECT ) 

PETITION UNDER 37 CFR 1.313(c) 

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 
fuformation 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). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
(408) 749-6900 
Customer No. 25920 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

/David Lee/ 

David Lee, Esq. 
Reg. No. 60,474 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: ) Attorney Docket No. MIPFP147 
) 

Toshi IMAI ) 
) 

Application No. 11/075,380 ) 
) 

Filed: March 7, 2005 ) 
) 

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

Examiner: P. Tran 

Group Art Unit: 2624 

Date: August 25, 2009 

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). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: ( 408) 7 49-6900 
Customer No. 259205 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

/David Lee/ 

David Lee, Esq. 
Registration No. 60,474 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: ) 
) 

Toshie IMAI ) 
) 

Application No. 11/075,380 ) 
) 

Filed: March 7, 2005 ) 
) 

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

Group Art Unit: 2624 

Examiner: P. Tran 

Atty. Docket No. MIPFP147 

Date: August 25, 2009 

Confirmation No. 8157 

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 L-O, 
respectively. In addition, Reference A is believed to be an English-language equivalent of Reference 
N; Reference Bis believed to be an English-language equivalent of Reference 0; Reference C is 
believed to be an English-language equivalent of Reference M; and Reference Dis 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). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6900 
Customer Number 25920 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, LLP 

/David Lee/ 

David Lee, Esq. 
Reg. No. 60,474 
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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, 
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(72)1nventor: TSUKADA MASATO 

(54) DEVICE AND METHOD FOR AUTOMATICALLY CORRECTING COLOR AND 

RECORDING MEDIUM STORED WITH CONTROL PROGRAM THEREFOR 

( 5 ?)Abstract: 

PROBLEM TO BE SOLVED: To automatically apply 

a satisfactory color correction to an important object 

(such as skin color, blue sky or green of plants, for 

example,) inside natural images photographed in 

various illumination environments. 

SOLUTION: A representative color extracting means 

13 extracts a representative color by reading the 

JU.alll ,, 
·-·· ·.,-..,_,___, ____ .,,.,_ .... ___ . 
! .. ._. 

distributable area of the hue of an object selected by • H 1.;; 

an object selecting means 11 and distribution I ~.-1

~ 

frequency in a divided hue area out of an object color r ---·- _ _-----·-··· ___ -· 
information memory 12. A color correction parameter L._. .... 

determining means 15 determines a color correction 

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 

image. 

7 
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WITH COLOR CORRECTION CONTROL PROGRAM RECORDED THEREON 

( 57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 

and device for color correction and a recording 

medium, where a color correction control program is 

recorded which are capable of proper color 

correction. 

SOLUTION: An extent of color correction is attained, 

in which the difference between optimum values (Rt, 

Gt, and Bt) preliminarily determined for pixels of 

prescribed storage colors and average values for 

prescribed storage colors, which are obtained by the 

aggregate result of a histogram, can be resolved 

(steps 40 to 50). This extent of color correction is 

corrected on the basis of a prescribed element color 

components of each pixel, and color image data is 
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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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( 57)Abstract: '4 
PROBLEM TO BE SOLVED: To provide a method 1§1 -;K 

;.; i c:; 

and device for correcting colors of digital photograph ~ w 
t! ts 

image including pattern areas or image patterns, iii a 

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, "fl 

I 
colors existing in the detected pattern area or image ffll: 

Q 

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 ~ 'fl 
191: I measured existing color is replaced by the "x 
1111 Ill 

replacement color, and the colors in the image I G 
fl 

pattern or image area are corrected. 
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l!!n mv, ,:;- :;,, t:: tlf1J '? ±i '( 0 ht..: ~ft aO)lii$-5J"160Jeft 
t 0)-f,xiJ,f½~ !.:: ~ ,{) J:: -3 ~:¼:ffiYl!:fll ~;1<YJ b mdlHtJf 
tti t::ti7 ;v:::t 1J ;;(Lt=-~~ •t~5taJJ-9 6" 
( 0 0 8 8] Jf:ffiTtJ: 3 x 3 ffJIJO):t,ffij]jjt71"-~*TMJE 

ft0)1,7..x-5' (t.::.t :ttL fftI¥rL gf, bf) t:.J:: 1H# 
fJ}f1tt t:>:tlo ◊ ffifiH:9-1/ t ,f O)-e.miJ•f9!/.H t,:h-1$ 
t , ~ffl c itt.:::. t° :7 -t: !l- r' , . g' i , b. i iJ,, t,tJ;6,t 6 ie 
ffi"tsA;_ z:fti@t:~JJli"" 6 J: '3 ,::_ f9!/.H:BJ:tffILi'l'.liif.{?.~ 
fi-:,t,.: liru fjr, ?7 - > i O) A 1J e fiir i .. gi .. bi ti> t:, C.:. h t;, 0) 
1,7 ~ -.Y ~i~5ET ~" 
[ 0 0 8 9] ,_:,.: t·~ 1 -3 I ii.J O)™&t:1:, Lab-e.~r~ 

O)a-be'f-11U~ffi1, 1tJE~ Lt '6 J:: v •◊ Labe~Fu"JO).fDt-5J"­
W.*, a*, b* (l;RJ4~!W) c lt*i""C:ct>-C'~-b",.: 
h00)JJX:71'--t:l:CIELab~i:i,*~;:mJjJ;T6 bO)'Z:'16-b o K. T 

oepfer:BJ::tlR. C:ookinghamt::J: 61(.,fm"'Fffl~~Jt :-ic 
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11'teilHs'1JJi:':!ittJ ( "The Quantitative Aspects ofCo 

lor Rendering for Memory Colors", in 1ST PICS2000 
Conference, p. 94~98, 2000, MSH::t:L LalYE.~f'Jlb> 
~c'i'2e, te-? -c @'.tti~!" ~Ji:'1i--t 0 Cl)t::5m L -c 1- 1 0 c:: t 
ti~ctJG~tL·ct. i0 0 

[0092] 

[ 0 0 9 3 J ,:i\ ( 3 ) , ( 4 ) t::;B 1, Y'(, fa, f b {j: M!ffl 

"'t 0 RGB ( t.: t i.. !;:L sRGB i t..:&;J:Adobe RGB) -E.~f'JH::H 
It 0a, bmi~it~i• 0 t.,:irbO)lmiH:~T ◊ 
( 0 0 9 4] a' i, b' i tic:l'tet7')1.,-, T~bt:=:,:i\ 
( 2) L:J: l'J5E~~h0ff$-½·::ffi~ffl1,,'"[, ~ff$!-&, 

*c.:rc; s -r: !tlt-t 0 c:: t t;r.·r:- ~ 0 Q il1il,;, Cl)ff.?¥O)fi t L 
1:1~ t;, h.f> ~ff$tL ~"( CT>imf{j1, ;9- / ~*-~-,t- .f,,:: 

t iP'C: ~ 0 o 

[0095] 

U&2 l 
N 

p(D10)= I]p(a';.b',lmJ •··(5) 
i=l 

{ 0 0 9 6] ~ff$p(D I O)Lt~-coJjjijjft1,;>1->"0) 

~it!!~ ttt..:e<ilit"fiffifMi1,>1->c::-ctt--'C'·ht1J 0 3'"[ t:.tt 
t..:fcffle ~~-t1ii$!--:@:-t,t;;a1i::~-t C 1,7 ,;<-;9n1;:1:;_ 
1J"r--->', -t~i?t-:>, Jootfv,>1->, imfttH:Y'-/O)e 
1ilI, ::BJ lfimf fm1'{ :Y'->t::11t1J 1J 3"( tA1f.:tlt~e!-~ 
T" 1tE-? -r:: ~ff?¥P (D I e) ti~;, 7 ;,< - 5' e o:i~# 
T~::H It 0A1J7"·-;9oo:i~f'Ht~ ~1ruff$~ ~-t" 
[ 0 0 9 7 ] BayesCTJ:i\ tz. J: htL 5Rf.1+J-~ ~f&fii.$ij: 

<X:rttz. J: I'.) f~t:,ft0 o 

p(e JD) oc p(DI 0) ·p(B) • • • (6) 

[ 0 0 9 8 l ~fifii.$p(B I D) tL J..jJ-'f-:9D7>5R(4 
Tt::Blt-5~~,7;,<-;900)-liil'¥~~"'to -::.i.t •). ~ 
~1 '\7 _;,( ->' e t;,IE L 1,, •~t~~£M !-~-r ~h-~;;f-;-t 0 

,:= o:it..: ct), p ( e I D) LLH:l!o:i r -fjJJt J '7) REV:: >:;;, 

.f> ◊ C:: Cl)~f&:iiil¥t::£-.:5 ~ • 1:: , efiflIE ~ B:J@:ft-t 0 C:: t 
t;r.-r:_•·~ o o &5mfi::ti:t\ ( 6) O)B;j;:{iJ!!-*irb6 C:: t -r:_--~ 
fit·~ .if," llcffie-1::7"-'lv:B J: u1¥1ru=c-r ,1,,-JJ{~~iitfr.r 
7-.ittliDct·Jf>6ffrfr, C::O)ff*U8:t!(t·,6 1). ,fO)B;j;:{g 
t:i~ilil~T$t;::J: 1Hb£¥i'i~t::"51<irb.f>,:: t -/J11:"'E- ;,so ;ql'jr, 
~ t'·$tt~l:-~ff1rmt:<t::J:fP.. i ;,s &~fl::11$ c ~f@Jr~H:.:) 
t·Jf> 1) . ~~@r~t:::Hi, i"( ~<:XJ: 1) fl~ -i ( *Wll"'Ctt J: 1J 
~t,) ,r;1J:.As.c :¥$1/J L 1:: &JJ,ffi ( *fJlJt·U&:k{i!i) ~3-Kirb 
.f> 11$t··J> 6, 
[ O O 9 9 l fifilft7"·-5'0)-efi1iIEt:!ffl--t0J:.ic~lrufflffl 

p ( e) t 1:L - ·mJ1{J,tffffl, ~ t..:li@i(tt::f1<1+ L t..:,tWfflt· 
«;-;,"( b J:t,i◊ r-ma{JJ ~lJrJtR'ffl(J)fjlj~.l;lT,::;;f-;-tc 
[01001ffl•7□t7-.~M!ffl-t0BWo:i7-.~?~~ 

( n o ) ) o 2 - 2 7 9 4 1 6 < P 2 o o 2 - 5/lr'llffl 

[ 0 0 9 0] So1tffiT8 ( Bti-c0)~~~£.1)!CTJH7 ;,< 
-7''/t~-t) ~ffl~1"(, f®fj11;>1- ✓"iO)a, bfilI~<XA 
t=J: •) ITT~T 0 C:: t f}--r:--~ o c 

(009]) 

.tt..::lJ:e(l)1~ftL t.:. t x..t:f, -r -1 :,::9 fv/-1 ;,< 7CT>7,~? 

~} v ~ t.:. tt e o.>¾m H J: u· 7". 1 s,.,. ;9 1vimf fj 7"·- >' !-f~t ~ 
t,.:ii)t::J-EJ!t·:J· ,5:t~f!:'.O);jl~O) 7 1 Jkb.~ c'O)fitffit·Ji) 

0 , t.:. t x.. tf, ::y 1 ~, >' ,v t1 ;,< 7 tte:~)Jn=:t#~ti.\J~* 
~ak.Jfi! t) ~ lf-t 0 t{h15"-JJ,Ji) 6 ., 
( O 1 O 1 l ffl1'fP"□ t7-.4::(1!ffl-t oB•1.;:&,~~tmIE 

Cl)l¥Jl'.t:rm-t .f>fffffl--r:•,£1:> li O t.:. t x..tL ft!!:7)7~ 1;,: >' Jv 
:1; ;,< 7 t 1:1:: .r.::... -r:: -e-nffiE O),f':,~tt-JJ, ;@Ji, , t i, , -? t::.. J: -3 <J'.'ffi 
ffl-r:.·· J+, 0 0 

[ 0 l O 2 l J.3tOJ r -fl');a!:J J ~lruffffflO)afpt::, -co:i 
fllio:itflliL t,.: c .. t tL r @i fj t: {r,;tf Lt.:. J $ trrJtnffi ~ ffl 

1, )0 c:: t t llftm-r:-,no " c:: er> r- Joo l~t= ft<rf Lt.:. J $ntr1ff 
ffiO)JjlJ~ PJTt;::~<t" 
[ o 1 o 3 l IBlifl!·r-5'o:iatmIE!-t'r:3 n11t:1lG:h0, 

@i{~"r---71ll1t!i\t;::&•~1-i JL.-:t lJ 7-:'ko:i;fqmBJ:-U/.t 
t:tl:J:,g{:lffl-t 0'1ffffi-r:.··;t; 0. t..: ti.. tL El I/JetifiIE7 
Jl.,:::i i) :;(I.,£ t::C±eO)-'f:ij',,¥NiCTJ7 Jv:::i'l) ;:(L t:£-::S1,, 1"( 

9l!lfil !- t'r :3 ::1:\%1:;t::t± . C:: ht;, OJ i 1v:::i lJ ;.:(L O)ffl lrHil& 
:m--r:·;t; f)_ $ll1J11ffflt::ffi 3"9 ~). C::ht:.0)7 Jl.,::l 1) ;:(L, 

Cl)ff/Jj:b,J&:m--r:·if> 6t~-frt::tL p w) ~ i:RJi:'-t-o, *n 
BJH::J: 0 E.fifl::iEO)l¥!$'.Cl)J:.~~1!£JET 0 C:: c b>T·~ .f, ◊ 
[ O 1 O 4 J @ifjf--5'ir•G11£JtLt..:ftJJ1Jtl9·1ffffl1::··;.~ 
0" t..::t,ttC IBliffl~1J{JJfJL J+,61~'iE0)1Ji'.t::~i•0@ 
fto)~o)Jti.. t::t:L J"JrJto:i*~a~f-liPJ ii>.1) o t..:i'i), ,::0) 
fl 1) ~ m·~ ·: -r: r>< e) ~ t.k):b ;,s c:: t fJ,--r:·~ ;,s O t:::.. c x. t:f, 
:7 #'Ht o:i jjijj fj, }..!t~ @i {:fL 7J:' c t::1,J{751J L. T t J: It 1 • 

co 1 o 5 J a-mIEcr)~1ru•!fffflii~t=ff*iHtir( e > t 
L 1:: ~ ~ fL i t..::3:t; ( 6 ) (;: J: o mJtt::ffl Vi 0 C:: t fie' 

~6" 
[ 0 1 0 6 l *nllJiv>etmlE:1Ji.t-Lltff i L < U, :f; 7-

·7 .:t, ;;:,>< / t-- J;i:t; , i t::: tL tff- £ L < ti/-; '7 - -< i, s.:-;,< 

/ ~=t-~~v!iLzJ.:*nsJJo)etmIE~•t fffffl ~il..0, 1:_ 
:iZbO), ~~o:i:&J@:11:::W.P'llHiJ]Uf!J c L Z, JllltHfnl =E:7''!1.-· ~ 
m~ ,t..::&5m1i::c'it>o" ✓).t rJ, e~ffirU:~5!! <~~) 

-@.1®:ti, rm~!'r:J~lc'i'2eo->-=t"r-'!v, -t~bt:>•~'@.t::t,J 
J;D"'t 6-@.it1f:iC1)e(&L i::f!dmt=-~-t .f> .t 1:"$.:J!!~h 

[ o 1 o 7 J £*Fir.;~ft,~Cl)ff!Eh -Z:t;L c:: 0)--:&tif~* 
·ft~ht..:e~.r'a'l (t..:t i..tC L-a•b•e~f'~O)a*b*f!IO) 

t;:j:3\, ,tfihho' L ii· LICC7°□ 7 J -1 A-~ c'(J)ref.W 
O):fJ 7--7 ;t,;,; ;,< :::,· f, 7°□ 711 ,i,~1f-t o.rJfJtO)tfttJ 
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.cf fl ( t.::.. t i.. l:f. ~ .::. "? ;r.·) t:: ,t ClJ ]!!lf (*iJtf~ t·m :J ho 
t \ \ 5 1fi!IffliJtiaWc·&'> o :IJr&rt::tJ:. if£ L < tl;: ClJ1riffi 
7'.l&.i~ft~t.ii::m t.- \ 0ho, 
[OlO8]C.C.t.fJ7-7□7Y1~tli.ill1J* 

~~A1J~hoA1Jf-?ClJ-effitill1J*~(ill1JB 
a,~J::0m11~h0-eat~R~~~otC1Jt&'>0. 
t.::.. t i..tf, ill1J*f1t::X1J~ht.::..]!!lfff!3/-Yfi-e{1t1~RG 
BffitLZ*L.ill1J.cf~C1Jill1J~~~J::0~2'h0C:: 
iV::.ClJ-e(ifij'J>Labfii[-C·it>-b~t::t,;L C:: ClJfJ "'7-7"□ 7 
-r 1 ;1,i±A1JRGBfii[t-=f~~;h-b illhLabf&:t ClJ:t-J'M5R{* 
~::00-t" o ·!i:flH:ifT 6 ◊ S:ClJLab(ii[t;;i:t.::.. t i..tf. ill1J.cf 
¥9:t'«.> o 7· 0 /? (J)E:f]ffl11lli1J ~Jc'.:f'.!'l{H: )ttff L talllJi:'.2' 
.h. ,b La b{t1n:: ffi §To ◊ C. O)J00@1!:'.. ClJ Y. --r ·:., 7" t:: J: !') ill 
11*~i;•Gill1J ~ .h.6 ~c.ffi-e ( !:f]/rtilJtfjjJJ::.Cl)ic.·tl-e) ClJ 
1Ifmt,~1!:'..2:'h6" 
[ 0 1 0 9 l ~6 (a) ~;±::zjs;je;ElJH::J: o~:$:8.\J~tt~1t 

A·-7"~JFTl:0t· «-> o ◊ :it.c~sJJC1Je11UE t:::t::n ·,t 3/-Y 
r. g_ bi±A)J 2' hot. EtlffiE~ftm:: J: IJ tmIE2' .h.E", 
Mr'. g' . b' (@fif~t:,ho ◊ c::tu?ClJ-@.fi![r·tn.s=ra'J~f~ 
L. L • a* b* effiti>f~tAto. affie:£.t.::..tl:f!~ClJa* b* fi 
t:OO-t"ot\lfffi~~-t'icffie-·F'?;1,, <-eit::m) iP0. [;RJ6 
(a) t::jj:;T J.: 5 t::. -e~ra'l~ffifit::1i0ht..:a*b*ffiiJ' 

f.i~O)a* b* {@: t -fzT o fp c· 0 :IJ,iJ>liiJZ 2:' tL o ◊ -e tmIE 
~ffiTtiC. Cl)-~:lf•ft~t::~-5 ~ t·~2-:t1..0. C.iHi 
t..: c x.tr, 1:071}-jj:;T:fi~1t1v-7'o)J:: 0 i:::ocm L tfr 
;bht t, J:: \ :. 
[ O 1 1 O l -etmIE~ffiT ;ts J:: tl-e~Fa'J~fflLJ:. etrlfiE 

~ffiT :t:; J: tl@._@Faf:~ffiClJ jmj~iP ?;, ffx. o ~ffiT ' t::: J:: rJ ~ 
T Z: c ;t,t·~ o. -f Lt, li:i@f!~.lt,--7"i:::t:-H l"'( ( ~fit;; 
8-\J~) ~ffiT' fffii@ft:2-fl.-5 o 

[ O 1 1 1 ] [:RI 6 ( b ) ii Jlitl1f [P]-c"J'A-1U: J:: ,ti:fij@Ht 
~ *T, [:RI 6 < a ) ClJ~4:f'l{J~§~1tJJJ!.ffflt:retmC1J tfi1J 
-=f:.~ClJh"?-7*1/X/~~mmL~tClJt&'>~. ;:z: 
t··,±~fttl{J~~ffiT' t±. -e~ra"l~ffi-cU ;j:-< . fJ 3 - -.;; 
t,;.--' X 1/ ~~ffit''&'> ,ti o b 1>J-'__,I,._,, j}IJCl)~~f7lj(::;ts ~ \ 
t. ~wat~~ffiT • tit1 "?- --1 ::t-v-x ✓ ~ ~ffi t . @._@ 
ra9~ffiC1Jlmi~iJ,.; nx.--:> t t J:: \ "◊ 2' Gt:::, -etm1E~fl 
t , h 3 - 7 ;;t.:) X 1/ ~ ~ffi ;it.::.. ti-@._@fffl~W! t Cl) Jl[RJT, 

~ ~ i.. t t J:: t.- 1. t.::.. t i.. tL e.@Fai~f~ ;t t..: t ± fJ 7 - -7 

.t,v-x 1/ ~~ffi~, etmIE~ffiClJftH:t=r--:> t t J: \ 1 ◊ 

[ 0 l l 2 J h "'7-7 :ir-1/ X / ~~ffl!;;L tl:JjJ-=f:.~iPi? 
C1J-=f~ill1J1!f!~1f ot~l1)t:. r' g' b' ef,U::fJ 3-7n7 
-r 1 1v ~ jmffli- -5 tiHtt::ffl §To . t.::.. t i.. tL ill 11-¥~ 
·fi7" 1J ✓ ->"c'&'> o :U.biri:t±, tJ '7-7 :.t, v-x ✓ ~~mi:: 
J:: •J 7° iJ >? t::: J.: tJ 7° 1J > t, H: lli :tJ 2' .h 6 !::: -=tm 2' .h. 
6~~~effi#ffl?;,.h.-5.-tLt[;RJ6 (a)ClJJ::3~, 
~ffi c :ht::.. @.{iff t #c.itl1§.-c 3/ Jv:IP t., ff G h-5 -e{&: ( r_1m 
ff1a*b* ) t C1J1fflC1J-~itffffl~:.scho. 
[O113]fJ"?-7*1/X1/~~W!~~Lt. t~U 

-cClJfthtJt:. eClJ.~i..~ffi~l:06 (a) ~:l:J.::t± ( b) 

rn 1) ) o 2 - 2 7 9 4 1 6 ( P 2 o o 2 -~~ 

t::JFTB~1t1v-7°t::.flL7;.Q,ts;: c. t 'iiJF1t't··&') ~" c. C1J 
t~1:r/,;:tf. ~f*B.\J;j:-~ffiT' It... e tmlE~flT ClJh~ b 
-,r ... Y~< ti eC1JJli..~ffiiP~~ ~ Gi::"x.~ = u=~-
0" -eC1JJli..~W!a-eo)Jli.. -E"J''lv~~-t. [:RI 6 < b ) 
C::;tsPt-@..:TJ 5i!_i_ ~ffii;•f} =J- -7 ;r,1/ ;< / ~ ~ffl~cti~ 
mx.-6~·&rt:t;L r_1u~e <~*a1-1.ii}Mft> :ttc::t±~J=Cl) 
-e ( ~*ar,;a~1t c n "7---:t t-v- _x 1/ 1, -cf ,r,..) C1Jft;b 
r)t::. MCPCC?: J: rJ m1t:eii:fijmft: ~ .h. o o 

[ 0 1 1 4] [;RJ6 ( b) ClJfJ"':i-7:f,1/X / ~.I.✓':Y/ 

~~lark Fairchi ld.:TJ=it~ : eClJJli.. -E·r)l- c. C1ECAM97 

s_c t:~2~2-h t ~ LbCIECAM97s ("Color Appearance Mo 

delingand CIECAM97s". Tutorial Notes (CIC99), 199 

9, 1\rrnin Kndig) ~ t:-.:T)E,Cl)Jlj- -E"J')V(·a~tii.. o C:: 
t--c•·g,,<7JJli..~~~~JH::;j,flh)6tfC:: b'}t··~ o o -eClJ 
JU_ -c"J')t. ~~TeClJJlJ_:'.3'tffiLL -etlii1Et::J.:-) t tH1J 
~tloe{ii[~ ... ,A.Fc~iFe~W~T-b~.:T)!IIHfll't:J~fzt.t:-tff 

£ L < ~i*:bit~" 
r o 1 1 5 l t.::.. t Ltf... ea~. !lf!._3fHt1;.j:-~RJJ(7)fl~ 
(t..:t i..kL A:;;H.::t±D 6 5) -'?, '¥]!!71t.,J'\LC1J'Wiit 
a~ EC1J. ]!!lfLt~ Jl-b ~(1>dt:1.Wrt1;.j:-'Wiitet::M5 r.::, tl!ro1:t 
L -c i J.: i,, £ t.::... 1:nJill1JtJi!JtC1Jfl1It=M5 t --c efii[~l!ru~ 
L--c f> J: \, , " t::. t :U:.L JciR Cl)~ ~;j:- c .:T)_ijtf4:-<1>m1u 
-@P>m~t=~W~lfx.. ot~*iJ{Ji)-5 ◊ 2- Gi:, ~sJ!.:T>~ 
It ( a}!-5 c ) iJ1Ars'lC1J-eJi~:ir:1:1T ◊ t~1:ri> if> IJ, t::. t 
;:U:f. ]!!lfif! ~ Jlo t ~ O)!lf!,~tr.\JW'.iSJ3,jAff1'.t::-etr6lE ~i@Jb 
~-tt--c t J:: \, \" 
[ 0 1 1 6] :if.c~SJJt:J:: oetmIEt.±. Aru'J;o>,tO)@i{MiJ'\ 
?-> t::Jl i.. ~ t -f,jlJT ◊ ~i:)~'E ~ ;_m~::rrT -5 )!!jj-(*J \ y 
->~:J.-~< t i----->~tfiToZ:tc·~rJl~.h.o◊ 
[ 0 l 1 7 ) [:RI 7 tL :if.cJEl:lJJC'J---:)0){.l{!Jlffit:f,i:-) too1E 

~1T 3 ¥~@itf~fffi~~- £t..:tl::if.c~SJH;:fiE--;, ti/J(t-9 
o-etmIEB~ClJf-lti@~ffl!Elili}B·\Jt:~~t" §'tfg;-=f.~ 1 O O ~.± 
]!!lf/t3/-Y ~5t-fiL. ~tR*H2 o or'-bl£o,, ~fi-¥ 
f§!:1 O O&::L t..:.J::;Uf. -cfJ.,.£t::.i.±i-·, ~?-:?t"m 
-::,"((,J:\,)0 ~tR-'f.rl:2 0 Otl:t..:c .d.f, :J,--~< C li-
-:>Cl)]!!lift1,Y-1/biHRT o!Jl.l..f.iM~tlliii.. t \, ,t b J:: 
< ... ]!!jf{f!J,?-:/~~PJ§tff13 0 or-....t:i!oo lJIFJ 
§t .cff.!;l 3 0 0 Ll;/4 -E 1) i t..:t.±~cffi*fi~ c.' O)~;fB*fl 
4 o ot:7:7-tY-T~,◊ {!t:*fr.cffi4 O Ott~:::Rt::JSt.t 
xtJ;f5---r -b J=§cftlfiftv, Y- >ClJ§cffiB... t t.::t±ic1te0)-e 
5-t16~~JtJ '3t-=f.f9:3 0 O(:::f*,fr··900 
r o 1 1 s J ilJ •J '3t .=ff& 3 o o u:. :1mt11~icffie:;t t.::.. 

~.;;:e-5J"111~:t-tr.6-t'oJ=~c]!!lff~1,y-::.,•t=1'flJi) :'1:i~c o" -1= 
icimiffv,Y-/ t i110 '3t 0t1.t.::..~c.ffi-et t.::..Llicffie~" 
::ma'J!t'PJ 3z.=ff!k3 o o:o•(,i~Ji:'.¥f9:5 o o.,.."c:i!G.h. 
~ ◊ i~Ji:'.-¥f~ 5 O O kJ:, t::. c i.. kf... J::.~ClJ:fi~ 1t1t-,-7° 
~-fr L Z~ffi~i~5ET o" iti:Ji::'~:ttt.::~ffi:o'~ffi*a 5 
0 o.r'--bzi?;,tto" ~ii*~6 0 CH.±~(§-¥¥11 0 Ofp 
G]!!lff_h1f'-? ~''!l:g L, ]!!lfft"J'·-:1 ~ J=~c~lffe!t:tE") t 
~ml ttiiIEJOOf*f-Y ~1lo" tmIEi!!iffli.f-YU4-s.:n 
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ajj0)¥Jt@~W*~ft!;;t 1:::tl:·eJmlE~~i:r•t:-; mn ~ :n 
6. 
r o 1 1 9 1 *~□JJt= 3 ixftM~?tfil~WfflO)mif ta{J-=t-$ 
~ _m1,,-. 6 .:. t i urtrf-z-.:b 6 V t A 1~ :7·· 7 Lo)ffi ~mt- ,t::. 
@fj1{y-;.,·O):$!r-fflL :1':LJ:0,c 1:,ll=:@ffl1{:9-1/ J 7J7~M 

l:.:00---t b ;tt~t.il: ~ 19!ffl Lt b J:: 1,, i ◊ "3- t. .7.. 1-- f 7 L tL 

r'J .:i:.-7·1,, ·-:; H*~0)$5J'-~i'i-c.Ji!iifj1,;,-:.--·t:.:;B!t6 
-f:hG O)fil:.i!l'U:: O)f.,Jffifmir.ii ~~-to .:. O)JJ$a~;fflvJ 

tJtft,fH.'E ~ ~T t. .7- ~ :7·· 7 L ~ ~Jxffl 1, i 6 b 0)-Z' 11> •J . 

ffi :$1~@1 !f!i: ~= l 1) Af's'i O)fffi ~ mf~t=~lli T 6 .:. t iJ,-z·· g-
6 o 

( o 1 2 o l C:.O)-'f:-i*O->.:t;;tillltW'HJ:tJi!~1ikJ$'~@0):Jf:iJJ-Z' 
11>6.1:::t~~-A~J::~tDO)mtt.*t~.@ffi. 
;BJ: v· -c O)ff!WJt1 ~tl:~~ 6 0 m1.ta"J>'~Mtiml iJ O)~~ 
t:.: J: -) Z l :Jf:fti'" 6 o :31::it~O). 5~.IJL -e. . :BJ: ZY[OO {~1" 

:9-1/ i:::M-t 6{5I1H. i> ~~ ~' . :ifr~T 6 !l!ll~r,:9- >if• 
M~i!!Hfv,:9-1/t:./i¾:i~ra=t Lt::. ".J. ,i'd-};;t:31::~&:ML 
t::. ".J T 6 #h# b ct 6 " f!lii fiV , :9 - ;.,- ClJ:7HfflJ;l: . -f 0) i!'ic 
ii:, --:> £ rJ IJ ;-< 7 t:.:M-t 6-fil.~ t 1.iJPJt:.: l> J:: 6 , t::. c ~ 

kL Af's'iO)~/lRl:J:IEooiJ•GJU::. t g. t tJ:*t < ~;;t 6 ◊ 

tit-) t . .:. tu:.-:@-t '7>:Jf:ibt:.: +5J'-JjU5 L . i.P--:>M~ t ;;t 
6 lifilffV'{:9- ✓-~tf1.tl:ll:W.t:.::{f:(f !A~,b 1,, ,-if'i1.0)jjljf~re 
-Jl- ✓-tP t:> i IB:J.111-r 6::. t ·Ji--r:•~ 6@fiV ,-Jl- ✓-~m1f 
?i;;;Q"'£·~ t ;;t 6 6 

( 0 121] 2::0)J: -3;;t!l!l]fjr,y-:-<t§!tfijj$-cU:. 2 

.Bl~§'O)jmjfjH :9->~Hi ~fi j • j!ji:rl§:O)~iJJt:.:MJ;E;-t 6 
t::.(f!)tz.. -f::h-c'tliJ•@i{i(V\';9- .1/ll)~JE:O)JiffiJ(;::t,j-J,cii­

◊1'i~cT)~tfi'6'~~ )fit, ,t:::., Jjffi].,-Z-;J..O)Jiii~ ffl\, \ 6, 
-f O)f{BO):Jf:j1J(;:jj:. .:_ :h t:,O)~tfinC')-'(-:h-c':rl~;:::}j \, 1'"{ 

vctta"J-E-r,v1t~:lr-3.:. t ·eMJ;E;---t 6" 

co 1 2 2 J t:..:t ztr, --1TC1)m:±lntt1'=i;;::t::..tili:0:fft 

P(image I object) > 'A 
P(image I non - object) 

r O 1 2 7 l rLlfiJ:lt ( li:ill) :b•1'=i ill J: rJ t * ~ i. 1:t~-g-t:.: 
~ i , iml it 1 "-Jl - ;.,- iJ•f+ttT 6 c 'f1J!ffiT 6 ◊ 
( 0 1 2 8 ] 2:: 0)7tJJJt~5EL;l:BaycsO)j~JE:fflj ( MAViRJE: 

J{IJ) cjj',j~t·;f;)•L P(image ! object):f::3J::UP(image 

I non-object) O)~JJli;i''lEliYft·.Y.>il.l:f.11~.ilfilt 'd;' 6 ◊ .k'.l.~ 
i::u::. ,-1... t:, oJ-E 7''1vt:.:m i., 6 !ffl~O)fljt::: -'7 i,, 1 -z inm i:.:i.it 
B}j-g--◊ o 

[ o 129 J .-;g.3:-\t:::t:wit. OOif:fflJ{:9-1/t. ~l=:!l!ll®'J\ 
:9-1/ ~ -f-il.-f:ht,f~~ (object) ;;t.1::_ U~lo-t,tgrn3 ( no 

n-object) t ~ • -3 fflig-z··~-g-- o 

[ 0 1 3 0 ) P (image object) ;BJ:: V'P {image I non 

-object) 0)-Ej~;l,•ft-nx.li. @1-(iJ,y-;.,, it::..U-f:tl.tl. 
>'~Cl)l:ll: W,O) Jl ~ i:: ~-t 6 mgt!¥J~~iJ!4dnt·zb ;,st::.(/)~ 
U•◊ t::.'c ~if, ~~O)n1'ffh"', tfr'-/.7.. (Gaussian) 5r 
1'fj~O)fJ>. ;t'7V > (Poisson)5J'-1'fj;;tC')iJ•. -fi1.c 'l,1!,­

-E- r ?J"1'ff;;tO):tJ>ti*:r,[rt::··zb o" c.:..tL t:.i crA~ffiii*J;l];;t 

W 2 ) J O 2 - 2 7 9 4 1 6 ( P 2 0 0 2 -L 1 6 

filft, Jfl --C\ id - 1i ti lEoo 0) FJ!W. ffl t•' cf; ---> t t J:: i. ·1 ◊ .:. 

i1.G0)1ffri!.,-Z-:;zO)t,i~O);jjrllilfiiiM;_fi Lt ffi1, ,Gt-1... 
-f::tt::...,'7)*a~iJ,m·£-~ no, ArJJO)mu:.:ut::. t ~,;r. lE 
oom t ::t-:fFHlfUA~ t·cr). JiJPl'"- ..:ZO)~/±lniJ"'.=--::>ffl," 
Gtl-b" .~t~lffl t lWHi T 6 t::.(f!)i:.:tt. ::t-~D~Hinz-. 
~flfl: Lt::.AJJlifilfJI:::19!ffii'"tU;f J: 1, •◊ .-;g.lWlfi~tl:J'JrJE: 
ct)jjJPJO)iiffi(jJ'\-Jl->O.)ha-;jjrtf:\1'"-t> J: -3 ,:::fflnx.~:h--C 
\,,'"{{,J::\1i)>_ ~t?i=. ll!lfiJWO)Il!Jjijry11/!-cr'J.$Elffir-l 

O)Ji.Jr51Y>j;:~ ~ ~ff"T b lifil{i-'"-Jl-:/~~tfi-t" 6 J: j t:.: 
VctJ::1. 1 " 

[ 0 1 2 3] f!f.----;J'"{. iiffi®H-Jl-1/it::.tl:Dh'imi[;f!O),t' 
.:. t:: fi1fii L-: P -Z i ~ IB T 6 .:. t iit· ~ 6 J: j t:::, [J!lft:J 
f;jO)r'J 1 ✓ r ryiJ\J(x r):f~0 ~t 0){1Iixl:t·:m:±lnz-~ t) ~ 
L . .ilfilffl-t 6 -c L -c. iimfi\1, 7' - YO">* g- 2;q;::~b G '9' 
~tfiiJ't·~ 6 J: -3 t::.ktJiirufl0j;: ~ ~ a-tztjj_ Lt~!!! 
L. *~ ~ ~:Jf:51! Lt::.Jmiitt:::~mi~~lj lJ~ LJ®ffl-t 
~o 

r o 1 2 4 ] ~~m~i:.:mi,, i mita'JiRJE:JllJO)~*a{J;;t 
%ti f<:il-- t·· "b 6 ◊ .:. :h t? O)~LJ:\ ~ t::L fl: i, • t=~~ 6 iirufi'! 
Wf:tJ,C:,JCZ~ L t::.ffltt:i: ~19!fH L ·c ~ •~ ,~O)ht:.::B 1, ,tffi 
1!t-t"b ◊ 
[ o 1 2 5 J 1ffnI,-.Z-_:z_oJ~H:13t:::Hl t-f:h-fJ-1..=--:;; 

O)mJi·5J'-1'n-E-r'li•t<rniz.-r-b.:. t ;1;,--c·g. 0 0 .:.tLGtt. 
f}rJE'O)ff!jffjH:9->0m~r-fiP(image I object) OJ-1::3/ 

Iv_ i3llf. r11olfflifjH-j/-.:,, J fflc ll-¥Lf:h6. @j(:@i,J\' 

-j/-1/J,:,{j~O.rffi(~ift.W.cTJMi;~t.il:P(image I non-object) 

0)-1::3/Jvt·;.t> 6 ,. -f: Lt. 1t.OC1:t~5i:'.tz..J: 1) ~tfiitt~iJ"' 
ilibo 
(0126] 

[J:1{3 J 

(
A._ P(non - object)) .. ·{7) 

P(object) 

O)tL stJxO) t." ;7-1.:::Jvt:.:--:>i.. ,-z jj',jffi¥?J"m~Wf:{ffT 6 ~ t 
iJi~f!tt·(.11-; 0 fp t~ --r:-~ 1$ 0 

r o 1 3 1 l .:. . .: ··c. 11; t:.i 1~ 0 t\iJ§'.tz.;~J;e; .. 4- 6 *'.x;;t--=c 

-r A ~ ,~;JR-t b ..:. c n' ]I[ ~T ;:b 6 o t. ..:z ~ :7· 7 LJi . ;-< 

-E 1J .rz-.7..0)nft c urrjj',j~t:.:Ji1JfM511iJ"'i6 6 ti, ~~m 
i:.:J::. 1Jii'ff$z:sJ<i!l);,s. J: 0 :1 ;.,.1-,~ ~;;t~JJ\!~Jf:lt-•6 t 
ore-ct~., t: 7, f, f 7 LO-J:J'i5Et:.:t;l:.iji%€t::t%%i-r-•1l rp 
t:::.-;g.,ii;ttf!E'!.iJ"'ilif~i'" b iffllit~tt~N-i1.1f J: 1, '◊ 1%Ght::.. 
:J'iJE:C;L ffltt!'l'J,::Jffl:.Jli"C;f;') ".J. ffiP-J iJ>;;t<, ~:;f-~t•':f1; 
rJ. g,,t.::_Cramer-RaoO)r-W,~;lliVl ~-tt i.£> o 

[ 0 1 3 2 ] t .7.. l· :7' 5 LO).:E;;t:J::.Qt.;L jmj{jO)j~ffl! ~ 
*1'"t::..ct)l-::ftffit·g: 6 ~ti~fffi~:J.i{l:t~a'J:J,·;;ti, < c t:.:.b 
6 0 ..:. O)mlW.z~fi.1{-t ~ t.::.i'i)t:.:, 1!--JxO) t. _7, i-- ;t'7 L ~ 
ffit,i-t,Q .:...:-c·.-;g.1:::.7.. t--;7•'7.l,P~ (image I object) 

U:. ;(;')6rfrJE:OJtJt~-~f:'1pattern, t:.:Jit-t-bj~ffi!O)lii-¥~ 
~-9 o ;;t;t:; .. pattem1-. l;;:(.1£f,'fj~it11x.n"~ .t·o-Jf) ~ il:HR.c 
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htc::t.Jl~a{]ttnx~~T1iil¥~11cc·cb Q ◊ 7~im~=r£J'l(7)1i 
~tti::n"trJi"" Q!.IG'~;1Jrcb~ iJ', {-(7):t,llfrt::ti, ~'J Q 
m~ (7) a 11 C'>lii* ~ *-1t-fr-t 6 £,~ n • «) Q . 

co 1 3 3 J ~'J6fif&O)ittto)1iil¥~m-f-r-t-Qtc::ti:>t:: 
ti. t:LTO)ffl~5Rti:>6,i-;,~iJ,·cb6" . .:. .:. ttiiJl~{"t-11~ 

( tL 3 ) ) 0 2 - 2 7 9 4 1 6 ( P 2 0 0 2 --m 1 6 

[0134] 

[Jj:4] 

P(image !object)= f1P1c(pattemk [object) •• ·(8) 
k 

[0135] [lt5) 

P(image !non -object)"" TTPk(pattemk I non -object) • ··(9) 
k 

[ 0 l 3 6] P(image i object) .:bJ::llP(image I non 

-object) 0~:fJl~fftnx.i""-b~f::tL iifilffV'\'.Y'-:/;J:. tc::U 
ttiett.L t-3J::u'°~Fiifil~J{y'-Y;J:.tc::a'1t:tt~~'7)1, ifh 
i::-> I,\ t L ittt ( pa tlernk ) i;r>mft!f/;J t::&frn:. l t ~ "Q 
t iettl'l{Jt::{fUi::T Q" 
r o 137 l t~Jtai;J:$1~wl~J1V;o~ttt=n'~Totc::ti:>t:: 

u _ iifilft0 t·0il!lJJi::1@:tJ1tir-l=-r ,v~ft:nx. L. ;J:. ts: t·0 
11JJi::1@:·r·1tt-1: -5~·1v~f1::nx.T 6 n'~iRJi:'.T 6 £,~iJ>'if> 
6" .="?0~~0);m,frffflf1i'H::J: rJpt~~WJ£t-:tj:iifilfoiH'.Y' 
-::/ ~ -f:i1J,,,::Jyl-0tl!w.1.i,t:i~JJ1J-c-~ i J:: :3 ·c«.>htf. M: 
·;@;-1:;7'/i,~fFffx;T ,5'7)i)>!JJ£ J_.,1, l 0 ~}J~:/J{::fl:I}l7ci:"J-,;15"t:: 

tf. -l:;-'f)v~~< ft:nx; L~t, ,J:: 1JtL -fhi?J)~~~~!k 
.ll. 2:--tt·c -l:;·''f,1,~f'i=nltT-b o'):/J1f~ '=' < J:: 1.-," 

( 0 1 3 8 J ffl'.!:BJ::U',fC')(filv)OOJ{:f!1,y>->t::"?~,tti 
~rs·L ffilim:B J:: tf'J.frflH::ffii:i'.ET 6m1tl'lkYtfflO)m·&rt 
-=r·;i.,, ~ itJJti"" 6 £,~:IJ'cb 6 ◊ tJ:,:, t . c: .h.G 0iX7C""-t 
tl~!'If.J7Hffl ~-JtMi"" 6J'.?'~iJ'>cb 6" t,t~~hJ;J:. t.:t;l:1" y- -
>ffif!?X07~ffi?.(7)1l-~ttiJ'>, ~Fs'J!'l{Jt:::ffiirMt Ltc::t,t~ 
~~Ll:O)ffi~~*T J: -3 t::7~1!?. i"?J\.M-9 6,J.}~iJ'«.> 6, C: 
nt::J:: rJ, :§-t.;z t--;;,··7L.0mi?t-1tc::t-=r'!vftftlth:1J", 
J:: YJ j,'Jtv)ti~ITTffi¥!H::*q:rT 6 ◊ 
[ 0 l 3 9] ffl'.i:bJ:u"']![~~l±t<rom~7ci:".:f.iJt;o,rJi::ti 

~:m(l)*e: ~iJ{'!f;6tc::ti:>, ;z -r-1v0~~61.H10B.f-l: 
:IJ'>,,0~ t ~ o ◊ C: Cl) J:: -3 ~ it11'1U~fa'jjj J: t.Fffl]~f_x.?)jmJ 

1ft;:luJ~t:: )tijlt~ -t 6.:. t -c··.ffi5E~:h6 , fJffflJ~f&tl:J:t 
t ,ffif!?X~ r!iff L, ~ffiJ~~UtRi,, if;Ji.t!IX~ i51fT Q tc::tb, 
J:ti, 1~f'l'l'jielffl0itttiifJfJt~Jk~*T J:: --3 t:Ji:'.~~ :h, 
~I,, i~f's'jielfflO)~'tl:ti~ffiJ~~i"~T J:: '? t:Ji:'.~2:-:h 

( o 1 4 o l 5~ 1, , ~FaJ-iElffl ~ M~ t T Q ~ttU~1', ml t· 
«-> IJ , EL !ll, :o J: uq::J~ c·0Jffl0)~1, 11z¥:ff O)flJf~i":tm 
x. 6.:. c iJ•-c·~ Q o fl!;i.. 1MffHt-c·J:: tJ $1. 1{lJ.f~t L... --C 51:: 
~~nos;,11::±+0ffil0m~7ci:".:f.iJ,1P 1J ~fmj-Q c: tiJ' 
-c-~ 6 0 tc:: t X. tf' f!l'("\, i X. tf. IIK~ J:: Y) '6 IJ}I ◊ I, 1!ffi~ 
'J t'O)-=ffJ>fP IJ-C·,;t 6" 
[0141] ~t:it::, :JifoJglH::-½\.~f2:-i1.6~ttt>cboo 

t.: c x. ❖:C ,J< 'f-~tiv&t::~~ft ~ ht-:it tt i" ffl P:i'U;L 
~fflt'Jtimv::---::>1., '( b ~Ticlir U:VZ '(, 1f<-o/-'J!limi= 
Mi"" 6 *:5Ui~::IJ -/J,; J:: IJ J..:. ~ < ~ o ◊ 
r o 1 4 2 J ~t, tt-ir~1;itc::t;;tiifilffv,Y-->~~Fa'JW-:1 

t:.-½\,M-t 6 i.!'0 t P-> -z, --5tnr.g-fi-½'"~±0mi,*~~-c'!!!€ 
ttt.i-6.:bttt•t.:i'J~ •1 0 -:5J'-14,-$-.$t~±e7)~Fal!'l{J00i*U~W 
Cl)m~'J-=fiJ'>iJ, ') t ~ 6" t..:. t x. Vf.', },rs'10filf'Ct;L 
El. 4, :BJ::tlD'Jt'J>~t1-it>7"Jvt;;ti:k:~ ~>tc::ffl(iq~ 
a/;Ji1ii:Mi":ffi"" 6 .. c:h 00)fflfnJ~a{J~ffi~-l=f1v1t-t 6 
tc::tbt:.u. x~~~t=~TI:'.~htc::,~ffl7 v-L.t:.xff 6:§.. 
it{'.t-it>7JI.--O'>ffiMi"~lJlT 6£,~:b"inZ:. o 

[ 0 1 4 3] C:O)*:ijl(.;:J:: IJ:§--tf"Y7°Jv0), ,fO)f!h~-C 
(7)-tr>71vt=tti"" ofSLm:~m6 c: c i}-r::·~ QC c:0*m 
t·U, 1l--t: f JvO') L7- r- :::,·· 7 J.,.f;>'itttc ittt(ll'.MO)luJ!ey 
½\.::fflPk(patternk(x,Y). x,y I object) :BJ::U"P11 (patte 
rn,, (x,y), X, y I non-object) c ~,ti" a,t11t1:m:x, y 

ttti:tJfil ~ 'IOOJifl '7 1 / F r7 ;::· c t::&IJ.JE'.--t Q" t..:.t.:.' L, -l:;7' 
1v{l:'..o:i :1 ;z t-- ~ rH, £ t.::-:n\.Mfil;'.fro)~ffff"f'.tl{]~@'.01J\ 
~ 7ci:"~i:!it::tej;tl'J9t::tt J;E:t· ~ 6 J: -3 t:.. itttuLm:,.il!!!iif 
0fJJMf§fiit!J.'.tU~ < , J:: ~ f1l, -i tgfijt~-c~JJlT 6 c: t 
{, PJift·J; Q ' 

[ o 1 4 4] ~Feii, fflliitt:1:J:5J::U:1iM,::RurJrftLt.:1Jl1t 
~tti"ft=nx.-t btc::tbt:U, .:.:ttt,, c7m:5ij::ffiirJrft lts:11'W 
ffl~, YMi t=.ri!m-c-·£> o J:: 1 t::i"" o £~n>ct 6 C -f:-0tc:: 
G1-y, @iff~~FeL ffllim:~. t:5J:tY1iMf::fftJ~t::~rJr1t~ 
i1.t_::~:ijlt::~Wr<r60)f.;>:!ff£ Lit,◊ tft,:,'(. Wf®O)r'Jx 
-7··v •:; 1~:Stm~lr ::i 0:1J,tlft L-t·•◊ 
[0145l~M.ffl1nR~J:U:1i~""-o:J*M~~fflPJ 

~f'£01.±'7 x-fl.,. ·:; f-.j;J~ts::·vrtU~I.-•. m:Wi7- 1J 
.x.~m-y' t.· 7 2. •.'/ r 7 ,i :::r 1.J :::z-1,. t· i:::. 0 J: -3 ~~#'l ~ 
ft:nx.i"" 6.:. c: /J>t--~ 6, td: L, :::.ni::,oxn.:ffii::1:t,z 
t . '7 x - ::f v •;t t-- ~wn:·t;L ~m~i1c0111::b'-1®®0m 
:!tJJt.°:7 tA J!{t::~Jx-t 6 t::.tb, ~f~(;:J:: -J t ooi{i ~5/:;~ 
i:::N:ffi.OX:T 6.:. c: fPC- Ei -5 tc::tb. Ji:fttti.i1~ ~, ◊ 

r o 1 4 6 J ry x - 7·· v "/ 1,~mi±ooif*~::JJ~:BJ::tYHtJ 
~Jtt:.;f'::H, 1""( mitfftT 6 y7·f,.y F t=~.ox:T 6 C ~yf 
r,/ F0ielfflrAJ•ci;;t. f~~iJ"cn~c·h~miw:1t::ffii:i'.E1t L 
t l 10 o ry s.. -fv ·;1 l-- ~ft!rCt±G. Strang:;BJ::{lT. Ng 
uyen~~O) r 17 z - 7· v •;1 t-- c 7 1/v'.Y' I\/ :7 J (Wave 
let and Filter Banks, l\iellesley-Cambridge Press,19 

97H:ge.~ ~ il.6 J:: -3 (;:. 5 / 3 fJJUf:5fj'[ffl 7 1 Jl,-y' I'\/ 

;;, ~(£ffl Lt-: 3 rJ115ti,~=J: •J 1 o f@C1)-tt7··1"> r= ~t;m 
8 i::if~g J: :3 t:: itnx;T 6 , 
[ O 1 4 7 l ~l~t::t:5 ~ 1 t --~!El 1, ,~fi.fiU l ~ :7 Y- - f 
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~~ ,mJ~~*i" o FiiA'Ji 1 O)fJ~ti, !If:Ji 2 cr)f~J:tcrJffl 
:lit:O) 4 {ff~* L, rffi 2 O)f*~UJM'Ji 3 O)f*{'ZO)rJt~O) 
4H!~*i"" LHl:L ?J<~J:ffllJO)fJ.l:~7 1 lv7'7,,!1J_IIU:::!E:~ 
::tf fllJ 0) rcll ~ 7 1 1v 5' }'&:'IL -t~ .t:) i::, 1.l('f-0)~1:J':H:· 7f:T o 

[\3Jf}H:. , HL ti: :!E:~ O)~tJ& ~ 7f:T ◊ 

[ 0 148] m~~ttti:, C:O)*~t:.£·-j'~·1"(1~JE~il 
-ti. c&Sttti~~f*~O)filbr'J 1 >-" r ry ~-if >'7° '.1 Y 7' 

T 6 J.: -3 t:. JE~ ~ :h-ti o t.: c xJ:J, Ji'; 6 !t tt ~ FiM' Ji 3 0) 

LHJ\Y rO)f*~O) 3 x 317 1 ✓ J-cr'J~*i" J.: -3 t=JE~L­
--c ti J.: ~ ·◊ C: O'Ji&'i".l:t:l:JJlfi.OOflO)/J',,~~ialffl~ ~&")6 rclJWJ 
;&:~0)1}(-1¥-1137->-"~*T O g1Jo)1137-Y'ffi;{ 2:ffi: § 0) 

Fir/WO)LHB J.: !fHLJ \ ✓ tq-t,JO)~rffl(l{Jt.::'fUik ~ :ht..: 2 x 2 
fa r7 ~* L "( 'L J: \,," C::hiJ, @i{jO)J.: r)::k2- t ,~ 

frnililffl ~ ~d:>6 i:f:lFJJffllieu \/ v ~*--t" 
r o 1 4 9 J c§.StttHf~RJto)fiti:0h-~~ttJ..ilo c: t 

i;•t·2- -ti t..:lh, -if >-"7° 1) Y::7' Lt..:r'J .r.. - 7·1,, ·1 H*~O) 

r::...~ f'Jv.1t-=t-1t0a+~~fr-::i{:'.~iJ\¥>00 t;z f'?··=n,, 
01::>o)J.ta:-t..:c ;U;L 1 o on1W*i~t=-tot..:&")t:. 
tf, x, y ( v'I.ilf) t:.t,f L.. "C f#-itt *~ 1 0 0 @JO)H~fi!!i/' 
tit_;,tLot..:<'b, 45-Jitti~, 1 nfOOJ....:.tT0tt~il~ffiP--C 
*i'":0~iJ'«> ◊" ~O)t.:<'bt:.iJ, c§.m1tsttu 1 m:t-:. s 
@O) ry .:i:. - 7·· v ''/ f' f*Jt~ -if >"7' lJ Y f T 6 J.: -3 t=JE~ 
~tL, it.:c§.f*l1:~ 3P"J'JiA.tiFf(ti-6, C:0iit-=f1t 
i::J.: 0 38 = 6, 561@0)fNJl@l:iJf~1Jil~Sttt:.-?~ 1•Cf~t:. 

n6 0 

[ 0 1 5 0] ~f:ztq'J"]t::tJ, !;J."f0)!,1'f'flfp--?O)Jj~(,;: 

J:: 0 ? x - 7·· v •:,r r ~~ a- s {~O)f*-~b' 0 nx: o tt~ 0) :;/ 

;i...,-7.r,t-ifY7' 1J :;/7·'-t6 l 7{itJIO)~fi~t,.:c .zt.L 
M!ffl-t -0. 
[ 0 151] A: -i}"7··1\>-"rP-1 

~-c 0f~tllu'.l,fAJ-o:i-i;17f\> r i::m1-,5. ffl.l~~ti J: r..F 
:nJiiJl:.:b i, ,t .au> gjtf1t L. --c ~ ,om:m~ttii e.:.tt::. -e;:n 
6. C(.7)J.:-3~i&1t1:li700 ('?.i 1Jlf~Ji1LL r~JilLH, 
fd'JllHL, lif}!2LH, !ifJi2HL, rM'Jl3LIL fif}i3HL) CT>-if 

fJ\>" rt::J:-:>c;E~~hb 0 

[ 0 1 5 2] B : }m;&:~fffl 

[ o 1 5 9 l :rt ( 1 o) ·e, r regionJ t.ilirn1J~i1.6 rnli 
{.«t .,.,, 1 >-" f 17 ~ ;f;i" ◊ 

[ 0 1 6 0] '?~f{:., Pk (pattern1-; (x,y) ,x,y I objec 

l)B J.: I.Ff\, (patternh (x,y), x,y I non-object) O)~[~ 

0 l:: 7, f' 7° 7 La-~fffl ~ -tr 6 {:'.,~iJ, Zfi'J 6 ¢ /Wi:fti! ~ Jfx#i, 
T o~t:.£ i"Fo'i.lU!t ~60ti f;Jf::xi~!fm J ( non-objec 

t) £t.::li:11:lirulfv,:7->0ffiO)~~wi10~tRt·;;no" 
~1ta{J ~= c: crxffit:i:, N ~ffJJ1-:1Yf-O) , ~=tt:-t 6 ~-c 0 i 0) 

O)tJtn:tt.W~lli~*'t-, 1JlJ51Jz- lEiit::fr 3 t-:nt:.,J, xt* 

U1 4 ) l O 2 - 2 7 9 4 1 6 ( P 2 0 0 2 -2 1 6 

f,',J--0jjJtlJ t::.~-:g 6 ti, tt~cr)J1r1~1-z1 \./" r t::.~-t o fWt 
~t··J=>-!. ◊ c: h .::,o)attt.ix •;1 s.;~ .t·o), ~J-ZO)fflJ;&:~ 
~m6m1ttt1.:t-1;,t.;, ') ~*-t ◊ .:. O)J:: :i ~-~111;, 6-:), 

-itfr,> 'f-'xi (T~-,b-1::,, rn'JilLL-!iM'JI lHL, !PJ.lilLL 
-lf-M'JilLH, ~)if1LH-Fif.li2LH, rJJilHL-lffJi2HL, [i~JI 
2LH-fiiJl1LH, lf-M'Ji2HL-pl'J)ii3HL) ~jfii,,"(JE~~h 
6◊ 

[ 0 1 5 3 ] C : JJfriJFJJ 
[\3)-o)mJ~JJu \ ::/ r t::~T 0 t.;,, 1Jt:t~0::tffriJJ \ >-" r t::!t 
To" c:nt::i0,~tt?J, t.:c ztC ~~c·0, 7.k-1¥-nx.7J\. 
c :!E:OO:J5x:7J\. c ~*·t-6 .:f-i)>fp 0 ~ *i". .:. 0 J.: -5 ~~'ti 
iJ>--tJ""fJ\> Fxi ( T~.b-1::,, lflJilLH·-1¥d'/ii1HL, WJJl2L 
H-[iffi2IIL, ll-M'Jl3LH-lf-/stJl3HL) ~JHVi"( 31iiRJE~h 
6◊ 

[ 0 1 5 4 ] D : mll&:~Fs'i/jj(ll]jsj 
C: (J)ij:1:J.h-i);, frtti ;;.ttt~ 0) fflJ ~f1lt3 J: tljj friJ ~ 1l 6 .:f-i} iJ' 
0 ~:{N.T, tilt01*lt ~ M~i);,i" o ,.:: 0 J: -3 ~- ~ 1t1tL IJJJ 
JllLL, fildJllLH, fif)llf!L, fiM'Jl2LH, :BJ::tJ{~Jl2HLv') 
-tt7·°J\>" F i::J::-:i t5'E~'2:-h6 o 

( o 1 5 5 J ~Fs'i-JtJ;&:~-fr~1f'C!i, !iM'Ji 1 O)fjf:t~ffi 
i, 16 mttt:f, ~i, ,f.!fJtnb!!I:Uelffli:.t-tLD-t ~ 1.t \, ,~rJI~lffl 
~*i" ◊ fi&Ji 2 O-Jf~t1:~ ffii, ·10 ~ttUi:f:lFa'i0ftJ;&:Jt~lffl 
t::xtLDT 6 i:p~O)~Fri1ielffi~~ L., ij;fi 3 CT)H~Ita-ffli, 1 

6 it11 US v , ~ml ~~iElffi t: M LDT 6 4-~ 1, • ~ r'a'iiElffl 1-~ 
T ◊ 
[ 0 1 5 6 ] -f L --C , t,f~!f°1!JO)~ielfflt:.ht.:-:, "C, -it>-" 

7'/i,,µ'j)±b1$7J'-..t'f'.Jt;::m~ !J 1'; 'J J:: :) t:. 1i-~ft/;>-JEf's'iffr,¼ 
t··+r>-"7" 1J y7··~h6, ,.::h~:ttiHli0i~JEt::&::k~0tlft 
¥fl~ ffit, 16 Cc fit•~ 6 J: '3 t:.fi 3 ◊ t.: c .ztJ, El-74 
i;." c·cr)~=tt~i~mt:tfffl~tet:.i;;1:;;r:~t=~~t··,li) o IJ{, nr 
-\'oijl't~ t·O),tO)flft0flJ~i fl'I~H cta~i, ,i::t1.· J.:, fi 
(:::t:J:JL'?o 

[ 0 1 5 7 J 1JE-:> "C, ~llin0&~f:itJ~ffltl)2::rtt:.J.: -~> 

tJE~2'ilo" 
[0158] 

(116] 

•• •(10) 

~t rs'i~bn6 11Jtili'tlf:iJ,iH, ~f- '3 ~;JFM*~m--tt>7Jv 
~&!ffli" 6 C: 2:f;>Jt~t·J;;,o, 
[ 0 1 6 1 ] C:O-Jfj;ltzti, Y.N. VapniklHi0 1W1tHA-\J 

"f~:f!l!~ J ( The Nature of Statistical Theory, Spri 

nger, 1995) ,:.~clft~h6J::-3~:., l'IJl£fr:tjJ'f.f1lli0-+J-Y 
7'A-~~tRT6-if,K'- t-r::...~ 1--,1,,---1S,->-"t:::fli1,--C',,60 C: 
O) J: '3 t:. L. --C ~tR l.J-:-if ✓7°/J..+.: 7··- f' 7 ... f' 5 ·1 l::" >?" 
c ~, -3 jj'lt:; ~ :;mm--t o -=. t iJ•--c·· ~ 6 ◊ 7··- r ;z t- :1 "/ e 
;,7··--r:-i:L #1:xi*f·~rnli®m:o•~ 5 >-"'.>'.•Lt::i~t~ Lt.:~~ 
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c,')-lf ✓'7°Jv~fll.!ffl L --CPk (pattern!<. (x,y) ,x,y I non-ob 

jecl) ~tiJl:'T G C: c .. C-"ffJffi.~lli~!-"f'~~-lt 0.:. c ii' 
-r:· 2' 0 0 ,f L. --c ' ,:_ v")rfFm~ Wff !-m I,, i l ' :t.t~~ ~ 'it 
;t'd;'i.it.~2 O O Ofm}v')JimfiU:'H.-HltlJi:'.L--C, J.C~fi~iP--> 
tc::itJiM: ~ -it Y 7c Jv c L --C t5 t:, t::~t:RT 0 " 
[ 0 1 6 2] ~!li'JiPk (patternk (x,y), x,y I object) 

~M~~o)imi1.m:1p:.,Jfx~--t0" mi~ Ji0mJ~c,')-ft1-fJ1 
t::.-,_,)J,, \-c 2 0 0 0 {lmv')m{iffijf.f! Z" ffiv I 0 c ~ ½ i::~J}j(Jimfj 

t::M L l' ~~ec,')~~c' / 7-J•(~ r-J:L JJfPJ' WI 
~JJc ;t:;; J: U'{5't:fi:t::.tJ,t,. ~-~~~1Jrr,t --c 4 o o 100fflJJ{C7) 
11:~lim ff! z-i'f nx:~r 0 C 

[ o 1 6 3 ] .::h t;,v')"F~{y!H::rsl.!ffi--t 0 ~iHiitttH:zcrJ 
"f:?:tt:: J:: 0 Jtxtrf9 0.:. t tPc~ 0" *~Af!i{f!Jc,').lffl~llin 
.. CU, Y. Freund;bJ:cfR. E. Shapirec,')i~x::r::1';,,,:H' 

;,,,~~v')i.~Ji:'.ffll~~-~11:::BJ:U>f-.7.f- 1 .':./·ff'....O-);i@ 
ffi J ( "A Decision-TheoreticGeneral ization of On-Li 

ne Learning and an Application to Boosting", Journ 

al of Computer and System Sciences, 55:1, p. 119~ 

139, 1997) c, R.E. Shapire:BJ:Zl Y. Singer0iWii::X 

r f.§!11Jit§Htt c' htc.:-"fi!l!J!' ffi J,, ,tc.: 7"-7 T 1 .':./ :7"7lv::t 
1) XL v')c)l~ J ( "I mp roving Boosting Algorithms Usi 

ng Confidence-rated Predictions", Machine Learning 

37:3, p. 297, 336, December, 1999) t::~c.~~tLbAd 
aBoost ;Jl,•::f 1) ::(L\~ ffll,, •t~MffOJffiJl~~~:&:~ifu!,(,;: 

Tb" 
[ 0 1 6 4 ] AdaBoost 7 Jv:=t 1) :::(J:-U!R1i:911f!!l ~ff -3 , 

;:j:f'~/:Hfftj:~'(c,')~Ml'Jljt;::j,',J i::ml-1-z-lf!J ¥) '::1--Ct'..:f'.~ 
Tb" -=> tq:.:~lliffC.i!Rf~t:: J: •) '+~ L '£ t3T" .,g. .Bz1l 
t::;b \, '"( ' 1JlI@J~~ Lt.:lf~H::~~ "'.) t ~rum l .... f::~~W!H::M 
L t~h:tiNit h:h0 ◊ .:. 07"0-e_::q:.: J:: •J, ~5.Jirn~~ 
i)i~j,' L --Ct, i < ◊ 
r o 1 6 5 1 c: J)"f:~tL fflJJtfPJi), ½me1Jt{f'....c,')Jt~a1 

JWi;Jt?;t;-c~ {) ◊ IHiJH::u:rtmif''t.O)~ {) M~!fmv')f}'.[~O'J,f:h 
-f'i1.01tfft.rt:l}'f!£ijf 1K!0mJt~iiL ~t'£ iJ -t:,jPJ Ji 1 v')fJ 

Jj:~ffll,,,i$~t'.:L ~ffil,, 1--C'lm?J"fl"1t::tt•~:h,,i$◊ tnl,,, 
·c, :tr~~, -=> ;:t 1), l:_l'ic.0m~?J"a(J'd;'~ttllio)ftfll~m~ 
lfilz 0 lffif{iH:9- .':./{~?:.:-:> l,, •t, J:: i') ~)Wf.1'£~ttllii); 
lr.b:h6" 
( 0 166] 'Efii0tmiEz-frjtc.:(il)C')~~tL :kt£ L< 

tj:j,''d;' < t Li---?0@lt:t#tH::ftrrr L-r, f£1iit::u:r11:a1 
t:::imffl ~ hb" Jll:IHEtL iif;:;:, L < tt.laJmflkJt:::mhi-tlt /:) 
tt-c t,, b" :mhftnt::tt? .7.. ::7 z-fflt, •b 2:. c tf•-r:·~ o ◊ 
? 7-.. ::7 C7)~#tilim{f!v')f,'jjfifriliHt, tc:: c ,t t:L 1 1:.' ::7 -e ;t, 

;=;:, tc.:t::JJiltv')~,ai e ::7-1:::Jvt::Mr.5 L' ,f t1. t.:,~~kl:NlJJiJr 
$-5:i'-J) lffiftt:t#tt ( tc:: c x. t:f, flJiJJt) ~ ff £. L < U*fflT 
,f," 1I[l-l-f:Httl:j,''£< c t--=>0JffiffiMtttt:::t.tL.-tfr,b 

W5) JO2 279416 (P2OO2- IUlf 

tL 6 ◊ c: {l) lffiff!t:ttfHitff ;:J: L < tt'lt'lll: ( BJllJ: ) -r:·~ b ◊ 
ftt>YJt::, ~tc::ti:~::,1.::, ffii.iWrttt± (f.rym) ::1::,,t--7 
.A r- , effl , e!~WJJt, fJ 7 - :1 .':./ l- 7 7 l- , !¥1.,~'d;' 
c·'c,«>--> '( t.> J:: ·~,, JtBJi:ff!i~t;:1tffj{(;::ft<=rfT oM[hfst 
iti:.:J: 1JBf10~1'/lIM:t::1=.tofJ7-:'f.-v-;2. t--z-[Ib<"c: c 
~JltH Lt.:. 
[ O 167] mh'1ttt±1ffi L< l;L (.!fitc::t.±~1il1&0 

fmfyxJ: ".) iJ i::j::ifa'iit.:!.;t.Ifl-i:cJ01tfli:v')'m'ifyxl::,t-31,, 1--CtmIEiJr 
fi,hi1.6 (tmiE0:ffi]Jt,:i,J: IJ~< ~b) J: 3 (;:~fi~il 
b ◊ l:_~0~h{*lxt,o~ 1,7)Fa'jv')fiiz-llxo~ir, 1I[hf* 
l-t~.i{!.t1r'!!f&~:::tH 1'( t:l:-t::'o £ tc.:!.it'ot::Jli:t- i◊ 1I[hf*~ 
i.irtr!1ll01i!l!OCt::;ifr-::5 < i,::--?h. Z* ~ < ~ 0, J:PFa'h'Pt.:. ~ 
1i!l!JJtt::t,ttt!.if.!fT9 6cJ>i;•1ff:t Lt- i◊ .&~£tc.:!i~~ 
nff£~1tlllJ:::;t:i i. • ·c=MiIEif1i.±frt £ L < ~.i~-tto;:;:, tc.:Ut'o 
T&:> o ◊ "JJtt::£-::5\ 1--C;mh1,~~l1:z-it~T 6 tc.:ci:>t:::~ffl 
To 00~ J.:: L --C tL i:p ra'1l'l,'.ft v') J½l ill t::~*frrl !-ffT 0 j2 
.a',{!f·~OOtt-r:· «) "? t L J: 1,, 1, 

r 13100 0 M lll 'd;' fill aJJ 1 
[131ll*~~~J:,f,BM/:Hv')M•m~~~~~To7 

o-1---v-- l~ t•'iti l," 
[1312) .:.p 11/!J Jl,•lffiJ{j!;/)'i:};ti,17JIJ~i1.0.rfflO)l:::.0 ? j--'.7''7 

1:-0-wi1~~-1-131--c«> o ◊ 
[1313] r 1:,)':91vffitifliJ•t:>~:iJ'fc'h-olilvJt:~ Hl'7 

.l,.c,'):iJIJO)-W!J !-~Tl:l-iJ-('~ 6 , 
( 1314 J ' lflFe'1e J ( ~fU , r ( &t¾U , r ).., 

mt J < l;(~ ) t:; J: 1J r ~ff J < - ~~~ ) 0fc·t!e t ::l 
11,, z-~Tl31'-C:t) o " 
[ 1315 ) -:fRITT'd;'-r· 1 S: :9 !'vfJ ;,t. 7 ( l:_$) c, 1sJ.n:'{l) 

~fl ( Kodak DC 210 zoomj" 1 ;,,~ :9 !'vi; ;I. 7 , T$ ) c,') 
~Wf'liliffl:5:t::fflr (log(rf) , 1 og (gf) ) i-11'';t!;RJ·eiti 0 o 

[ 1316 ) ( a ) ,±, *J°EB]ic,')£*A9~nlf!{f!Jt:: J: 6 , Jl[ij1J 
[o]t-;r/l,·11::i-Jr Ltc.::i\J:j~{tz-l!lBJj-tb!.Wt·~ 6 ◊ ( b) 

tL tJ1r9i :;,t;:a9~1Jfli wiH::ret:flJ C7) m JJ "f:¥:!J:ffi 0 :1; 7-< .t­
s: ;I. ✓- r- a-;i@J:l:l Lt...:' Jll.!i1JruJ-{::./1t,1tz-1i- L tc.:~;i@·ftz­
t~BJj·9 ◊ t;m-z:-j,) 0 ◊ 
r [2?] 7 J ;t;:JtaJJc,')Jl'J0~nm{flH::: J: 0 etifiiE~ii'.t::+1=1 ~'1-

0 ~~@ fit',!f!J.!JI~@to-> m3'.§: !-1tmas1;Jt:~'9[2?] --c-«> -b ◊ 
[l;RJS] 3 ~i~ • 1 O-!f7'J"\.':./}: :½'-~JO)') .:i: -7·v-;., }-

~ft!!(:: J: 6 Jim(!t~JJl Z" )1'"Y-!.W"(' ~ 0 0 

[ ~-ry-O)~R,B}f] 

1 0 0 ~{gcf:J'J! 
2 o o ~tR"f:fl 
3 o o IIJ tJ ~-c cf:f!J: 
4 o o (~fftcf:fl 
5 0 0 ik5Ecf:f~ 
600 11:ft!!cf:~ 
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(a) 

o:ftil{l:;1'--7' 

r. g, b fMl:iERll T r'. g', tt Ylllll:ll L •a•b• 

(b) 

{72) :JEEl_ij~ ~ fJ I.ll,, 1/ ;,_ J.,,- jl''-

.7..1 A.l;fil, 8038 cf-.i- 1) 'YC, L,•:,-'7Jv 

.7.. t-5'--t: 17 
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(54) DIGITAL COLOR IMAGE PROCESSING METHOD 

( 57)Abstract: 

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 

color) can be enhanced. 

SOLUTION: The method for processing a digital color i 
image includes the steps of: providing a subject ; J 
matter detector for distinguishing between target and 

background subject matters; applying the subject 

matter detector to the image to produce a belief map 

indicating the degree of belief that pixels in the image 

belong to target subject matter; providing an image 

enhancement operation that is responsive to a control 
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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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(32){11%8 1!!~13{f l?.IJ IO B (2001. 12. 10) 

(33) -~~00 *fm (US) 

(57) [~~] 
[ ii/ill l iffiitfp'q t=~~ il.6 ~,:;,: 6:fei~ ~ t.::t:l:±/ill ~~ 

lli t_.. .ztt{;: J rJ @i~o):g.tm-:n'-O)Jb1i ( 1911 ;t t;C :;,, "\' -
7" i-.::Z JS J 1'.Fe) iJ~cx~ ~ h fl 6 . i~JE O)OOJftH=M-t 0 
I/ J \ / 0 _7, Y. /' r- O)fl;~:B J: U'itO)i.f'tJE'." 
[1iti:R4f':~] J,JT:7>,7-T·:17'~1fT 0 ;ol1/~ JL,:tJ 3-

Tiffi~:9l!:lJ.l!:Ji$t·j> 0 ◊ -ztt~ t::L fflITT:B J:Zf'W~±~~ 
~!ii'J-t 6 t.::i'l>, ±~~t±:l~~ m:s-t 0 ;z ::;- "/ 7•. OOJfj;O) 
Tiffijt•?'fflU"J±Jm~;:~ Lt 1, •10 t -t 6f§fJUt:br--tt:· iJ­
T? •') 7'~1tnx:-t 0 tc:bbi=®i.t~ ±.~~lliff~1mm-t 6 
;:z T ''I 7·, Ilffifj;X >1 \ /' ;:zy. ,:,./ r-ifJ~ ~ffi1Jm-t 6 t..::bb 
O)i!i1J1l1Jfg{}t;::J;5~-t 0, liffifj;x. / 1 \ / .::Z>'. > HffFO)* 
1iffirT 6 ;:z T ·') 7•. :BJ: t/:r. Y J\)--.::Zy. > r- ~ htc: Jrnifj; 
~1:=_nx:-t 0 t.::bb. 1:::· 11 -T? •') 7"t::fft"> tili!Jmfg{}~~ 
ft~ -ttt 3/ ~ ~ JL,ffifiH::liffiflI / J \ ::,/ 7, Y. > r- ~ 1JU ;t 6 
,7.. T , 1/ 7", t· «> -b " 

(43)1}BIJ8 

FI f-'x'J-f,~(~) 

G06T 7/00 l00C 5C02l 

H0-1N 5/208 5C07'/ 

l/40 101D 5L096 

(71) lillltA. 

(7?,)~IYJ:if 

(7?,) ~ijij-

D 

OL (~ 11 JU 

590000846 

1-A~~::,., ~~o/7 n::,.,K=-
7 :J. 1Jnit*OO. =,:,.-3-~14650, o 
TXA~-. A71t- At-U-1--~3 
Jv::t • $J .:r.~ 
y ;1, 1Jnit*0014534=:.:x.-s-7:ffleo/ 
o/7*-~-~~eo/~·~x15• 
7::,., t: lJ .:i.- • y- • ='f,,v·::rJJ-

7 ;1, 1J n~*0014420.:::..::t.-3~-7:ffl:fo 
-::17~-t--. ~-\?::,.,""Jv· o-f-!353:ffl: 

(74)~A 10006?.144 

~:PJ!± 'FJtlJ ~ (M,. l ~) 

~ 
C 
IQ ....... V 

" ~.L. ;;;,, 
i'\..,,., 
In< 

1i'~I 
"',"\ii: 
'.l.lH5 

2 

-1':1 
4 'h 

..,_ 
l< :, ~ ,< =- " .,., .L. ,,. 

e 'n IY r< ,'\ l;\ 
ll!!t .,. r, ,\ - ", lf. 
~ ~ I ($ .,!.! r(!IE r< 
~ 33 "' ~, ~2~ :) -9' ~% "l.ltil 
~:-- 5-111 )!:;,'\~ -~~ lf,, 

§ll!;fl 
illEl el<i!: 

"'Hl!l #lG ~~ HIii 

Q 
0 R 0 "' .,., 

~ 

C !'.ti! 
r< 

I :) 
~ "I' -~ = <T 

H 
"' ll • "' i!l 
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( ~~ff.=l¥J3JtO)ielffl l 
( ~ff)jtJ:Jfl ] a ) ~rt'.J;B J: tl~.:t/m ~~JJIJT -6 3:.ij 

~W~~$f/it9 ~;;z '=j- •y7". 

b ) ±.im~i.t~~imi{tt::imffi L --C@(jji;JO)rmf*;IJ1f~a1::t 
im!-::}l;-9 -6 fglfflft ~if:T t: 1J - 7 7 ·:t 7° ~ .!f:_fJX.T -6 ::z. :::;­
"17°. 
c ) 1001.!itI:1/; \:;.,, ;7...;,( 1/ )'.O);j¥1J{~ffi!Hi!P . ., --c \., 6 ffi!J1Mfg 
-%t::Jb'.fr"9 {) @®I.:1/l\1/ ;7...;,( ::,,, Hift:~${,iffi--g-6 ::z. T 
•;; 70, 

d)l::0-77o/7~J:-:>--C~mffl-%~~IB~~--C.3/ 
Y?~l!!lf®~fi®x..~,1/::z;x1/t-•~~•mL.x:;.,, 
1 \ 1/ ::z lffii{:i 2.' 1=_J£-t {) ::z. :::;- •:, -.r. 2-' ff-t {) .::p: ~..:'? ,1,-iJ 5 
-OO!{t~!ll1:f£1fit 0 

r JeaJJO)i:l:*m~~llsJ.l J 
(00 0 U 
PfesJ.10)~-t {)txvlf½-Jllf J *J'EsJuj-~R:~:::--=r Y? 1vl!!lf {t 

~MJIO)n'-ttt=a L-. i#i::iiroftcrJ::timt=~·-::f~ ,--ciimitt=:iiJi 
m ~ n {) x :;.,, 1, ::./ ::z ;,( 1/ h7>:i: ~ iRIE'-t -6 ::tJitt= !ffl-t 
-t>◊ 

[0002] 
[ t'E:~¾0)!£-f;f,j] -fJJ:, iiro(lO)I :,.--1, ✓ _:;t_;,( ✓ H:: ti, 

:J;·~ < t i>---:>O) il!lift t:::t-t-t 6 iiIDJI&fHI itiJ"* £ n. 
Wilt.. tf. ~fJHr.i.±OOiftcrJ;t:@$ 2-'c5zilf L. / 1 ;( 1J y·· :J 1/ 

g ::.,,,j:lf!lifl0)/1 A2-'~*L. -r·7··n•y~:,.---:7l;t_ (Jilt.. 
tf J P E G 11:!1HiUf]iflt:: J.: -:> --C ~::!i::9 6 7· o "J ~ '/ .:;·· 7 -
.::f--1 7 -r :J J, 2-'~:t;;" L. s.---:;.,, J'\71/ ::z. 7::.,-:"'. _:;z r- ;,<::,, 
H.:iJlru®0):11/ l· -==J ::Z l· J3J: ZltaPi' (rendering) 2-'illl:ff 
"9◊o 

[ 0 0 0 3] ~r~t::.:,;h.::.:,O)::fJitJ::J: l')XYJ\::/,::t_iim(l 
(enhanced i ma.ge) 2-'1:..fJX.T 6 #hii'. tliJ!Htt;,il.6@-(jO) 
if ti Uf LiJOOitlc7JN'.§rt::J: -:>-C~·fr.T -6 o fJlL:U:f, J.t 
imO)fillf {ttt::li, !;f/t7 Y.. :J 7 Jv :::l 1) XL (unsharp mask 

algorithm) ~-ffJl=!T-6 2::. t '"('jjq)EO)~, < ~~li1~t.:,hb 

/J>:t, Lh~\.•◊ LJ:PL~iJiG, ),jjjjO)iiroftt::[rl]-0)711,­
:f 1J :x.:L 2-'f'l!ffl-t b t. iff'j, L < ~~ iu c·i=~.JJtt::%FsJJ 
~Jl*i..t::~b;IJ,f> L-il~v• (fJlJi..tL Lb. ~hiJ>::F 
fifil''l:R:~Uc'(;: r,T,//\/'"A.J ~fl. --:,£1). J:l)J:<Jl 
i.. 0 J: -3 t:~6, ) " J.l!JO)WJH:: l --C, ~iM-1t7Jt,::f 1J ;( 
J,.t:l:. / 1 :;'(:BJ:Zl/£t..:Ci7'·o ·:1~::,,:7·7-71 7, 

'? }~ O)jt2,' lfi ') ~ < (1)t::ftl 1>. Alfil£ t.:t.l:Hj:;RO) '@i{l 
2-' ~ t: O>~v, :t, O)i::1±J:Jf 6" L;?" L. [AJ-cr>tii1::~ fAJ 
t.iit-:·tt:rr'J --c b _ z:1=_. ::m±t!!o->~/i)- :tt..:tt~-'f:O)~ 
~HrJtij-ttf vc~* L --CL i '.L fie*, :1,;;~1l::T 6 :i:. 
i t..:t;l:-f O){l!!O):fjffiO)I ✓" /'\ ✓" ;7...;,( ✓ }-- c:TJ:i:ti. ;;f AZ Y 

-?iJi~]!!jj{f{l_:· C l::fffi)ijIJt::IDij!!z-g 0:f~i~W'&) I), ~fflO) 
~t.J·!ll1:f.i"t··;t 6" fiE*O)lf1UH& \. •"t'tt. fA1-llruit!::;Btt 
0 itJ!~ _:· c '{'O)~jjl{r,O):fi:O)~/ij~,j{~-~ "cti~ < . ,f O) 

fii:W.t l --C. @i{t{lpqO)Jt~-,6 .±IU!it..:Lf:t-f-tfUPi?~*~ 
h6~~6I> I\/ Y..;,(::,, r- :i:tffi~~{;~~¥J--:>I.>J\ 
::,, _:;t_~ > r- .i:2.' ,~ffl L~t1htf~ t:,~ < ~- ") --c L-i -5 ◊ 

1(2) 003-198850 (P2003-198850A) 

( 0 0 0 4 ] 1cfifflf,f,i-t:::B ~ ,-c tt. iifil~Cl)e,t::~":5~ 1--C 
l!!!l{!flcI>J\ ;,- Y..;,( > l- tifF~f~iEi'" 6.J2f,f.jWJJiJ•1.ftc9 
6 ◊ fyij;Uf. :7··-+1?t!:00i~-=):: t::rr1-t~-7 ::z '?t::!ffl-9 6 
J'{7 ;,<-:7~i~lEt'01f$~~r. L--C i. •6 ( t~l¥XMI( 1 ~ 
lf.€i) ., r,nt-✓::z.:Ji::J: b@f~c:r>~~ir.W ... ::J.TO)j:\:J:J:: 'J 

--C~c.:if~ho" 
(~'{ 1] 
s(x,y)= i(x, y) **b(x, y)__L fjf ( i(x,y)- i(x, y) *"'b(x,y)) 

2::..:. t·. 
(11:2 J 

s(x, y)= ~~e's z;s'.Ji~ ~ ,h.f;:_LJ\ htilli~ 
i(x,y)= _:;&- IJ './T ;1,,)\nufili®c 

b(x,y) = n-/~.A 7 -1.1✓ .l/ 

/J= Vifit?::;z,:J _A.,7'-Jl,.,-ilis ~ 

** -=~7[; ::::l /*' !) ,:::,_ ,-:,/ 3 ::,._,. 

(x,y) IIID~(;T)ffixf=f, ffiyylj 

"c';f)6 ◊ 
( 0 0 0 5] .ifflN'j, 7P.i(rfBJl(unsharp)~@i®t:L D-/'{ 

::Z 7 1 JI,, ? t v') :1 :1/ if 1) .::r. - ;,, s > ( . --:> 'j, i) 7f-ft8J.liiro 
®ai(x,y)**b(x, y) tt\ict;,il6 o ) t:: J: -; --C 1:'_pQ',~i'L 
6 0 ;:;:t::. J\1 J {Y... £ t.:::ti 7 1) > ;}f'-? U;;t 1) Y--t­
Jv@(Jl)•t>]f~Jl!?tElJil!!lf{t ~~ L/11 < 2::. t t'1:pQ',t3tt6 (1\ 

11,::z.f·--1tt, i (x,y)-i (x,y)**b(x,y)-Cf~i?tl 

6 o ) , -f L --C, 1\1 H.7. -r-:7 ~j:.::Z 7-Jvfiit(scale 
factor) /3 LL< U:7 1) ✓"::.,-;'lfflfHO i t.:ti-fO)jffifjj(;: 

J:-:> --C ff§;1E ~ :h6 ◊ iiif.l-i¥Jl::t:;X~ftilffiff! ~ 1:.pQ',-t 6 t.::: 
d>t::.f~lEJ\11,_;z7--:Y'2.';f 1) :::--t-1viimfilit.:::ti::f~Jl!?t 
13.Jliifilft c: .JE. L-~i)~ o " 
( 0 0 0 6 J :7'-+ J..":, (Gouch et al.) cT)§t:: J::iLtf. 7 

1) >Y~~Uil!li*i (x,y)O)E',{::ttaSkJt·;t-:i--C J:1,), .:. 
O)~fit::.J.: rJ. f7'it..tr. rutoJ"E.t fW.t v;6fiID'*O)t.:::li)t:: 
!lrJ t -:i --C ~iJ?.ft. (sharpening) ~ ft v.--C --C i'3 < 2::. t /)>nf'fm 

--C'ct>b. LIPLS:0)1f$U:, cf)oft.5E'o)n!!i*/}.AMJL2-'~ 
L "Cle '>6 2::. t O-J(iiffllt£ t.:::l:;ff$t::~·-:S~ 1--C U.t3 0 T, 
,f 0)1.'.M::, r,.,. > ti.£J.::: li*t ~ 1 -J t..:)"ffJLl::fl:V.: e ~lfT 
-6PH~O)J®Lf 2-' ::J-f 0 < 1, ,t.:::i" t:. t::~x./1:>~~~,ft 2-'fi 
j o ~-·-+t:,O)ff$"t'tj_ W:GJlru®'O)@.O)h-2-'~ffiL. 
7.iJf~t::J: fJ llruflfffi~~ J'}J$t'J{Jt::{::.n"ffii" 6;: t iJ1~¢ iL 
"( ~ >o. '.if!~(texture) ttc.:tl:ID:ixO)!flff:fic ~ 1-:>:t.:f-l.!!O) 
f.I:ti&2-'t4!ffii" b 2::. t tit"~ ~-i., 1 , t#i¥x~2 t::;Bi.- 1--C. 
3,,-- .:zJ\Jf...'1/ (Sch1~artz) LL r, -9- Yi,g,r,ffif1Zf,ti2-' Jlli,, it::. El 
i1Jlmiftrim1EO)ffl~2-'lffl~L --CJ3 0. -i-2::. --C'ti:1,?-::.,,t?i?, 
,r,ffi"l;t-7·· ~ _:;z 7 J~t,e(::t#~O)cf) 6 :f'f;Jf*(color signi fie a 

nt object) O)fR'.E;/S J: tF{l[@'. 2-'~1.t L--C l, ,,6 " ,::--c, iJ 
--t-? t> (Cannata et al. Hi. mi.:.t Lt::.lJIJO)J!!lf{lf'-?.7) 
~t.Ri¥JI>--' /\,>Y,.;,( / }-O)Jiit~:: ?\. •--C ili:. L --c I,, l{) ◊ ;t 
Z, ~M!!IDntH::;B i, , t tL ~f's'ltl"J;@f~~ffl (spa ti al proce 

ssing lransforrnalions) t::J:-:> -c ~ ... ~r,2-' &CJ'T _::_ t ti 
7,i] ,-':,tL --Ci, 1 {) ietrnt=* £ itZ> E,:1- F (@:2.'~'9 6 llru*t= 
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Ml, ~iJW~0J: -3 ~~fmA1'1l1:E!l!~UH.--~!~£t-:tV\,1 
1 tA. vn it," J:1'J0~~,W:J~G:::B\. .---c tL $1Tu'1-tso-Ji.i?:lffl 
t::£> 6 E.:1- Ffilfa--fli'" 6 @i~t::xt l t t-L ·E.fllilElfl!f!!! 
~(color correction processing transformations) 
a--1 ,11 {;z ~-itt \, ,6 ◊ an 0-JPt!.·l:;,, iIHRat;x. ✓ 1 \ ✓ ..::z 
_;,< ✓ t- :rr-~q=y--g 0 t_:li)t::Jf]i.., t l.- 1-0 f:_ljfi;ij1{sO)h~C7) 

--c ffi/J.J. Ltc:e:rr-fi--t -Mili0.±.JmiJ{_£/!~ L < ~i.. 1xJJ~a-­
~tt 6 :J-H:±l-fJi£> b" 
[0007] 
[ 1tltf :.Zoo.'. 1 ) *~:ft~f~ 5 6 8 2 4 4 3 ~EIJjiFffl~ 
[ 1tltf)tffi,~ 2 ] jg}::JiffryitfHf.fti}ffflfg 6 8 1 2 6 8 ~ElJliFffl 

ii 
[ i~~f>Cffif. 3 J *00:ttftfH!&'Jti}r,f)~ 0 9 / 7 2 8 3 6 5 

-ry-El}J,t£1~ 
(0008] 
[ -JEEIJJ iJ>'~ L J: -3 c --t 6 ~JU 1JJ: -y t , l!!!if!H"-Jt:: ~ ;;i:. 

no~~ 0X'f~g:_ t-:,:±j:_Jm~mfH l . .:e-:ni::J: fJ OOI{t0 
:&$-:h'-0JkW ( WfJ;UJ, S--'"r" -7':.t,;z;t:; J: U-e) iJ'&i!f 
~ :hf~ -ti J: 'J ~, fryJ'EO)@jfj't(;:fe19 -6 .I. ✓ J \ 1/ ..::Z _;,< ✓ r-
01IDJJU.l J:r.Fii.0i*J'Et::~--t 6:::.-::Z:i;11ft£9 ~" 
[0009) 

mm:~! ~~'i*9 o t.2:li)o)=¥-8!: J J:.~c--=--::z:t:t*-¥e;tlJ.H:: J: 
I')~~ ~:h.i£i ◊ ::$}eEIJRitla9 (target) :BJ: lf'1r:;!;t(backg 
round) =tl!!(subject matter) ~~fili,JIJ--g 6.±.J1HwW30t:lt 
#!i~~u-r S:.J/lv:IJ '7-00Ifla--9l1f_!!!9 b Hit~tMffi: l, 
Jl~j:_Jm;/'9!fH3a--Tiffi{fH:.:i@Jfl--t o ~ c ·-c. @*;/;'ffifl:1.±.ffi 
t::Ji& l t 1,, o c 9 o fgiffl.Bt ~ ~9 t:' 1J - 7? "/ 7° ~ ftffJt 
l, OOiflA...0.I. ✓ J\/ ;:z_;,< ::/ t-0~1:f 1,, ~ffi1JJlfll9 o ifi!JfllJ 
1i%t::rt~t·~ b@{JlI.1/J\ :::,,7-._;,< ✓ J--flf'F(image enh 
ancement operation) a--{A: l, £ t-.:..I. ✓ J\ ✓ ..::Z ®f* ~.':t. 
JJx.·9 o t-.:.<h, t: iJ - 7 ~:"? "J 7°l:1JJ: ,-:, tili!JJlfll1t%a--~1t ¢ 
it~iJ, 0I®f*.I. ✓ J\/A._;,< ✓ l-- a-- -'r':;)Y Jv@(tt::~ffl--t 

-b" 
r o o 1 o J -;;$:.JEBJJ!iimff*F1'H:::J:n•t~W¢:ht-:.±.Jm~ 

l::Iff.,-:, tiffil{tt:nf!i:--t@{*I.1/ J ,;,, ;z_;,< 1/ Hift0:i: ~tlb 
Ji.Jr 2:' c t::~{t ~ -it b ::::. c :1;,;---c• ~ b c 1,, :i :f!LQ ~ fli .. o , 
~--::>ti•0@1~£ t-.:.tt@f.it:::b ~t 0~"'?-/J'0vJU-~t:t31, ,t 
x. ✓ )\ ::.,✓ ;:z_;,< ✓ 1--r-r -1 7,,. ~ J--iJl'.':t.nx.¢:ho ,.:. t ~ 
f~ht, £> t:,1-1}) b@(Jl£t-.:.!ill!!Jf~bi~:~t:~,tli)ij, {conse 
rvati ve) v---<.lvc·@(fI.✓I\ ✓ ;z_;,< ✓ J--. a--fif!i:9 J:: 'J t:1/ 
..::Zr k ~ ~~9 b J: I) ti' l.,6, :f'.i;}eEIJltl:1:H.ff~(:::b !to 
j:_Jl!p'q~t::~---::5 < @({!I✓ J \ ::/ ..::Z _;,< ✓ }, :i:O)l'R:'JE ~ :&µff 
f.!Dlt::"'? ~ -.--c Eil./Jl'l{Jt::t=r-J --c 1,, -0" t5 b t::, mii®t:::b it o 
f~J'ECl)fiJi~t:.x,J- L-, ,f Cl)f,J{~l::tM~J'EO)ffll11:±.Jl!ii1¥tt 
--t 1$ c 1,.,, 3 ij!'iii, •1fit~t::~-::f1, ,t I ✓ J\/ 7.;x ✓ t-tift=:~ 
:'.I': <-fi';;b~ P ( "'? £ ".>I::.--";\ ✓ ;:z_;,< ✓ r-- _iiBi-lio---c· £> 
0 0 ) ◊ 

[0 0 1 U 
[ 1eaJJ0~tf!i:0,W:J~l tJ'F 0~c~t:J:>1,, -r tt-;;f.;:nFIJI ~ Y 

7 t-- r'J ..r.. 77•07·7.l,.(.::t~rr~n:{;,1J"itc Ltgc-9, 

'(3) 003-198850 (P2003-198850A) 

~~~-ff G, '#1'!:~;.j_- G !:f::::. 0 J: :i ~ Y 7 t- r'J .x.. 7 O-J-.f.'3J 
~~U£t-.:., J\- r'7 .x.. 7 c Lt f1ff.x.i-~ ~ t b Af0~--c·· 
£>0 o @{f,I.✓ 1, ✓:2..;x > J, 71v ::.t 1) ;(L;t3 J:1f-'1i$ii 
ffl.l}l]~Cl)'(', ::$gcJ&---C'tl:f~l:::$JfiBJlt:: J: .i£i Hit0-$---C· 
if>~ IP£ t-.:.t;iJ: V) Il[til'l{_!!:tKbftl'J9o711,,:1' iJ A'LJ:>J::1.f-' 
1J"it2.t="'?~ ,t~c--t, ::¢;aJl~~-rt±:tryt::[;RJ;if;£ t-.:.t:i~c,;~ L 
---n •~l ,711..<i u ::Z:L:bJ: UJf$Cl)JJlf0)$-½--, ~ G1f-' 

t.:, @fffift-Jy~4.Jvt, ¢ ii~< tfJJ!:I!R ~9 o t::,Y)O-J, 1 \ 

- F r'J .x.. 7.:B J:: t.S/ L l < tl: Y 7 t- r'J ..r. 7!±, if~~iJ,; 
_t{]-0 c ::::. 6 OJ:1=.!m, ffl/Joc (component) .:BJ:: u~*(e lemen 
t) iJ,.:::, .i~tR Lt J:: \," J....:.rn::~--t~~t:: J: ') , ~t Cl) 'I 

7 J, '7 x. 70*fiil!Eitf.cU:fli*l'l~---C-, ~~tttt,r,f½'-lff0:iffi1i'; 
(7)f5tfitji.e:!HJ?:::,~-9 o ⇒ 
[ 0 0 1 2 ] [;RI 1 U, .I. ✓J \ ::.---- ..::z fH:fJoof{fl (enhanced ou 

tput image) 2'.f~otc:li)O), :ttJ'EO)@VUThl:ifl~Hti::J: b 
ffi (,i!5':/1f.!ll (:: Jfl ~ , o-;;$: §t S):jCl) 1ff £ L v \~_ljffi,tf;J~ ~ ~ L t v , 
o" --mi::, *naJH±@®t:.:tt L --c .I. ✓J\✓ ;:z_;,< >-- Hi 
fi=z--:ff l,, l, ,f (7).I.1/} \ ✓ ,-;1,,_;,< 1/ }-- Cl):iltj:@(aiP'JO)i=_;ffl,£, 
t::ti:tt~t:J::-:-ti~5E~hb◊ "'?£ I), {ffi//ZO)@{j.£.t..:: 
Uf"f5EO->@ftt:t-:.ft o 11M 1-t O-JJJJl~i::.il!iffl~:ho.I./J\ > 
,7.,._;,< ✓ r-0):;i:tj:@fjO)P']~t::J: ,-:, t~1t-<t" o ◊ l,, i;?'~ {S 

t~YEo)@ft t t::. ❖tidliftP'l0:t~5i.:'.0i1tti!tH:.J:> i.,. -r 'l> .I.::.,✓1, 
1/ 7-._;,< ✓ f, 0-J:i:ti, ffJ'EO)@fto)ll,J~t: C---.> "(_il!i-!;.1]t ~ 

o :tffH::~t.R ~ :tl ~ " 
r o o 1 3 1 * 1esJJ0 t.ff £ L" '*»i!*3~i::::t3" i --c ti, x 

o 1T Yo Jlj ~fiT b@fli (x,y)ij:, :%'9', ~!t,r-~':JI < .±. 
Jl!l!:BJ:rf:ttJt_;T ~ ooiftx. ✓; ,✓ 7.:.i- ::/ l--0fMJlfllft%~m 
fH9 6 :fs:}eBJJ-fJ,£·~ c -t b !k¥m:l a-- m~--t b t::.li), -f O)fff; 
WHfl.BtJ\-S: s ✓ t?'ftffx~ h.i£i, kt£ L < tL lffiifli {x, 
y)CJ:[EJijfffi~---c-, ffV_i:fx 0 = 1o2411:0@~c Y 0 

= 1 5 3 6jlJCl)@*t'£>-6 ◊ fff;jj,j;(JUt@(fHJ, mo fi:b 
J:: lf' n o J!J ~ W L., kt£ l < /j: mo = 2 5 6 :BJ: 1.f-' no 

= 3 8 4 Tiffi* .. C£>1$, *~ ~ooi1tt•G1J\~~@Lta--1':hx 
-_,r 7,;,t::_d)Cl)$< Cl)jj"$-J;>, @ifl:!ll!l'JHC7)5tlflrt:::b\. 1tl-ab 
:ht:B0,--f:h0~fiffl~6=t#~~0(T~..::Zt-a-­
~~ : :1>-1.n., ..::z 0, -rs: .J/ 1v1 ;,< - s:7•0--1:: ,:/ 1/ >--
7·, 7';,,::y ✓ -9 ..r...::Z J..,-,{, 1992 (Gonzalez et a 
!., Oigitalimage Processing, Addison-Wesley, 199 
2)) " £> b H.;L ::::. Cl)..::Z T '1/ 7°z--~I,., \'( b J: \. ·◊ 
r o o 1 4 1 r:R11 ~~~Tot. ::¢;1eaJl07··0 •'J ~[;RJiJ{ 

~~htPb◊ f'S:.J/Jt.-ffi(t~Jif~901 Oo <Xt:, .:l:: 
Jm;/'9!1:fj3 2 2 O)*{i;tf.c;IJ, t,, --=tJl!-fJlj!IH:R ~ :h 2 O , f- L. t 
·r'S:71v@ftt::J@ffl~h6 2 4" t.ti~it:±.Jl!t:' 1)-7? 
,,, 7" t ;;'j:- •J 3 o, -tnt±l}x. Gh~ffl1la,~.±.Jl!t::~~J'Eo)@ 
*£. t.;:i:i@*ffi~iii& l t 1, 1 b ·tp t' '3 iJ•t::001" o ftffitt 
a--~ l-c ·~, b, .fil'l"Jj:_Jl! t ti:, ~t5E0@fi..:r. >1 \ ::.--· ;z_;,< 
1/ 1--NHti::xt l --C~~t::JxJf5i-o (sensitive) .±.Jl!t··;f) 
b " fflff9.±.Jl!tit!:L Ji)yJE'.Cl) (pre-determined) {; Cl)"('' 'b J: 
i.- •◊ ;:z ::;- ·y 7° 2 0 <:..:B\ •ti~tR~ht..::::i::/ffl;/'9!fHmHi.±.:/ffl 
c· iJ - 7 -:z ,,, 7°M ( m , n ) a-- te :fJ l 3 0 , :t!n· •y 7··t;t 
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.::t.!m~te~t::A1J ¢:h.t::.@if< t t=rJ.tB J: tf':r-,1:xi:t:; \, ,t 
~-v':l-.J-$~lfi"" i,..:. t ti,:f.!!£ L \, •◊ ii L, A1Jf' :,:: :7 
1v@~b•1t 1 :::z-~ ~ffl¢ tL, :;t lJ ;.:--r ,v A1J@1f<v>):;k ~ 
¢ t t:' 1J-7?•y7"v'):;k~ ciJl'~f<L~\, 1~6kL f:h 
fflJ;Ci: l::'' 1) - 7 --< "I 7•a" tmr's'i-;J- b Z::. C b ·-c~ b O e· 1) -
7 < •y YtiflJ1:'.CTJ@~)J'fflt19.::t.M~~ Lt~ 1./6 . .:_ t t:~ 
Tb fg;ffltt ~ JF Lt\, 1 b ◊ fgfflttt:iil.$ t"~ ¢ tL b :::. t 
i:P~£ L,1,,-." {91J;U;;L :;1'i-lmi*fiiM (m, n) t:l: 1 0 O >< 
P ( {t1;;i;'ti.i.&@ifilv':>imi* ( m, n ) b•ffla9.::t.M~~ l t 
t,,,b:::_ t) t::~L<, . .::..:.t·P (A) ti:t~~AO'Jg..:. 
b ?ii.$ t· 2t b " :;1'i-lrni*frl!M ( m. n ) tL ( -=fi'1':>iR;JE'. ¢ 

il t 1,, b lil'Ifrli--C'Faffl1@~f)'ftt::.fi, > ]§'flHi a" ~1-.:: .. Jilli 
:W'ffl (binarycl assi fication) t·~ Lt b J: \, 1 0 {91Jj__ t::L 
e· lJ - 7 < •:; 7❖ ~:.: o \, , t , 1 ~ b ®*fii tL ~lii.$-e~~ 
[r:!Ji"~fJ{ffltl{J.::t.lfa: c& Lt 1t 1 ~, ftffl,t'.f:i--jj=;' Lt o !) , o ~ 
b ufii* fi(IL;i:' ~lii.$t'l~lffii~iJ>ffltltJ±M ~ ~ L -c \,I~ I, I 

:::. t t:xt-t b Faffltta"~ Lt 1, 16" :it::., flffltt i-' !i!e~fE 
-c·, win if ~fflti-:: ft.:ge~fJtf,5;mfJHrli i: . o J: tlm!lli'4M, 
~1gfflfirH:Mf6 Lt I, •b~-tl:~Fdl (feature space)t:.t3 

tt b li'e~t·~ Lt b J: 1,-." 

[ o o 1 5 l 1tf£ L\,--.~fiiJfjfil!.t:131,,-nj, f~tt-J.tU0 
--:>kl:AIDlt·;,tb o :::;:-·J.. 1:::'> 6t:J: b*tEl~ittBIM}fffi 
ffi o 9 / 9 o 4 3 6 6 {e}ElJJ~it&:iflJU:~:>i. it 0JJt1r,;=tl!! 
{::OOT 0Faffltt~~Tt·iJ-7 '? "I 7~1-t'ff.ltT ~1f$~ 
lffl~ l_. t 1, 1 0 ,. 
[ o o 1 6 l 1¼19 a"~ffiti""htX, .:EJ1~tfi~2 2 ~~1if!E 

-t 0 t::.ll1')t::.4~1taJI-r:.•,tffl-t 0..:. t h"'c·~ b1f$:ii~ ~h 
t~•0 o :n;i", A1J:::;:-·;.:y1,1,,iffii{.IJJ1ij;zf,:;7"9 5 1 t:: 
J: VJ, A:tJ~fLt::.·r>:Y'nffi1.fl~nHi-t0, Z:.<7JAn:::;:-· 
;.:y1 ,vffi1.itt. 1tt*:i\:O):.-,·-;,,J\'7;,, ;z 11vd0 ;Z::J:..~ 

ffli,, •tffi(.iv':l:ii!ft]~J'J 7-1<.71/ ;(0Jfi5Eirli~1#b tc:.ifJ 
(,::, :;,.,--:,,,1{7,:,..·;zJMffl;z 1·17°95 2 ~JflPtJ.!!::fJJ!~ 
hb" ,'1:(:, W!l:Jl:;,.,-->1<.7 ✓--;zf';,:::9,1,@f{f<Onitial 

scene balanced digital images)1=.Jix.7..f·:;7"9 5 2 

~ ffl i,,, t «)~:,;ti 0 £-~~titilE a" AJJ '-'f ~;: ::9 1vffiitH::M L 
~c~mT b" f:hf,;>t-:,)Ifl:Effi*lii*frfiJfX1f;z ::;- ,:; -Y 9 5 
4 i: J: IJ , :;,.,--1/ 1<.71/ .X 'r Y 7' A·ffifiltl:)1}1f.!}! ¢ :h 0 ◊ 
ffl.55:'.fffl{ru!Jfl;z r ·17° 9 5 5 :f.i{11i.$ffit:;i@Jfl~ h, ml,\ 

tIDLe11JltNJl'x1f;z ::l ·17°9 5 6 ,:itHs ◊ 
( o O 1 7 l JlfL-effi~J!!¼Jl;ffi.X r ·:17° 9 5 4 ,:trJJ'WC' 

t!_. 0 --::>01f$t:-::> i,,, t a1:_.rn:::, J •) 3efr:;;ciic:.i!1! ~ ~5¼: 

a-◊ o @f~O)RG Bfrfitl:.k'J.T'O)j\~fflP--C r Ls t J * 
i:~Ui~hb, 
[~3] 

f,=(R+ G+B )/sqrt(3) 

s=(R-11 )/sq,t(2) 

t=(2G -R-B)/S"]rt(6) 

r o o 1 s l AJJ tJ'7--''l>:7 lvlrnif.i0:;1'i-lffii*~:fffl L, 
flfl:e.lffii*t"if) 0ift.$iJ{~t~ ~ tL◊ 0 fflJI:'.0,IJJL -eii.$ml~ 
t::]£-:h Y'"(, Ls t ~fl;i'Jt:::t; tt ./S)~iHJh> 6il*h'1~ t::,h 

(4) 003-198850 (P2003-198850A) 

b ◊ .:iv-·::,o)ffl;f,s~tHL :;,.,--::.,-,1<.7 ::,,,;zffi~0Jm:;k~­

=n/ :7 :;,.,- 3 >i:tJ rt -0 IDL-ef,JU~ttJ J: 01';Jl::JlfL-(gffif!!¼o)e~ 
rJ1ft::mt::~--t b ::;::-p (TJ::J J,- :7 :;,.,- :1 >t:~-:J~ )tfflff.lt~ 
h--C\.,-i;:.,, 1=j-j_t..,i1.f::.Ls t@:t~t:.:t::;;;t-i;:.lffii~iJ•IDle® 
*t·i) ),;;.§;kf't-ftff.$❖ :i' 

(1~4 J 
Pr(Skinl !J, s, t )= Pr(SkinlL )* Pr(Skinls )* Pr(Skinlt) 

t··;,t 1), :::. ..:. t·o:>§;kf-'f:ft.fr::(ff Pr ( S k i n I L) , P 

r ( S k i n I s) , oJ:tlP r ( S k i n I t ) 0)-f 
:h.-f"tltL .IJJLf!:,J:3J:ur:Jlc.lJJLisffi*t:.~T ~,JJ'lfli1 r- v-.=. 
::,.,;,•jftfj(original training distrihutionH:::X:.1 ..:Zl_!f 

i~ ~ Jliffi Lt ~Jjx:'"if-6 " fflMr¥1t:, fl!!.0tt*a'.Jnrt elmi* 
<7J~tft1J?.t:tti, P ( co 1 or I S k i n) 0~ *~ Jfl\, \"(_ I,, 1),;;. ( 1/ f; J \;., ?.:, (Takahashi et al. )t;::J: -i;:. 
*IE1ti'fffi 4 2 0 3 6 7 1 {e}t:5 J: tY:if- > 6 (Zahn et a 

l . ) t: J: b *~f#i'fffi 5 7 8 1 2 7 6 ~~~{L ) " t,Y:* 
a'.J~x.m:ff * a" mi, 1 0 --_)0:X:J,;H ;;1::11c 1JJL e@ ~0lii..$51"· 
:tti~flijJ:::,;o>t:: Lt i, i~(l., IJ,1it'1>-iS" ~IL ttht::.~t:Jjv') 
jt~;I){ ~ ( \ C 

( o o 1 9 l :@:t 0fifri*t:M-t 0 fi¥(TJJ{Z~ t·)..1Jmff{:f! 
t:MT-iSIDl-(gift.$ft1fi ~'Jf:J/£ Lt 1.,-.l, ,, ,IIJLeil.$½"=ffl 
i;L ~(rlfc· JJ'--ffi ~ Ji_ ( thresho 1 ded) , ,,g. l!!lJ*7j{JllLfg £ t::. 
t;;J:'11::IDLet'a"t~Jl:'.~it t 1., •0=11ll!--1 ·:, -YiiftJl..ii: ~iL-iS ◊ 
itb tJ ~:::, A7J t; 5--iillfffH:t:HJ· 6)\0011Jlt!£a"~til-t 6 
t,,::&')(:fili~t:Jj 7lv::I 1) _':(J, (face detection algorithm) 

~fJ!ffl-t b ..:. t L llJ'm;c·;,t 6 , 1: Lt ~lli ~ tLt.:filiflf!tN 
t•b1Iflf3i'Ifi:i~iJ1MIW t hZ>" :fill~WJJ$t:~ Lt ij, -=c 
J \-y'-L,. ,"::, ( Moghaddam et a 1 . ) t: J: ◊ *IEf'!r~'fffi 5 7 1 0 
8 3 3 {e}~~!!i1~ht,,:: 1., i" 

[ o o 2 o J 1Ja j__ --c , AIDl a" ffis'J:tJ! c -t ◊ e· 1J - 7 < 
·17°0(t/£1i$t::~.J1., 1t tJT-o)ifiay:,)'}ictil t 1, •b ◊ 1-
37 G (Cho et al.H:J:0, Adaptive Skin-Color Filt 

er,Pattern Recognition, 34 (2001) ffi 1 0 6 7 1 0 
73JL J:3J{/7L-,.17G(Fleck et al.H:.J:{), Find 

ing Naked People, Proceedings of the European Conf 

erence on Computer Vision, Vol. 2, 1996, ffi 5 9 2 
- 6 0 2 Jft··;,t ◊ ◊ 
[ o o 2 1 l £t::., tl!'ttil!!!jAITfi, ~, z1=., 1§, *, £ t::. ~ ;;1: §J ~;ati t: ® ff<tp t:, .:1:.m-c .:b b ..:. t 01iiffitt ~ 

iRJE'.-9 b 1f$fi1+1£T 0 J,_) 6 li'.t> 0 :tM--C' «>-=- t b J ~ 1 ◊ 

.A000rnltH:.:-.J ~ ,--ct;; 0J', < 0lii.:iciJ~«> 0 ◊ fJ!Jj__ t:f, -"--1 
-e1i,.6(Heisele et aLH:J:{), Face Detection in St 

ill Gray Images, MIT Artificial intelligence Lab, 

A, L "'!emo 1687, C.B.C.L. Paper 187~2 0 0 04 

3 Ji , Jl,.::f t:, (Luo et al.)?: J: -i;:. *IIl~~¥llilffl~fffiffi 0 

9 / 4 5 o 1 9 o s-,jJJti':J±fm:1Jc.w~t·1) 0 ~t= e· 1J 
-7 --z •y 7° 01tnx.,:r,n L ;jCJ!!! Lt vi b ◊ 

[ o o 2 2 l .::t.Jffl~lli0ttjfftitf,r0.::t.~XiHi, .::t.m~:.: 
nfil{fcJ)f~tl: ~ .~·t#i: Lt 1., \~~ 10--c·, .::t.~.::t.fm~fi~t:::~ 
'.iJIJ--C· ~ ~t,12t:if)1;i ◊ fftli_ ❖:L -e-1{-t;:, (Saber et a 
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LHZ.J:6, Automatic Image Annotation Using Adapti 

vc Color Classification, Graphical Models and !mag 

e Processing, 5 8~, 5{}··ctL ~it91:tl:l"'t6t.::bbt;: 
e O):t-JUl !Jo) h- i Jfl " • t 1, , 6 ◊ *~~ c. L t U::f U:L tI. 
:UL },_I!ffiJvY*OO, :BJ: (.;t*O)J:: -3 lj:§;. < O);fiffl0~e 
0)3:.if!iJ,~trsii"!i:h:h.6., 2- t:,{::tL C::tlGO)af,f,j0-)1.,, 
<---::>t•l.illru(*O)t~fPltt ( image orientation) tZ.lffiT 6ivJ 
~(l{Ji=O.ri(a prioriknowledge) il!;i'!h t L lj:tt:td;flj: t:, 
lj: t ,o:>--c·t,> -5" .=t~lj:.=:tmo:>+r=tEilii~i::t91:tl::T 6 Tb 

2:. c t::*J!{"'ttd;f, !f~(;:~ffit-:, ---Cfflffiaf.Jlj: (posi ti ve)t9!1:H 
iTtLl::.L fi0)77 1) 7-S,- ::1 ✓(downstream appl icat 

i onH::tH '>t *Jtti~< ( ~J ;U;f, mt··:, t.::~ffif~CT>t91:lli 
l,::J: ')1'lEliilj:ffifiH{ifP111:0)~5:£i;iJ¥< 0 ) 0 fiE\,,, J: 
1iJi!¥!llj:±~±M~lliff~hc:-~c Lt" •6 C 

[ 0 0 2 3] ::.o)&,~tti~~JE~i:t-5t.::bbtz., 11!1 (-;JJ;, 
~.W)iflTb•-~t:,lj:bfY?~~~---0).:±. 
Mvrt.t~t91:tf:tJJ$ i fM#(:"'t o " z:. 0)1fit:Ji . e:o J: tF-r :1 
A+ v 0)1111.i{iJ>G' :3-ffi~i}>.:l:mt::~£ tT t \, I 6 ;fp(;:-:) 

1; •t O)fgfJif@i-9-i_ b 7..r "I 7°, fgfJHi i~ffit··:5-HiRT 
b Z:. t t··~Fi,"j(!l;_J(::lilfi:f~ffi.±.ffl i:Jf:;J£T 6 .7-r "I 7". ffi 
~iJ•.:1:11n::~£tL t ~ •6mt$ii~5Ei"" o t.::&0t.::. ~rma"l 
t::[{JlHl"'t ,£,ffi~i---:;£ t.::U-fhJ.: ') b $ < 0)!¥!1fl0)± 
M4~'ti ~=~--5~ 1 t :5J":·llf"'t -t> 7.. -r "I 7°. lj: t:, 0q::t91:te ~ h 
t,.:: .=tMrlJl~t:5 J: Ut-tili Lt.:, fffl~fFtMl•:~;t il,£, ,ii$ 
0)7 "'/ 7"ifl=:nx.i" -t>kr?--Yt·~.Foc~t1.b ◊ 
{ 0 0 2 4 ] l;Rl 1 0 ti, !Ijj~ :t t.:tl:~:!E. 0) J: :3 ~ ±Im i 

t91:lli"'t 6 t.::bbO)*~aJH:: J:: b 1fiti~ L -ct,,~◊ Jc-?", 
J-...nil ":7--'i"' ~-· 5' 1vWf® !--!{:H~1-b 1 o 1 1 , ;1a::, -a 
:B J:: ti-r .7 7.. +~ t::J::-:, t lmi~i :h'-ffi.i-6 ,::z 7' •-;; 7i,Z.t3 

l Y'(, -at-r.7 ;J, -f-vO)!f'?fWtz.£·-52-, ~ntt::'-'F~~tL 
t.:. (suitably trained) $-Jl=.:;1..-7 Jl-,-'f, •y J-. 7-.7 t.::J. 
--:it ::g.]!ID•t:±MFs''i!lfifin,~J •J ~1i---c t::,itb" i1:t:. ~$ 
< O)~tl!i.1:Mffi~ i f'\::Jvt"'t 6 t..::bb, ffflt~tml:H:z r •y 7" 1 
0 2 3 iJ>fflt,,t:,i1.~,◊ lul!k¥t.::.A::hlmifiHifffl~rr1'Jt91:tf:l7..-r 
•') 7" 1 O 2 2 iz. J: 0 :JJ1!.! ch. fffl~rai 7 •y 7°h':!E.ffx: 0 h 
6 1 0 2 4 ( 7-=- •y .7 t:, (Warnick) (.;:J.: 6*004t~'f.ffi 
s 9 o 1 2 4 5 ~t=~clflO)pq~, *nJJ,t;m~t=~mtc. Lt 
lf£it¢ ) o fffl~mi? ·1 7°i:::t3 tt Mlftt~c O)ffi'!~lj:;t-1;; 
-":'7 ·1 7" < ~JiJ:f 8 o %L-ll) i~T 6 Mt!liflJit~O)hiJ1• 

r rl'l' t> f.;, (smoo lh) J t" &> IJ , c •:, lj: ,£, :Xl1!1 tz. J1iJ ( tt ~}ft 

~ tL 6 1 0 2 6 , Z:. tV::, ,~tR 0 ht.: f~1mfllt~t;;t. -f O)lnJ 
lfo:>fttt?::---::>l1-(7tl1f~h-b 102 8◊ w~O):t%}1;-, C.: 

tuJ)!¥!l~0)~11.t t.i~!i'.~1,-~}J~, --:;£ IJ i:j:7.i('f~tz.JtiJ 
fp--.,tt.i"< t::'ff~v')~Ji-:;0,~1,· L tt ·1<.:. c 't:'&i>6 ., c:: 
O)i/r~O)l?!JflO)f~'l'':ti ffll \'( ~O)~~iiJUt!t 1lliO)WE..I. 
rn t i 12:YJ 1Ji" 6 ◊ iti:: . =-)x O)§:.JJt1ct i m 1., , • 'iJft. 1#k. 
t::l J: V:WO)-f-~ ;..,· .i'-1v0)-fh-f'i1.J::o ~ i --c. 1t ~tlf.::if 
G fplj: @e O)ilJ.!tl!ifffl~ i ili:iW. T -t> ◊ §;.lfl :rt O)f:f:Jtt.i '¥,~ 
~0)::.:;1..-5~*o/l--7-.7~J.IJ*D0tL.Mtl!iE~ 
n'W@l?!JflO)!f~ttc--ix: Lt 1., ,bo):t;,:tii:k:5E~tt-£> 0 .:. 

!(5) 003-198850 (P2003-198850A) 

tL C:,O){m-fj 0>1if.:t !--)TTL-cl., -t>-atlti■t~O)hiJ'ii t>iJ'7J..· 
'Ff.?}:µ,ftf1.;! .t lJfitfil ~' , z'E. O)f;it. -f O)ffllfl O):fzyf:E c tl: 
:n:;:oJ.v"~i::tra'-Jr.7 7.. +~, f?r5Ev'){v:~ ( lmi,Jcr),@;illili: 
fi--C\16 1L fil.iif*~.W.t:: tilt v 16 ◊ ) --c-J,;, 6 " Z:. v) J:: -5 
lj:!¥!1::tf O)f1·ti z- )TT't°flJ.!tffl'E~(J) ;z" iJ>nt 01;,7£ z::1:.iw~ c 
11-¥1:ftlb a fr:tfrO)i.a:W:, t91:lli ~ tLt::.-=tJ!E11JiM:t::it1:& Lt.:: 
f§*.fHitL -f i1. c lul~i::, {lI.tli:J:3 J.: U'iiiJ,~~ ht.::, ±if! 
t.:' 1) -T? ·') 7't,ft:JJ.lt 2' tt6 1 0 3 0 0 ft!!0>-ll};j¥,J.3:.Jm 
( f§IJ,tl;f'~-\-'c>Jf<) OJ~tl:\Lifi'i]~O); 7°0-+--c·uJr1~t··J,;, 

( o o 2 5 l ~ 1 ,:.~ 4> c , 11:lt±~~lli*ih'iJHR 0 t1. 

2 o. ,ttJ,1Ja1t=:t t.::U:ilf.;i:!'l"Jt::. -fl!O) t.:' 1J-77 -:., 7• 

M; (x, y) iit-rvtL, .:.2:--c•i.!.iliP01\'£c•O).ia 
ffi:lt•':;P') 6" YJIJO)tfr§', .:±.fmt91:tl:\nO)---:;iJ>t.:· 1) - 7 7 ·'J 

7°M 0 ( x, y) if'FffltT60)t::ffi1,,{--,h, . ..:O)M 
( x, y ) !;;l: . .!j-j_ t,h '(I,,,£, l!lli*iJ', ~tR0tL t 1., i 

b c'O).:l:Mt91:llitH, iJ,. 1r 1iJ'7£ 6 t~a'-J=tMt i 'f'J!fJr L7£ 
1, ,c:: t t.::OOT M!lffltt !--)TTL '"C ~, ;,s, c:: O)J. :3 /j; t.:' 1J-
7 < ·:'7°1J' rn1 \.\Jifl (~Ji. l:;fl . 0 tZ.Jl!:l· ,uf$) ~ fl'9 6 
0)/j, ~t 0) t.:· 1)-7 < ·-;; 7°M i ( X, Y ) f;,{flJ;;i, ififi 
((Jll.-ttf o . o t:ili:~ \ff$) --c·c.n 6 lmi•tz.t-31, ,t O)h c· 

it.£>" ~Jla''.ltZ.M 0 (x, y) tL ~i.bht.::fil.ii*(il.~ 
t,~-z:- O)~tR ~ ti --c ~ l-£> ±.m~mn,.::=w:t;t--c· J,;, o t A-~;: 

Tft1fltt !--lf. L-c v •-t> a 

r o o 2 6 J l;RJ 1 t.::t. ffl5:£0)l!IDaIYJ\/ 7,.,;,{ > Hi 
ft,O)~-g-~ 4 4 -fp .:-;, 1llii fJ .. i:: ;..,-1 \;..,, .::z ;,< > }- ti f').::7?'~1R 0 
il. 6 0 il!tR ~ fl. t i, 1-5 ffifj..I / j \ ✓ 7.. )<. ✓- HifN:~---5 
~ . :i1~11:;.1J~:l:J)i~tR ~ il. t 1,,, 6 I;.., j \ ;..,,_7... x ;..,, i-. iN~af.J 
.:1:.M:BJ.tl~~±ffl(.::lj;~h6 J: j t::I::,.--J\/ _7.._;,{ > f' 
/!illf.tl]{§ ~· 5 O i)>tJ-:.JJ.lt c:: t-Lb ◊ 1~tR 0 ht l ,,£, llfil(it:r. ✓ /\ 
> ;:z_;,< > r- iJ>ffi!J{l!!lfg~t::m:t- 1 • J._::hllfilf* 1 o t=:iffiffi 0 tL 
6 o, I;..,J\::.,-,-;zJmif* 7 OiJ{f't:n't~h6◊ 
( 0 0 2 7] *9'EUJH;:J: ~t~~~fifflO)~WJ.±Mi~ 

::±ruJ11~--c·J,;, 1J . it::.~~ lj;Jmi1itif1:iJ•uJ~c•it 6 _ {vlLt 
tf~ JEBJI--c· ❖i. Aff.Jl.iJ1t91:te ~ tL t 1, • 6 ®1flflI{~ !--~ ,t &") 
t::~lJHl: L --c J-...JI11.fJ•t9!:l:H ~h-c i., ,lj:i., 11!ID~~Ji~iffltiiil'l1 
i=~~f!::. Lt.: fJ, ew.::RiJ,~lli ~ht i.. ,b ffif*µ,ftt~H~i. 
&")t::~~11::: L tBff_::Rn~t91:te ~ht~ 1 /j:1; ,ffififfl~iffl~ 
a{Jt.::~i3Hl:::T 6.:. t iJ•-e:-2 6 ., fl~O)~-fl'.J=l=.if!i~tRi¥,J 
llfil8I;..,-J\ ✓ _7.._;,{ Y J-. O):Ji~tz.Jfl ~ i6 2:. C. i;>t-·"2 ,£," ~J 
j_fJ*.1tBJit·U, j,.J!Jl £ t.::liHfi_::Ri:i>~tl:l 0 h "( \, 1-t, llfilf* 
~!!& i ~ i. rbt::~t1 ft L --C AIDL:B J.: tF'lli.::RiJ'1'§!tH 0 fl ·c 
~ ,/j:tc iiilH-(~µ,ftf~ififfiWJt::~1.!iftT ~ . .:_ c iJ,--c-~ 6" 
[ 0 0 2 8 ] fth ') i::, £ t.::li, -fht::tJoi. '(*3t8Jj'(-' 

LL ~i}~lli0htv 16@if*flR~t::~i.bb,:/1 :('~ 
*!--1l't,. z:!t.JJ't91:te ~ h -rt ,lj: 1r ,Jmitjta~i.::itffl+liaf.J 
~ / 1 :(-~~ !-- fi -3 c:: t ~. Altllt,~te t: h 't: 1., -t> ®1* 
ffiit:iz.fflfiuifl'.Jlj: / -1 :('1~2:.'fil,, Allll.lJ"~lli0h ti 1 

~~•llm®ffi~l.::/;;t~i.bb~ / 1 ;(~i'.f'r-3 Z:. c, :tt..:: 
7-1< (bodies of water) fit9!1:H ¢ fl. t ~ \6 lmi1iffl~ltz.~i. 
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:(6) 003 198850 (P2003-198850A) 

<l)iJ: J-1 7~lt~~:fr\. ,, *iJ{~lfl 2-:trn 1iJ:1, 1n!li1Slffit!!¼ 
t::lili!H~t'li~ ./ 1 ::Z'~*a--1'r '3 c: t ifit· ~ ~ ◊ 
r o o 2 9 l {i;h IJ t=, :£1-.:tL ~ ~t=1m.t t*Jt\aJJ--c-· 

t:L AIUliJ~~l±l2:h -z:1,·;J.Sjjgj{:ftflfit!lQt::ffl:fii:l!t'l~t=-r·7··o ,y 

:\-- 1/::1/'~fr1, ,_ },JfiliJ{~lfl '2-tl -n 1iJ:\. .,iirufSlflfl~Jlt=t±~ 
x_<l)t::-r'fo •'f :\--1/7-~t=r '3 c: c --'t..,, llixi;{~H:\ ~ t1. --c 
1, 16 n!li{SlµJl'.i!/,U;::ffl§EJ'.JiJ:7~-:fo •:; :\--1/ ?'~fr\.•, Bfxh• 
~l±l ~ h-C 1, ,iJ:1, ,JffiJfaiflfl~?::t:t~.t<l)t;:f'·fo •:; ~ > ~f 

a--fi -3 C: c t;,t·~ J.S ◊ 
r o o 3 o} {-th 1J t::, £f.:tL ~ t;,t::1Jlli. t:;ifs;:¥e;8Jlt' 

tL !f.¥Ji'Y0ffiflf.J±lm0ea--ilHREJ'.Jt;:f~:iE ( e¥fj!jcilil(col 
or re-mapping)) -z-~ .ib ◊ 1J1Jx_t;.fjjljj~P'JC')~C')ffit!!¼0E!. 

a--JfJT5E0 11ffi Lit ,(preferred).! it,::tl: 1?e-t!0(memo 

ry) j ~0ei:.:f1t.iELt...: IJ, 100{f!P'.!0!¥f011.ltt~<1Jea--P.Jr 
5i:C') r if i L \, 1 J i t...:L± 1 llc.'~0 J Z:1=.0f::'.:J:: ( tJ!Jx. tf' 
.:i1L-· 7 :1-.7-013(:.) f~:IE l..t..:: rJ, it...: lll:li{SlP'.!0JIJUi!Uil¼ 

0e~m%::0 1t.ffi L\.,J it...:U: 1!effi0J ID10e (f§IJ 

x_UBfflttL~IUL0e)~~b-3~~ttt&iEt~6. 
13¥lJ!ic@.t=tL e:f:IL BJJJJL :BJ: lj'jjJj(O)f~:IEiJ{¥ff 0 
h :6 . ±lm0~& H~.1Jrr~ -it 6 2=. c tL E,¥}j!jcJii0 ·f§IJ 

t\t'.) {5 ◊ 

[ o o 3 1 J ·f-t.b •) t:., i t.:tL ~.::, t::1mx. -C:;ifs;1£BJJt· 
tL 'ff 51:: eTJffifl1:J .:.t. /mcTJf.i3:/:3 J: U'tti!l& t=~~ a-iii i,, • --C :;,,­
~ { ~ 1/ X ( R~ :BJ:: V'h ~ -1, 3 ::.,,;z} a--am~ ~~ 
~t·e- ,b" fJIJx.t:L tillr0:3/ci~i.r,?f{ET i.50iJ: 0tf~0 
ffi1!&0et1 J: t,,"~Jla--Jfli, ,t ~f;f,;£ t...:t:±$Jto->s-·-::.., 1, 

51/ ;z !;:fl{<l)Gh, it...:, m~0:3/cWi{iJ{1'f{ET ,b07J: t:, 
tfJfil ( Iffl) 0ffi~0e:B J:: {F;/tl&~ JflV\ t i~µt;;i t~I± 
$_H·01/-:::,..·1,3::.,, :za--iR!i:J:6,:. ciJ{•·ce ;,s ◊ 

[ O O 3 2 l {ttJ IJ t::, i t..:t:L ¢ G t::1JU x. -C 2'js:1£BJJt· 
tL ii5E0ffiflkJ.±/ffi0ellfflJa--m1REJ'.Jt::~~t'e 6 ◊ /JIU 
tL ffi{IP'.!0.s":.ffit.\!X0i3(7)1Jf~&(color gradient) ~M 
)1:'.0) 1°tlfi U lj if.._:t;j: ;-ilt1~0. ~(T)5~ (!'gC')IJfj~ 

OC) t=f~1Et'~, it~ ji!jjff P'JC')filtffi~0):1 .'./ I-- 7 ;(l, t:3 

J:u·e~a--M1i:'.0 1ttf£. Ll--•J it...:ti '~2ffi0J P,Ji0E. 
~ ( f!lljx_ ❖ :;J:, ;z 17 ;J:;t ~{j~~) ,,~t;, -3 :n~fE-C'ff:iE 
t•':g< ,ti◊ 
[0033] ftbrn;:, ::J:.t..:!:L ¢t;,t:::1Jax_t:2MfBJit· 

tL ~t'l~.±.Imt=~·:Sv •tffi-(Sl!--ttliFa'i (interpolate) -c ~ 
6, 100(10t!lira'lctL fHET-iSffif#!O)*~~, tJ1;*1,;;­
;; a > a--f't':nlt-t 6 c: t 1:·&1i 6 o ffi~--c-·t±, ;zitID1 '/51 
-,t-,"v-1/ =1 1/ i ts..::i± ={~;z 7"51 '/a--£t:: Lt...:11/51 
-;t-a. ... -1/ " 1/ {t- Jfil-- • i.5 o ~iJ: 6 ±lmielfflt::fe;f L-C ~iJ: 
~ ·1 > 51-;t.◊v- 1/ c1 >fRfl:ja--~Jf:!T .ib o::,;t,,~£ L 1, "◊ 
-JR;t:., 1J1J x_ tf~~ t 1, •-::, t...: Jifilfa!0>-1'-ffiJ!'t{J~ffi~t;:tL 
ffl]T,[!0}.Xt.Uf:31 .:.,,17-;t:t,,--1/ 2 ,:/cT)J: 'J ,;j;'-If'-00-1:3/JL-· 
!;:tlld ·1 /Y-;t'v-:;,, =1 .:.,,7J1,.:flJ ;(.b.i.Fjg"~J: <~ 
n~--t ~)" Wlix.tL Z:1=., 'lf:f!l(fol iage), :BJ::U'~i/:-:J 
7}((bodies of rippled water) J:: l-- 1-d.,::JifJC')ffiBkJ±Jmi:: 

1.±, .:q:qru-1: ·'FJL-,t·t:Ll::..::]=.< ~iJ·i", :\-- :i.. t:·o t;, {Cubillo 

et a 1. ) 0 t: J:: -b *IE1f~'fffi 6 1 4 1 0 1 7 -ry-l;: J:: -_, -c 
rm~~t1.-c1.-.o 73-7-:J 1L---:a--£t= Lts..::, J: 1m~~-1:-r· 
,1,~,ti~t-t'oiJ•ii LhiJ:l--•◊ 
[ 0 0 3 4 J -r'::./-:J Jj,..-]iffifSl!-l.!l:f.11!J:::BV•t, ~~{t'.;7'JL---:t 

1J 7:.'.b. t·OOI{Sl{t-~ffl.ft L, ;f,!!JfflHt·~1'rt...:t:!:6 c: cUJ: < 
J;[J ,\:ht v, i.5 ◊ ~~ t L --c , :1 ,:.,, ;i'f 1J .:z. - > 3 ::.,,:mrm.-c·· 

c:. C7)~t'if t !;: 11' -5 " --f Cl){§IJ t Lt !;;L iJ x - :,,, O)~l4~ 
{Jain's textbook), Fundamentals of Digital Image P 

rocessing, 1 9 8 9 if., 7°:V 1/511 7- -*-JL (Prenti 

ce-Hal 1), m 2 4 9 - 2 5 0 J[~~w.l2' ht...:~'" ❖:flt? 

X-711!1:l_!U.:L :1,/';-jflJ :i..-:;,,g ';,-'!;:~,::Lt.::~~{t!Jl!::i=i. 
O::,f§IJ-c· ;t {) ◊ 

coo 3 s l f1]x.kL rnt-:z7,7a--ffi1,,6n!li1t0~~ft 
~ Jl.IJ. T 05:t -C\ti ~ :h o " 
(Ji 5] 

s(x, y) == i(x, y) * *b(m, n) + p(x, y )f ( i(x, y)-i(x,y) ub(m, n)) 
[~6 J 

s(x,y)=~ii£~ ~5ifi~ L t~t±l)J[i!ji{~ 

i(x,y)=.:::t 1) C:)"')-;vl\.}Jlifil{t 

b(rn,n)=D -/:A :::I /:;j{ l) :::t. - -;_.,, 3 / 7 -f JI.., 7 
ft(x, y )=itilHff:llfTI ~-{f ~ 

f(x,y)=7 1.J /':::~~ 

**==t7Zjc:::I '/7.]~ lJ .;.1. ,-s.,., 3 ~/ 

(x,y)@ff~~ X ff~ y 9IJ~?F'9. 
( m, n ):-:i / ,ff :_J c::t. - 1/ El '/ 7 ,f Jv?' O)~ m fi·m n 3'IJ ~-ifs:"9 

-C';tb, 
( 0 O 3 6 l ffi~c L-C, tfttt..:ffi®(unsharp image) 

ttn!ii(Slc 0-1\;z 7 1 JJ....·51 c 0:1 ::.,,;f 1J :i..-> 3 ✓,i::J: 

-:i-C, (-:Ji 1), tntt-:n!lifSltii(x,y)**b(m,nH:J:-::, 
--C, ) 1=.J;x.~tL6 ◊ lxt::, ~ 1J V:--t-1t.,n!ii{Slf.i,t;,t.:Htt21im 
(M°!a--'JI l,, 1-C' l \·1 I ,;z fg-ry-a--'.'f:JJ.x·t O (-_::, ;¼ V) ' J\ 1}' 

7,f§~(j:i (x,y)-i(x,y)**b(m,n)t·lj-x_ 0:tlo" ) " -t 
L '{, 2=,0)J\1 F{:Z{§-f}fi7 1) 1/iJ!'ffl~f(x,y):BJ:Ulf 

tt-:z x ~ 7, :;i--1HM:x t L -cmu1~-t ;,smr1mm~l'too~--c-·111 
:i[·~n~ 0 a~-t,-z~ tl:, f () U1ff i L. < t:±-tti~~(id 
enlily operalion)1:'&1ii.S (-:Ji 1JLL fiifiA'rhiJ: 
1,·1,, ) t I,, '312--C•'Ji'>-ti G i¼f~t.::, ftJ;iEt:=ht.,:}\11,;zf~ 
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{tiJ,. ;t 1J >-t-1vlmiflittt-:t:1:tntt-:lmif.ii,=1Jo:ll~h --c. 
~,,121tiffiiftfl a-4:Y>t T -6 o *§eSJjO)jff £ L v •~1il!!M~ t;:t:-; 
v ,"( (J. [;Ut? ;,__ :.7 7<7-Jvf*l'.iU3 (x, y)O)::n,, :.7 > 3 

✓ t·t/}IJiJ!Jfg{ta-~ Lt\, •6" l, 1iJ•'d:'6~J.EGTJ.t;,Ji]r(x, y) 

t:::BP t t> ffi/HJlll(g{t ,B (x. y) 011m:L :t-f Jit·y- -6 Jmi~O)fil 
-~i-3~-6W,'<~~lJ-77o/70)fiM(x. y)tOO 
f *n' &) ,6 " ( fi t:-3 J.: Y1rH::OO L ) t: lJ - 7 7 ·:1 7 0) 'lf -1 
.::(;o,Jmif.iv1 .A·t [<,J--c··&)-6 t{&JET'il.t:f.·. m1J1Jlll1a{ttJ 
(x, y) t-:1 J.: V:Y 1) - 7 7 •1 70){wfM ( x, y ) O)lffl{;iHi 
ti.L-J.T O)i(;'t'•*i: h. 
(~{7] 

L (M,.(x, y )(T; -T0 )) 

P(x,y) = 'aJ , +To 

m""l ~ (1,,1 h, Y )11) 

c.:..: t·, i 1;;1:.±.1H~t:ena-t~1-0 wiJi..t:f. M 1 c x, 

Y ) UAJDLt::OOT -6 ftffltl:.a-~Tt° lJ- 7 < •y 7"t··, M 
2 ( X • Y ) !;;l:1f-~t=OOT -6 {glffif1 a-~T t:' IJ - 7 7 '>' 

7. M 3 (x. y) IJ~t;:fffiT-6ffilf!l'[11a-~Tt:·lJ-7 
7 •:;7". ~,'{. ··c-J.: \,\, 
( o o 3 7] Ti tJ, :t-fmT -6~(.JtJ.±.f!t::m) L --C ~ v ,fi 

fJ!:tt a-::f;f-t -6 lmi*t::MT -6 rMm159a-~T ◊ J:~cO)JJlJa­
mm-t 6 ~ •\ . .AIULl::tL T 1 = 1 . 5 ' w~t:U. T 

2 = 1 . 5. ~O)t(n:t:l:T 3 = 6. 0, ~·'<'. '"'(' J: v ,, 
[ 0 0 3 8 l To ti, fr:--C 0).±.Jm~t:et;H;:OO L ~~ 
( r~J "W~) c-~t::h~~:h.6!ilfJ*t:::t-f-t6mlJ,a{l{§ 
{t~~L--C~•6◊ 

[ o o 3 9 l *~1if!iJf:1YiJtC-U:, ±i'Hiffit:e*t:i1H 1t:::M~&: 
T 6 &O)c 1;;1:~JE~ic t 1., ,~1, •◊ ffi§Ti'ltC rJ!-:,fpO) 
Jml*fj'[ifl ( X, Y) t::JJ\, i"( ~j:_ I'.; { !VI i ( X, 
y)) til. OJ:tJt>:k~<~6iJ•i>U1.~1,.,,t1,.,,52::. 
t t·&)◊. 
( 0 O 4 0 J J}IJO)~nfffJB~t:.t:-;1.,1--cU, 
[~8 J 

JJ(x,y)= ~(M;(x,y)T, )+[1.0- ~(M,(x,y )))r0 

t Lt\.,6, 
[ o o 4 1 l 2::. O)JJlW:J-31., ,t U, .±.Mffit:U*t.tli.1,., ,t:.#1: 

OCT 6 b 0) t ~JE ~ tee 6 ◊ ffi § -t"htL I: ; ( M 
i (x, y)) (j:\,ii)•~oiffii*{v:ifl (x,y) ~=nl,\"'( 
b 1. o J.: 1J t>:k~ v ,..: c U~1., 1,. 

(0042] t:· 1J-7?·17Mi (x, y) O)~ffltt-i:. 
MT 6 m1Jmii%t:.t;;l:§::. < 0)5JIJ0)5:t:h,;f!Jffi--C•~ 6;: t ti, 
!ilfJ1.i:'lf1Ii1H::fffl-t 6 t5if,!;jii..,_ff 0)4if£ ~ 1fT o :tf t·· &)ht;lI,i 
:/iic;:-t" 6 t..: 6 "C'&),6 ◊ (JIJi..i:f.'. ~ !:,{;:_8t]GTJ:l'Jri?i-t::t:-31,,, 
--c. Mo < x. Y > 1}\, ,1.1,~6~:tR~h -z-1., •o±Mffit:e 
*iJ"ffiil1±Mt··:t>6 t ;7;.,'.J:i:~~ 1lmi*t·«i0 c.: cO)fiffi 
tt~~TO)'t''ibhl! . .L-:JT000f*itiJ1JJJ;trrt 6" 
(J:t9 l 

(7) 003-198850 (P2003-198850A) 

P(x,y)= L)i\,i;(...:,y)T;) 1-M0 (x,y)T0 
t 

[ o o 4 3] ~/1/5' 1vfg{f:'lJ1f,io)t5lt,lffrffi:.t:-;v,--crnJ~ 
-e«)-6, mli&:Jiffi~ ( WlJi..tf. FF Tffi'!J~) {;:;}:H-J-6 IDfJ 
{tO)f@;lEt:: J.:-:., t [<,Jtt!O):;!;;jjt(tJ!JJ5ll:UAffi~t· J) {)ii", -­

~t::m}i&:~f.,flht:t::21., 1--C~FsJa-\Jt:.~11:'.:T 6~tHt~fi '3 
c.:. t ,i ~ i:> i::iEliEt·«>;" m§-t:h.tf, .mJi&:txffit~a-m 
1,., ,-6t.1i:ffit:t~:l'J9:tt1i::*4eaJJt·o)flJffll::ti:iil~ ~i, 10)'{''&) 

[ 0 0 4 4 J :$t0)1Jljt::t:H 1--C tL *'j5EJJ(i'l:ifl{::t:-;tt ,6ljjlj 
mFa %0)fi tt, x1 UST o :'.:!,-~ < t i-~O) 1::· 1J - 7 7 .,, 

7'0){@:M; ( x, y ) O)@H:.:'7);7/.fft.~·:t -6..: c lhj':;-z.: :h 

t 1., ,,6" ,f O)(\;b 0 t:.. ~8 t=~~ ht 1., •6 J: -3 {.::, ftjrJ 
twFa{ttt, 1::· ~1-7 < .,, 7·:/ifnFrn 3 2 t=J: 6 Mtrrh•t:.f~ 
0t1.07jljO)!f~tH::1.i'tB, l--Cl, •6 ◊ t:' 1)-77 '1/ 7ftitrf* 
3 2ttt: 1J-7--1 .,, 7•z A:tJ t L, 1::· 1J-77 •:17"t::oo 
3f! L tc: W '<' ~ (g ie;-~ te :JJ Af Wl;"c' cf) 0 0 t" lJ - 7 ---1 •'J 7°,fg;f 

trfnh•t:.te:tJ ~h.f,{§-l}l;;tt:·lJ-77 •y7"0).If'-J~fi . .iffl: 
11'{&!' ft*(@. £ tc: u '.fr·lr(/ifl C t h ts: _:;z IJ 7 -.ii t· &') '? 

--c J.: 1,, 1 ◊ 11.'.:,b 1) ,:: , t t-:li, :tm z. --c. 1::· 1J - 7 7 •:.r 7R:f 
ffrn0)[±\1J{t-%ti, JjljO)? '.:.r 7°b nJf£'t''ir°) 1), ,f-0)7 •y 

7°ij:-£t..:UtlfxO) t•' 1)-77 ·1/ 7° C !ft)-0)'1'$a-1fT 
,6 C: C ;l)i!if £ L v l O (JlJ i.. tC t:' (} - 7 7 '1/ 7°Mtrf n 3 2 
tto-7-1/ :1 >7 ·;17'L; ( x, .Y) ~1:.JJX. Lt t J: 
<, ,fi'.1)0 7-::.- a ✓ 7 •:; 7°L:L :&-l!!!i*0u!.!iff:O)i:f:l,t:dP 
t:,O)Jm~, £t2t::t-z-O)ifl1o)Ji!i~~lfe~z~Lt1,1-60 11a 
i.. -c , J:~c 7 •:.r 7°_fglftrf n 3 2 iJ''lf 1 :z:.:7 •:1 7" s i < x , 

y) a-1=.nx: L--C b J: <. !1-it1 ::r:.--1 ·:17°0)~JOO*O)f@:tf 
-z-O)!ilfJ*{.;::X'fJXS-t" -6'rJi~O)'lf 1 ;<~~Tb0-c'cb6 ◊ Jmi 
~'ll);f~O)'f5lt,f.jjj-ftt:.t:-; ~ ,-( fflfflO)Jf!k'tfflJJX.~*7 Iv '::1' l) 
.7.:'A (connected component algori thrn) z ffli, 1'{. ~!:-Ii 
DC')ffi\tJH1 z ff-to Fa~11'r.i'lf~O)-Jt-1 A.a" 1::· lJ - 7 7 '1/ 

7iJ• GM! Wt· :e- 6 " -f CJJ-tt -1 7J;;t*fgffi'f1:'rJi~t:.B,-t -6 
100~~ <;;: t-:tittiffii*t= din6 H--t: ✓T-1/) a-1l+.tt 
vc:1<n--c J.: v j" 1::::· 1J - 7 < •:17°.Mtff~iJ· G o)te:tJfi{t 
tJ, t .. 1J-77·:17"t::1Jai.. tx.>--1\:/7....x ✓ t-m11m1i% 
*JJJtn 3 4 t::A:tJ ~:h.-6, -z- L-c .::r.>--r,1/ ;,___x >-- 1--m11m 
{g{f:'i=.JJJtn 3 4 t:;):.::r. ✓ J \/ ;,__;,: ✓ r-ifiljtllJ{§9~1:_pj;t L, 
+htt, :;t;f J.f5T 6 t:' lJ - 7 7 '>' 7°(@:M 1 ( x , y ) , D 

:r-> 3 ✓ 7 •:1 7 L , < x . Y ) • t:-3 J: u·-tt 1 ::t:.7 ,,, 7' 

s i < x. y ) ,:.:m:B, 1-o. :efilwrt=~-t 6 mi1twm'Z'-zn 

Coo 4 5 l 1::· 1J-7 7 •y 7.11lit-trfn3 2 t::J: •J, t~fl';J.:t. 
Mt:.:t-fT-6i!itRLt..:!ilfJffl.::r.::.,, J\1/.:::t..x >-- r-~{t,O)~~l:. 
~~tt~~i.. tt•-6 ◊ {;lJc Lt, ff}~]OO{_iO):;!;;iR1tt:.-:, 
t -it \lj'~-9 6 ◊ -~t=. }._,qll. a-~ L.. t 1,, • -6 {ilfi*t::,j{i;ip 

~~1ti}Iffima1t· &) .f> " L fp L ~ii• t~. .rJ, ~ ~ AIDL ffi 
~ ( WlJ i.. t:fi!fil (It::-&-£ :h.6 ,J, t: ~filD !±:k~ ~ AffllP:fi~ 
J: •J b. 1J\\1ti:!-\Jt:~:t L < ~~ ,~.7;."?itO)ilt£1t~ Ve 
i%v~JvO)~ixftt::mt i..1~6 t ~ 1 5 rn.~:.:··_ ~ t:,'l;;:-6~ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE CA 94085 

In re Application of 
Toshie Imai 
Application No. 11/075,380 
Filed: March 7, 2005 
Attorney Docket No. MIPFP147 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

WWW,U$l)lo.gov 

MAILED 

AUG 2 6 2009 

OFFICE OF PETITIONS 

DECISION ON PETITION 
UNDER 37 CFR 1.313(c) 

This is a decision on the petition under 37 CFR l .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 fee 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. 1 

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 lo 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 submilled to avoid abandonment of the application. 
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UNITED STA IBS p A IBNT 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 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

EXAMINER 

TRAN,PHUOC 

ART UNIT PAPER NUMBER 

2624 

DATE MAILED: 09/23/2009 

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 
OBJECT 

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. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

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 TOW ARD 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 TOT AL 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 TOT AL 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. 

IL 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 (if 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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I 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 
indicated unless corrected below or directed otherwise in Block I, 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 I 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 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

25920 7590 09/23/2009 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

APPLICATION NO. FILING DATE 

11/075,380 03/07/2005 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Toshie Imai MIPFP147 8157 

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

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

TRAN,PHUOC 2624 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $1510 

CLASS-SUBCLASS 

382-162000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1510 12/23/2009 

2 ______________ _ 

3 ______________ _ 

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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The 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). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.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 US PTO 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 vary depending 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, P.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 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/075,380 03/07/2005 

25920 7590 09/23/2009 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

FIRST NAMED INVENTOR 

Toshie Imai 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

MIPFP147 8157 

EXAMINER 

TRAN,PHUOC 

ART UNIT PAPER NUMBER 

2624 

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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Notice of Allowability 

Application No. 

11/075,380 
Examiner 

Phuoc Tran 

Applicant(s) 

IMAI, TOSHIE 
Art Unit 

2624 

-- The MAILING DA TE 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. IZ! This communication is responsive to communication filed 8/25/09. 

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

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

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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 not received: __ . 

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 result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D 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. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. [gi Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Phuoc Tran/ 
Primary Examiner, Art Unit 2624 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090921 

Page 234 of 241



Issue Classification 

ORIGINAL 

CLASS 

382 162 

Application/Control No. 

11075380 

Examiner 

Phuoc Tran 

SUBCLASS 

G 

CROSS REFERENCE(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

382 164 165 291 

181 Claims renumbered in the same order as presented by applicant 

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 

11 27 

12 28 

13 29 

14 30 

15 31 

16 32 

NONE 

(Assistant Examiner) 

/Phuoc Tran/ 
Primary Examiner.Art Unit 2624 

(Primary Examiner) 

U.S. Patent and Trademark Office 

0 6 K 

□ 

Final 

Applicant(s)/Patent Under Reexamination 

IMAI, TOSHIE 

Art Unit 

2624 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

9 I 00 (2006.01.01) 

CPA □ T.D. □ R.1.47 

Original Final Original Final Original Final Original 

Total Claims Allowed: 

33 
(Date) 

9/21/09 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 3 

Part of Paper No. 20090921 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 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 Part of Paper No. : 20090921 
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EAST Search History 

EAST Search History 

EAST Search History (Interference) 

:········································································································································································································································································································································································································································································································~ 

!Ref !Hits !Search iDBs !Default !Plurals !Time Stamp ! 
!# l !Query l !Operator l l i 
iu i7 i(image and ius-PGPUB ioR ioN i2009/09/21 I 
! l !object and l ! l l12:58 i 
! ! lacquir$3 and ! ! ! ! ! 

.l ! !correct$5 l l l l i 
! l land propert ! ! ! l ! 
l ! !$3 and l l l ! i 

=~ ~ ~ . . ~ ~ ~ ~ ~ 
l l 1condlt1on and l l l l ! 
l ! !quality).clm. l l ! ! i 
il2 i12 i(image and ius-PGPUB ioR ioN boo9/09/21 I 
l ! !object and l l ! !12:58 i 
! l lacquir$3 and ! ! l l ! 

.l ! !analyz$3 and l l ! ! i 
! l jsegment$3 ! ! l l ! 
l ! land area and l l ! ! i 

!~ ~ ~ . . ~ ~ ~ ~ ~ 
l l lpos1t1on).clm. l l l l ! :~ ~ ~ ~ ~ ~ ~ ~ 

9/21/2009 12 :59 :32 PM 
C:\ Documents and Settings\ ptran\ My Documents\ EAST\ Workspaces 
\ 11075380b.wsp 

file:/ I /Cl/Documents %20and %20Settings/ptran/M y%20Docume ... 07 5380/EASTSearchHistory. l 107 5380 _Accessible V ersion.htm9/2 l/2009 12:59 :52 PM 
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Receipt date: 08/25/2009 11075380 - GAU: 2624 

Substitute for Form 1449/PTO Aoolication 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 I 1 I of I 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 
Fiqures Appear 

A 2002/0150291 10/2002 Nat et al. 
B 2003/01 08250 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 
I 
J 
K 

Foreian 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 

0 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 
countrv 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 

V 

w 

I Examiner Signature /Phuoc Tran/ I Date Considered 0912112009 

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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PART B - FEE(S) TRANSMITTAL 

is form, together with applicable fee(s), to: Ml!.!! Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

EC S 100 Alexandria, Virginia 22313-1450 
or Fax (571)-273-2885 

TIONS: This should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
II furt espondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 

B below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
1cations. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of ma,hng can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

25920 7590 09/23/2009 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

APPLICATION NO. FILING DATE 

Certificate of Mailing or Transmission 
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 enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated berow. 

(Depositor's name) 

(Signature) 

(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 
OBJECT 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

TRAN, PHUOC 2624 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

D Change of corres_pondence address ( or Change of Correspondence 
Address form PTO/SB/I 22) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $1510 

CLASS-SUBCLASS 

382-162000 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listea, no name will be printed. 12/29/cijl'Llfili 

$15IO 12/23/2009 

Martine Penilla & 
Gencarella, LLP 

2 ____________ _ 

3 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printortype) ~~ ,, 1:HS,oa Ii~ 
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. It: an assignee is identified below, t e 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) 

Seiko Epson Corporation Tokyo, Japan 

Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual IJtcorporation or other private group entity D Government 

4a. The following fee(s) are submitted: 

D Issue Fee 

D Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies ________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment 9f Fee(s): (Please first reapply any previously paid issue fee shown above) 
0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 
::C)The Director is hereby authorized to charge thl: requited fei:(s), any deficiency, or credit any 

overpayment, to Deposit Account Number 5 0-U 8 O_~enclose an extra copy of this form). 

(MIPFP147) 
0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .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 ___ (-~.,,~~~-----... 8~ .... • t~-'------

Typed or printed name __ P_e_t_e_r __ B_. __ M_a_r_t_i_' _n_e ______ _ 
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 US PTO 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 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to comi:,lete 
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, P.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 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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f_E_~ 
PATENT 

oE.C 'J, S lllll~ J IN THE UNITED STA TES PA TENT 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 

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. 

Sign~ ;;J • ~~ => 
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. 
MIPFP147). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6902 
Customer Number 25920 

Respectfully submitted, 
MARTINE PENII...LA & GENCARELLA, LLP 

Peter B. Martine 
Reg. No. 32,043 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

11/075,380 02/23/2010 

25920 7590 02/03/2010 

MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

PATENT NO. 

7668365 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

MIPFP147 8157 

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 http://pair.uspto.gov for additional applicants): 

Toshie Imai, Nagano-ken, JAPAN; 

IR103 (Rev. 10/09) 
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