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TITLE OF THE INVENTION 

IMAGE PROCESSING BASED ON OBJECT INFORMATION 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation of U.S. Patent Application No. 10/486,744, 

filed on February 13, 2004, the disclosure of which is hereby incorporated by 

reference in its entirety for all purposes. 

TECHNICAL FIELD 

10 The present invention relates to an image processing technique that uses 

major object information of images. 

BACKGROUND ART 

In order to improve the accuracy of image processing {image correction) of 

15 image data that was shot by a shooting device, a technique is known to divide the 

image into plural regions and to perform an image correction with a focus on an 

emphasis region of the image. Since the emphasis region of an image is generally 

considered as being equivalent to a region that contains the major object of the 

image, the central region of the image is typically used as the emphasis region. 

20 However, the major object is not always located in the central region of an 

image. For example, in the case where an image is shot with a row of mountains 

in its background, the major object of the image may possibly be located in its side 

region. Accordingly, in the case where the major object is located in the side 

region of an image, conventional techniques that identify the central region of an 

25 image as an emphasis region had difficulties in achieving an image correction of the 

Page 4 of 221
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major object with high accuracy and therefore could not obtain an intended output 

result. 

SUMMARY OF THE INVENTION 

The purpose of the present invention is to solve the problems noted above, 

and to improve the accuracy of image processing by setting and using an 

appropriate emphasis region for every image data. 

In order to achieve the purpose noted above, a first aspect of the present 

invention provides an image processing device that executes image processing by 

IO using image data and object information, which is associated with the image data 

and indicates a location of a major object on an image that is based on the image 

data. The image processing device of the first aspect of the present invention 

includes: an emphasis region determination module that determines an emphasis 

region, which is to become a basis of image processing, by using the object 

15 information; and an image processing module that analyzes the image data on the 

basis of the emphasis region and executes image processing of the image data 

based on the result of analysis. 

The image processing device of the first aspect of the present invention 

determines an emphasis region of image processing by using the object information; 

20 analyzes the image data on the basis of the determined emphasis region; and 

executes image processing of the image data based on the result of analysis. With 

this structure, an appropriate emphasis region can be set and used for every image 

data, and thus the accuracy of image processing can be improved. 

The image processing device of the first aspect of the present invention may 

25 comprise a division module that divides an image, which is based on the image 
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data, into plural regions, and the emphasis region may be determined from among 

the plural regions. By dividing an image into plural regions, it is possible to 

determine an emphasis region with high accuracy, and it is also possible to improve 

the accuracy of image processing based on the emphasis region. 

5 In the image processing generation device of the first aspect of the present 

invention, the image processing module may comprise a region image characteristic 

value obtaining module that obtains region image characteristic values for each of 

the emphasis region and the plural regions other than the emphasis region based 

on the result of the analysis, and may execute image processing of the image data 

10 based on the region image characteristic value in the emphasis region and the 

region image characteristic values in the plural regions close to the emphasis 

region. With this structure, image processing can be performed on the basis of the 

result of analysis and with a focus on the emphasis region, so that the image 

processing can be executed in a suitable way. 

15 In the image processing device of the first aspect of the present invention, the 

image processing module may comprise: a region image characteristic value 

obtaining module that obtains a region image characteristic value for each of the 

emphasis region and the plural regions other than the emphasis region based on 

the result of the analysis; and an image characteristic value generation module that 

20 generates an image characteristic value of the entire image by making the weighting 

of the region image characteristic values in the plural regions larger as the regions 

become closer to the emphasis region, and the image processing module may 

execute image processing of the image data based on the generated image 

characteristic value. With this structure, image processing can be performed more 

25 on the basis of the result of analysis and more with a focus on the emphasis region, 

3 

Page 6 of 221



so that the image processing can be executed with more accuracy. 

In the image processing device of the first aspect of the present invention, the 

image characteristic value generation module may comprise a region classification 

module that classifies the plural general regions other than the emphasis region into 

5 usable regions and non-usable regions by using the region image characteristic 

value of the emphasis region, and may generate the image characteristic value by 

using the region image characteristic value of the emphasis region and the region 

image characteristic values of the usable regions. With this structure, the image 

characteristic value that is used for image processing can be obtained with a focus 

10 on the emphasis region, so that influences from noises or the like can be reduced 

and the image processing can be executed in a suitable way. 

In the image processing device of the first aspect of the present invention, the 

region classification module may also classify the usable regions and the non­

usable regions based on the absolute differences between the region image 

15 characteristic value of the emphasis region and the region image characteristic 

values of the general regions. 

In the image processing device of the first aspect of the present invention, the 

classification of regions based on the absolute differences between the region 

image characteristic value of the emphasis region and the region image 

20 characteristic values of the general regions may be executed by classifying a 

general region as a non-usable region in case where the absolute difference 

between the region image characteristic value of the emphasis region and the 

region image characteristic value of the general region is equal to or more than a 

predetermined value, and as a usable region in case where the absolute difference 

25 is less than the predetermined value. In general, as the absolute difference between 
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the region image characteristic values of a general region and the emphasis region 

becomes larger, the general region tends to be more remotely related with the 

emphasis region, i.e., tends to be more away from the center of the image. For this 

reason, by classifying such regions as the non-usable regions, it is possible to 

5 obtain a more appropriate image characteristic value as well as to improve the 

accuracy of image processing. 

In the image processing device of the first aspect of the present invention, the 

predetermined value may vary according to the distances between the emphasis 

region and each of the general regions. This is typically because the significance of 

1 O each region in the image is often proportional to the distance from the emphasis 

region. 

In the image processing device of the first aspect of the present invention, the 

object information may be a piece of information that indicates a location to where a 

focus is on, in an image that is based on the image data. Since a photographer (an 

15 image file generator) typically focuses on a location to where he (or she) is most 

interested in, the emphasis region on the image can be easily determined by using 

the focused location. 

In the image processing device of the first aspect of the present invention, the 

image processing may be a type of processing that reduces the absolute difference 

20 between the obtained image characteristic value and a predefined image processing 

reference value. 

In the image processing device of the first aspect of the present invention, the 

image file may further include image processing control information that contains 

image processing conditions in the image processing device and scene specifying 

25 information for reflecting a shot scene onto image processing, and the image 
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processing may be executed with the scene specifying information reflected thereto, 

so as to reduce the absolute difference between the generated image characteristic 

value and the image processing reference value. With this structure, the accuracy of 

image processing that is responsive to the shot scene can be improved by 

5 performing the image processing with the focus location information reflected 

thereto and with the basis on the shot scene specifying information. 

A second aspect of the present invention provides a computer readable 

medium that stores an image processing program therein and executes image 

processing by using image data and object information, which is associated with the 

1 O image data and indicates a location of a major object on an image that is based on 

the image data. The computer readable medium according to the second aspect of 

the present invention includes: a program instruction that determines an emphasis 

region, which is to become a basis of an image analysis, by using the object 

information; and a program instruction that analyzes the image data on the basis of 

15 the emphasis region and executes image processing of the image data based on 

the result of analysis. 

With the computer readable medium of the second aspect of the present 

invention, it is possible to attain the same functions and effects as the image 

processing device of the first aspect of the present invention. The computer 

20 readable medium of the second aspect of the present invention may also be 

implemented in the same various aspects as those of the image processing device 

of the first aspect of the present invention. 

A third aspect of the present invention provides a computer readable medium 

that stores an image processing program and executes image processing by using 

25 image data and object information, which is associated with the image data and 
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indicates a location of a major object on an image that is based on the image data. 

The computer readable medium of the third aspect of the present invention includes: 

a program instruction that divides the image, which is based on the image data, into 

plural regions; a program instruction that determines an emphasis region, which is 

5 to become a basis of image analysis, from among the plural regions based on the 

object information; a program instruction that obtains region image characteristic 

values of each of the plural regions based on the result of the analysis; a program 

instruction that classifies the plural regions other than the emphasis region into 

usable regions and non-usable regions by using the region image characteristic 

10 value of the emphasis region; a program instruction that obtains an image 

characteristic value by using the region image characteristic value of the emphasis 

region and the region image characteristic values of the usable regions; and a 

program instruction that executes image processing of the image data by using the 

image characteristic value. 

15 With the computer readable medium of the third aspect of the present 

invention, it is possible to attain the same functions and effects as the image 

processing device of the first aspect of the present invention. The computer 

readable medium of the third aspect of the present invention may also be 

implemented in the same various aspects as those of the image processing device 

20 of the first aspect of the present invention. 

A fourth aspect of the present invention provides a shooting device that 

generates image data and image processing control information, which is 

associated with the image data and specifies image processing conditions of the 

image data in an image processing device. The shooting device of the fourth aspect 

25 of the present invention includes: an image data generation module that generates 
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the image data; an object information generation module that generates the object 

information, which indicates a major object on an image that is based on the image 

data; and an image processing control information generation module that 

generates the image processing control information including the generated object 

5 information. 

With the image file generation device of the fourth aspect of the present 

invention, an image file that includes image processing control information can be 

generated, where the image processing control information has object information to 

indicate a major object on an image that is based on image data. 

10 The shooting device of the fourth aspect of the present invention may further 

comprise a focus location detecting module that detects a focus location to which a 

focus is on, on an image that is based on the image data, and the generation of 

major object identifying information may generate the major object identifying 

information based on the detected focus location. With this structure, it is possible to 

15 generate major object information based on the detected focus location. 

The shooting device of the fourth aspect of the present invention may further 

comprise a major object specification module that specifies the major object in the 

shot image, and the generation of major object identifying information may generate 

the major object identifying information based on the specifying information of the 

20 major object. With this structure, it is possible to specify a major object on an image 

by the major object specification module. 

The shooting device of the fourth aspect of the present invention may further 

comprise an image file generation module that generates an image file, which 

includes the generated image data and the image processing control information. 

25 With this structure, it is possible to deal with both the image data and the image 
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processing control information in one image file. The shooting device of the fourth 

aspect of the present invention may further comprise a shot scene setting module 

for setting a shot scene, and the image processing control information may include 

scene specifying information for reflecting the set shot scene onto image processing 

5 in an image processing device. With this structure, the shooting device and the 

image processing device can share the shot scene information that was set in the 

shooting device, so that the image processing device can achieve image processing 

with the shot scene taken into consideration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic that shows an example of an image processing system 

including an image processing device and a shooting device of the present 

embodiment; 

Fig. 2 is a block diagram that schematically shows the general configuration 

15 of a digital still camera 20 of the present embodiment; 

Fig. 3 is a schematic that conceptually shows an example of the internal 

configuration of an image file that is generated in conformity with the Exit file format 

in the present embodiment; 

Fig. 4 is a block diagram that schematically shows the general configuration 

20 of a personal computer 30 of the present embodiment; 

Fig. 5 is a block diagram that schematically shows the general configuration 

of a color printer 40 of the present embodiment; 

Fig. 6 is a flowchart that shows the processing routine of the image file 

generation processing that is executed in a digital still camera 20 of the present 

25 embodiment; 
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Fig. 7 is a flowchart that shows the processing routine of the image 

processing control that is executed by a personal computer 30 of the present 

embodiment; 

Fig. 8 is a flowchart that shows the processing routine that is executed at the 

5 time of the image processing based on the image processing control information in 

Fig. 7; 

10 

Fig. 9 is a flowchart that shows the processing routine that is executed at the 

time of the image adjustment processing based on the focus location information in 

Fig. 8; 

Fig. 10 is a schematic that shows the relationship between distances from an 

emphasis region coordinate to the center coordinate of each region and threshold 

values that are used for the determination of usable or non-usable of each region; 

Fig. 11 is a schematic that shows the relationship between distances from an 

emphasis region coordinate to the center coordinate of each region and 

15 corresponding weightings W. 

DETAILED DESCRIPTION OF THE INVENTION 

An image processing device and a shooting device of the present invention will be 

described below based on embodiments in the following order, with reference to the 

20 drawings: 

A. Configuration of Image Processing System Including Image Processing Device 

and Shooting Device: 

B. Configuration of Each Device Constituting the Image Processing System; 

C. Image File Generation Processing; 

25 D. Image Processing; and 
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D. Other Embodiments. 

A. Configuration of Image Processing System Including Image Processing Device 

The configuration of an image processing system including an image processing 

5 device and a shooting device of the present embodiment will be described below 

with reference to Fig. 1. Fig. 1 is a schematic that shows an example of an image 

processing system including an image processing device and a shooting device of 

the present embodiment. 

[Note: the numbers in this paragraph do not match the numbers in Figure 1] An 

10 image processing system 1 O comprises: a digital still camera 20 as a shooting 

device that generates an image file including image data and image processing 

control information, which specifies image processing conditions in an image 

processing device; a printer 30 as an image processing device that executes image 

processing as described later by using the image file that was generated in the 

15 digital still camera 20; and a personal computer PC. The image file that was 

generated in the digital camera 20 is supplied to the printer 30 or the personal 

computer PC via a connecting cable CV or a memory card MC. 

B. Configuration of Each Device Constituting Image Processing System 

20 The digital still camera 20 is a camera that converts optical information into analog 

electric signals with a CCD or a multiplier phototube and digitalizes the obtained 

analog electric signals with an AID converter, so as to generate digital image data. 

The general configuration of the digital still camera 20 will now be described with 

reference to Fig. 2. Fig. 2 is a block diagram that schematically shows the general 

25 configuration of the digital still camera 20 of the present embodiment. The digital still 

11 
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camera 20 comprises: an optical circuit 21 for collecting optical information; an 

image obtaining circuit 22 for obtaining an image by controlling a digital device; an 

image processing circuit 23 for processing the obtained digital image; and a control 

circuit 24 that controls each circuit. The digital still camera 20 also comprises a 

5 select and decide button 25 for selecting and setting image processing control 

information Cl. The generated digital image data is typically stored in a memory card 

MC as a storage device. Although JPEG format is generally used to store the image 

data in the digital still camera 20, other storage formats may also be used such as 

TIFF format, GIF format, BMP format, and RAW data format. As for the image data, 

10 images other than a static image may also be used, such as a dynamic image that 

is recordable by a digital video camera (DVC). 

The image file that was generated in the digital still camera 20 typically has a file 

structure that conforms to the image file format standard (Exit) for digital still 

cameras. Specifications for Exit files are laid down by the Japan Electronics and 

15 Information Technology Industries Association (JEITA). The image file that was 

generated in the digital still camera 20 of the present embodiment contains image 

processing control information Cl that specifies image processing conditions in an 

image processing device, e.g. focus location information. 

The general configuration of an image file that is used in the present embodiment 

20 will now be described with reference to Fig. 3. It should be noted that each of the 

terms such as file structure, data structure, and storage region· used herein in the 

present embodiment represents a file or image data for which the file, the data, or 

the like is in a state being stored in a storage device. Fig. 3 is a schematic that 

conceptually shows an example of the internal configuration of an image file that is 

25 generated in conformity with Exit file format in the present embodiment. 

12 
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As shown in Fig. 3, an image file GF that conforms to Exif file format comprises: a 

JPEG image data storage region 111 that stores image data in JPEG format; and an 

adjunct information storage region 112 that stores various information regarding the 

stored JPEG image data. In the adjunct information storage region 112, on-shooting 

5 information regarding shooting conditions of the JPEG image, such as time and date 

of shooting, exposure, shutter speed, and so forth, and thumbnail image data of the 

JPEG image that is stored in the JPEG image data storage region 111 are stored in 

TIFF format. The adjunct information storage region 112 further comprises a 

Makernote data storage region 113 being an undefined region open to DSC makers, 

10 and in the present embodiment, the Makernote data storage region 113 is stored 

with image processing control information Cl that specifies image processing 

conditions in an image processing device, e.g. focus location information. In other 

words, an image file GF that is generated in the present embodiment differs from a 

typical image file in Exif format in that the image file GF comprises image 

15 processing control information Cl in its Makernote data storage region 113. As is 

well-known to persons skilled in the art, files in Exif format use tags to specify each 

data item. As for the data that is stored in the Makernote data storage region 113, a 

Makernote is assigned as a tag name for each data item and is referred to as a 

Makernote tag. 

20 It should be noted that the image file generating device of the present embodiment 

not only uses an image file GF that conforms to Exif file format, but may also use 

other image files that are generated by input devices such as a digital video camera 

or a scanner. In the case where a digital video camera is used for the generation of 

an image file, either an image file that stores static image data and image 

25 processing control information, or a dynamic image file that contains dynamic image 
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data in, e.g. MPEG format, and image processing control information is generated. 

In the case where the dynamic image file is used, an image processing control is 

executed for all or a part of the frame of the dynamic image according to the image 

processing control information. 

5 The general configuration of the personal computer 30 will now be described with 

reference to Fig. 4. Fig. 4 is a block diagram that schematically shows the general 

configuration of the personal computer 30 of the present embodiment. The personal 

computer 30 is a general use computer, and includes: a CPU 300 that executes an 

image processing program of the present invention; a RAM 301 that temporally 

10 stores the result of processing in the CPU 300, image data, etc.; a HOD 302 that 

stores the image processing program, the image processed image data, etc.; a 

display device 31 for displaying the result of processing in the CPU 300, the image 

data, etc.; an input device 32 for inputting commands or the like for the CPU 300; 

and so on forth. The personal computer PC comprises: a card slot 33 for attaching a 

15 memory card MC; and an input/output terminal 34 for connecting a connecting cable 

CV from the digital still camera 20 or the like. 

The general configuration of a color printer 40 now will be described with reference 

to Fig. 5. Fig. 5 is a block diagram that schematically shows the general 

configuration of a color printer 40 of the present embodiment. The color printer 40 is, 

20 for example, an inkjet printer that forms an image by injecting four colors of inks, 

e.g. Cyan (C), Magenta (M), Yellow (Y), and Black (K), onto a printing medium to 

form a dot pattern, or an electro-photographic printer that forms an image by 

transferring and fixing color toner onto a printing medium. As shown in Fig. 5, the 

printer 40 comprises: a print module 41 that contains a print head, a rotating drum, 

25 or the like and executes print processing onto a printing medium; a slot 42 that 
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receives a storage device MC; and a control module 43 that analyzes image 

processing control information Cl that was read from the storage device MC and 

controls operations of each part of the printer 40 based on the analyzed image 

processing control information Cl. The control module 43 comprises: a processor 

5 (CPU) 430 that executes various processing; a read-only memory (ROM) 431 that 

stores programs or the like that are to be executed in the CPU 430; and a random 

access memory (RAM) 432 that temporally stores the result of processing in the 

CPU 430 and the obtained data. 

10 C. Image File Generation Processing 

The image file generation processing that is executed in the digital still camera 20 of 

the present embodiment will now be described with reference to Fig. 6. Fig. 6 is a 

flowchart that shows the processing routine of the image file generation processing 

that is executed in the digital still camera 20 of the present embodiment. 

15 The control circuit 24 of the digital still camera 20 starts the processing routine when 

an image generation request is generated from a push-down of a shutter button or 

the like. The control circuit 24 obtains preset image processing control information, 

i.e. setting information of a shot scene that was set by a photographer, in step S100. 

The setting of a shot scene is performed by manipulating a dial button (not shown) 

20 or a select and decide button 25 to freely select a scene on a monitor display (not 

shown), before the shutter button is pushed down. The shot scene may be in modes 

such as: a normal mode that indicates a normal shot scene; a portrait mode that is 

appropriate for shots that include primarily person(s); and a macro mode that is 

effective for close-up shooting. 

25 The control circuit 24 generates image data based on voltage information that was 
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obtained from a CCD, in step S110. The control circuit 24 then obtains the focus 

location information at the time of the push-down of the shutter button, in step S120. 

The focus location information indicates the location to which the focus is on within a 

shooting frame at the time of shooting, and in the case where the frame is divided 

5 by 256 in both a vertical direction (Y direction) and a horizontal direction (X 

direction), for example, the focus location information is represented by a piece of 

coordinate location information (X, Y) that has an origin at its upper left location. The 

control circuit 24 obtains image processing control information other than the preset 

image processing control information, e.g. color space information that is used at 

10 the time of image processing, in step S130, and stores the obtained information, i.e. 

the preset image processing control information, the focus location information, and 

the image processing control information, as well as the generated image data into 

a memory card as an image file, in step S140. At this time, the preset image 

processing control information, the focus location information, and the image 

15 processing control information are recorded in a control information storage region 

113 of an Exif file, whereas the image data is recorded in a JPEG image data 

storage region 111 of the file in JPEG data format. 

The control circuit 24 then determines whether or not the focus location was 

changed in step S150. In the digital still camera 20 of the present embodiment, the 

20 focus location can be changed on a monitor display by displaying image data, which 

is included in an image file GF stored in a memory card MC, on the monitor display 

and then by manipulating the select and decide button 25. It is therefore necessary 

to update the focus location information when the focus location is changed. When 

the focus location is determined to be changed in step S150 (YES returned), the 

25 control circuit 24 rewrites the focus location information that is stored in the control 
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5 

information storage region 113 of the image file GF stored in the memory card MC 

in step S160, and then ends the processing routine. On the other hand, when the 

focus location is determined to be unchanged in step S150 (NO returned), the 

control circuit 24 ends the processing routine. 

D. Image Processing 

The image processing that is executed in the personal computer 30 as an image 

processing device will now be described with reference to Figs. 7 to 9. Fig. 7 is a 

flowchart that shows the processing routine of an image processing control that is 

10 executed by the personal computer 30 of the present embodiment. Fig. 8 is a 

flowchart that shows the processing routine that is executed at the time of the image 

processing based on the image processing control information in Fig. 7. Fig. 9 is a 

flowchart that shows the processing routine that is executed at the time of the image 

adjustment processing based on the focus location information in Fig. 8. 

15 The processing routine shown in Fig. 7 is executed when the CPU 300 detects the 

attachment of a memory card MC in the card slot 33, for example. The CPU 300 

reads an image file GF, which was specified via the input device 32, from the 

memory card MC in step S200. The CPU 300 retrieves image processing control 

information Cl from the control information storage region 113 of the image file GF 

20 in step S210, and if any image processing control information Cl was found in step 

S210 (YES returned), the CPU 300 obtains the image processing control 

information Cl including focus location information in step S220. The CPU 300 then 

executes image processing based on the obtained image processing control 

information Cl in step S230. 

25 On the other hand, if no image processing control information Cl was found in the 
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control information storage region 113 of the image file GF in step S210 (NO 

returned), the CPU 300 executes image processing in a normal way in step S240. 

The normal image processing does not use any image processing control 

information Cl including the focus location information, but is executed based on 

5 application facilities that are stored in the HDD 302 of the personal computer 30. 

When image processing is complete in step S230 or in step S240, the CPU 

300 outputs the processed image data to the color printer 40 or to the display device 

31 in step S250, and ends the processing routine. 

The image processing based on the image processing control information will 

10 now be described with reference to Fig. 8. Alphabetical terms in the flowchart 

indicate color spaces under which image data is represented. The CPU 300 in step 

S300 uses color conversion matrix values and gamma correction values for 

specified color spaces from among the image processing control information Cl to 

execute color space conversion processing that converts the color space of the 

15 image data GD from a YCbCr color space to a wRGB color space. In the color 

space conversion processing, the CPU 300 first uses a matrix S for converting 

YCbCr image data into RGB image data, to convert the color space of the image 

data represented in JPEG format into, e.g. sRGB image data. The CPU 300 then 

combines a matrix M that is comprised of specified color conversion matrix values 

20 with a conversion matrix (N-1) that is stored in the HDD 302 to generate a matrix N-

1 M. The CPU 300 uses specified gamma correction values to execute a gamma 

correction to each of the color components R, G, and B, and then uses the obtained 

matrix N·1M to convert the color space of the image data from sRGB into wRGB. 

The CPU 300 then uses gamma correction values that are stored in the HDD 302 to 

25 execute an inverted gamma correction to the obtained wRGB image data. 

18 

Page 21 of 221



The CPU 300 determines whether or not any focus location information is 

included in the image processing control information Cl in step S310. If any focus 

location information is determined to be included in step S310 (YES returned), the 

CPU 300 executes an image adjustment processing based on the focus location 

5 information in step S320. If no focus location information is determined to be 

included in step S310 (NO returned), the CPU 300 executes an image adjustment ,· 

processing in a normal way in step S330. The image adjustment processing is 

executed by: analyzing characteristics of the image data to generate histograms; 

calculating statistics based on the generated histograms; adjusting tone curves so 

1 O as to reduce or eliminate the deviations between the statistics and the reference 

values of the image processing; and using the adjusted tone curves to adjust the 

relationships between the input values and the output values of the image data. 

Image quality parameters to be adjusted in the image adjustment processing 

include: brightness value, contrast, color balance, sharpness, shadow point, 

15 highlight point, and so forth, and the reference value of each parameter is changed 

by a respective control parameter value that is included in the image processing 

control information Cl. As described previously, the image processing control 

information Cl may be a piece of information that is comprised of plural parameter 

groups each corresponding to a shooting mode at the time of shooting. With this 

20 structure, it is possible to achieve the image adjustment processing in a way 

suitable for the shooting mode. 

The CPU 300 executes print data generating processing by using the image 

processed image data in step S340, and ends the processing routine. In the print 

data generation processing, the CPU 300 uses a three-dimensional lookup table to 

25 convert the color space of the image data from wRGB to CMYK, executes halftone 
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processing and raster processing, and transfers the print data to the control circuit 

43 of the color printer 40. 

The image adjustment processing based on the focus location information 

will now be described with reference to Fig. 9. For ease of explanation, the 

5 adjustment of the brightness value of an image will be described as a representative 

example. The CPU 300 divides an image into plural regions, e.g. by 256 in each of a 

vertical and a horizontal direction, respectively, in step S3200. For each region of 

the image, coordinate location information (X', Y') with an origin at its upper-left 

location is assigned in the range of (0 -255, 0 -255). The CPU 300 then generates a 

10 histogram and calculates an average brightness Y ave (a region image 

characteristic value) for each of the regions in step S3210. The CPU 300 then 

determines a focus location on the image by using focus location information, sets a 

region at the determined location as an emphasis region, and sets the average 

brightness Y ave of the emphasis region as a brightness criterion Y std in step 

15 S3220. Since the focus location information in the present embodiment is 

represented as a piece of coordinate location information (X, Y) with an origin at its 

upper left location as described previously, a region where the coordinate location 

information (X', Y') assigned to the image coincides with the coordinate location 

information (X, Y) in the focus location information is set to be the emphasis region. 

20 For example, in the case where (X, Y) = (125, 200), a region on the image where 

(X', Y') = (125, 200) is set to be the emphasis region. 

The CPU 300 uses the brightness criterion Y std set above to determine non­

usable regions to be excluded from consideration in the subsequent image 

adjustment, in step S3230. In other words, the brightness criterion Y std is a 

25 criterion that is used to determine regions to be excluded from (or regions to be 
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taken into) consideration in the process of calculating an image quality adjustment 

average brightness Y' ave (image characteristic value) of the entire image, which 

will be used in an image adjustment. More particularly, in the case where an 

absolute value of the difference between the brightness criterion Y std and the 

5 average brightness Y ave of each region is more than a threshold value, the region 

is considered as unnecessary information or noise information, and thus is 

determined to be an unnecessary region. In this way, by calculating a sampling 

value of the image on the basis of the emphasis region at the time of image quality 

adjustment, it is possible to achieve an image adjustment with high accuracy and 

10 with a focus on the emphasis region. It should be noted that in the present 

embodiment, the emphasis region is a region that is determined based on the 

location where the generator of the image data {the photographer) focuses on, and 

represents a region on the image (a focus region ) that is to become the basis of the 

image analysis in image processing. 

15 The decision theory of non-usable regions will now be described in detail. 

Suppose that the coordinate of the emphasis region (the focus location coordinate) 

is {Xf, Yf) and the center coordinate of each region is (Xa, Ya), the distance FD 

between the center coordinate of each region and the emphasis region coordinate 

can be obtained from: 

20 FD = sqrt [(Xa - Xf)2 + (Ya - Yf)2] ... equation 1. 

The distance from the emphasis region coordinate (the focus location 

coordinate) to the center coordinate of each region, and a threshold value that is 

used for the determination of the usable and the non-usable portions of each region, 

are associated with one another by a characteristic line shown in Fig. 10, for 

25 example. Accordingly, the non-usable regions can be determined by using the result 

21 

Page 24 of 221



of equation 1 and the characteristic line shown in Fig. 10. 

It should be noted that image regions are divided into two groups: an 

emphasis region and its adjacent regions; and the outer regions of the adjacent 

regions, for the simplification of processing. Thus, two threshold values: a threshold 

5 value Th 1 for the emphasis region and its adjacent regions; and a threshold value 

Th2 for the other regions, are used in the present embodiment. Since the adjacent 

regions are around the emphasis region and are likely to be a part of the major 

object, the threshold values are set to be Th1 > Th2, so as to make it easier to 

maintain the adjacent regions and exclude the other regions as non-usable regions. 

10 As for the adjacent regions, one can use: 

IY std - Y ave (i)I > Th1 ... equation 2; and 

as for the other regions, one can use: 

IY std - Y ave (i)I > Th2 ... equation 3, 

to determine each region for which an average brightness Y ave(i) makes the 

15 absolute value on the left side to become greater than Th1 or Th2, to be a non­

usable region. 

The CPU 300 first calculates an image quality adjustment average brightness 

Y' ave, i.e. the average brightness of the entire image, by using the regions not 

excluded as non-usable regions and by reflecting a weighting W in accordance with 

20 the locations of the regions in step S3240, then executes a brightness value 

correction by using the calculated image quality adjustment average brightness Y' 

ave in step S3250, and thereafter returns to the processing routine shown in Fig. 8. 

In the brightness value correction, the CPU 300 adjusts a reference value Y ref, 

which is used in an image quality adjustment, by using value parameters from 

25 among image quality adjustment parameters included in the image processing 
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control information Cl and image quality adjustment parameters responsive to 

shooting modes, and then adjusts the characteristics of tone curves, which 

represent the relationships between the input values and the output values of the 

image data, by using the adjusted reference value Y' ref and the image quality 

5 adjustment brightness average Y' ave. The CPU 300 then adjusts the values of the 

image data pixel-by-pixel by using the tone curves whose characteristics are 

adjusted. 

The decision theory of a weighting W will now be described in detail. 

Suppose the maximum weighting is W max and the distance between a center 

10 coordinate of each weighting O region and a coordinate of an emphasis region is FD 

wO, the distance FD and the weighting Ware related by a characteristic line shown 

in Fig. 11, for example. In other words, the weighting W for each region can be 

obtained from: 

15 

W = W max - FD * (W max I FD wO) ... equation 4. 

It should be noted, however, that in the present embodiment, image regions 

are classified into three types of regions: an emphasis region, adjacent regions, and 

the other regions, and W = 3, W = 2, and W = 1 are assigned to the emphasis 

region, the adjacent regions, and the other regions, respectively. By using the thus 

obtained weighting Wand the average brightness Y ave in each region, the total 

20 weighting of the average brightness "i.Y ave can be calculated from: 

25 

"i.Y ave= Y ave1 * 3 + "i.Y ave2 (i) * 2 + "i.Y ave3 (i) ... equation 5, 

where Y ave1 represents the average brightness of an emphasis region; Y ave2 (i) 

represents the average brightness of an adjacent region; and Y ave3 (i) represents 

the average brightness of one of the other regions. 

Suppose A num represents the number of regions where the weighting is 
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effective, the image quality adjustment average brightness Y' ave, i.e. the average 

brightness of the entire image, can be obtained from: 

Y' ave= (LY ave)/ (A num) ... equation 6, 

where A num = [the number of emphasis region] * 3 + [the number of adjacent 

5 regions]* 2 + [the number of the other regions]* 1. 

The process of a brightness value correction (an adjustment of tone curve 

characteristics) that uses the thus obtained image quality adjustment average 

brightness Y' ave and the adjustment reference value Y' ref (an image processing 

reference value) will now be described in detail. First of all, a brightness value 

10 correction amount Y apf is calculated from: 

Y apf = Int (sqrt {Y' ref - Y' ave)* 4}) ... equation 7. 

The tone curve characteristics are adjusted by: increasing the output level 

that corresponds to the 1/4 point of the input level of the tone curve by the obtained 

brightness value correction amount Y apf in order to make the image brighter; or by 

15 decreasing the output level that corresponds to the 3/4 point of the input level of the 

tone curve by the obtained brightness level correction amount Y apf in order to 

make the image darker. 

As described above, with an image processing device of the present 

embodiment, it is possible to determine an emphasis region, which is to become the 

20 basis of an image analysis, by using focus location information that is included in an 

image file GF, so that it is possible to determine with accuracy the regions (or the 

points) on an image that are considered to be important for a photographer. It is also 

possible to achieve the image processing in a suitable way with the intention of the 

photographer reflected there to, based on the result of analysis. In other words, the 

25 photographer typically focuses on an object to which he (or she) is most interested 
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in, so that an image quality adjustment on the basis of an emphasis region can be 

executed with accuracy by executing the image quality adjustment with a weight 

assigned on the object that exists on a location to which a focus is on. 

5 E. Other Embodiments 

Although an image quality adjustment using focus location information is 

described with respect to a brightness value adjustment in the above embodiments, 

it is also possible to use the focus location information for other types of adjustments 

such as, for example, a sharpness adjustment. In such a case, it is possible to 

10 strengthen the sharpness of an image at a focus location or in an emphasis region, 

or weaken the sharpness of an image in the other regions by using a Gaussian 

distribution method, so as to blur away the backgrounds of the image in a suitable 

way. The processing is particularly effective when a portrait mode is selected as the 

photo mode. For this reason, it is also possible to execute a sharpness adjustment 

15 at the time of an image quality adjustment without requiring any ad hoc selection 

processing, in the case where a portrait mode is selected as the photo mode. The 

information regarding whether or not a portrait mode was selected can be obtained 

by analyzing the image processing control information Cl. 

Additionally, although the above embodiments have been described with 

20 respect to using a personal computer 30 as an image processing device, it is also 

possible to use a color printer 40 as an image processing device as well. In the case 

where the color printer 40 does not require the personal computer 30, i.e. the color 

printer 40 being a so-called stand-alone printer, the color printer 40 executes image 

processing and print processing all by itself. For this reason, it is also possible to 

25 execute each of the above described processing routines with a control circuit 43 in 
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the color printer 40. 

Although a tone curve is used at the time of executing a brightness value 

correction in the above embodiment, it is also possible to create a look-up table as 

follows. That is to say, a brightness value correction value y is obtained from: 

5 y = sqrt (Y ref/ Y' ave) ... equation 8, 

and a corrected brightness value Y" is obtained from: 

Y" = 255 * (Y / 255)¥ ... equation 9, 

so that a look-up table is created for the corrected brightness values Y" each 

corresponding to a brightness value Y in an original image, and then a brightness 

10 correction is executed based on the created look-up table for every pixel in the 

image. It is obvious that the level of a reference value Y ref can be modified as 

appropriate based on the image processing control information Cl. 

Although an image processing device and an image file generating device of 

the present invention have been described with respect to the present 

15 embodiments, it should be noted that the embodiments are for making the present 

invention easy to understand, and in no way limit the present invention. It is obvious 

that the present invention can be varied or improved without departing from the 

scope of the appended claims and equivalents thereof. 

Although the correction of brightness value or sharpness with the use of 

20 focus location information has been described in the above embodiments, it is also 

possible to use the focus location information to correct or adjust other image quality 

characteristics such as color balance, shadow point, highlight point, and so forth. In 

such cases, it is also possible to use the focus location information to locate an 

emphasis region of an image and execute an image quality adjustment of the image 

25 with a focus on the emphasis region. 
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The parameters specified by the image processing control information Cl are 

for illustrative purposes only, and it is obvious that other appropriate parameters 

may also be used as well. 

Although a digital still camera 20 was used as the shooting device in the 

5 above embodiments, other devices may also be used as well, such as a scanner or 

a digital video camera. In other words, an image file GF of the present embodiment 

may also be generated by input devices (image file generating devices) other than 

the digital still camera (DSC), such as a digital video camera (DVD) or a scanner. In 

the case where a digital video camera is used for the generation of an image file, 

10 either an image file that stores static image data and output control information, or a 

dynamic image file that contains dynamic image data in, e.g. MPEG format, and 

output control information is generated. In the case where the dynamic image file is 

used, an output control is executed for all or a part of the frame of the dynamic 

image according to the output control information. 

15 Although an image is divided into 256 * 256 regions in the above 

embodiments, it is also possible to divide an image into smaller or larger regions. 

Dividing an image into at least two regions can generate an emphasis region and at 

least one other region. Dividing an image into smaller regions can improve the 

accuracy of the image adjustment, whereas dividing an image into larger regions 

20 can shorten the processing time for the image adjustment. Accordingly, the number 

of regions into which an image is divided may be determined according to the level 

of image quality that is to be required as the result of the image adjustment. 

Although an Exit format file is used as a specific example of an image file GF 

in the above embodiments, the image file that is used in a shooting device of the 

25 present invention is not restricted to this format. In other words, any suitable image 
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file that can contain the image data that is to be output by an output device and the 

image processing control information Cl that specifies image processing conditions 

of the image data in an image processing device can be used. This is because as 

long as such a file is used, it is possible to generate an image file that contains 

5 image data and image processing control information Cl in the shooting device. 

It should be noted that an image file GF that contains image data and output 

device control device Cl further contains a file that: generates association data that 

associates the image data and the image processing control information Cl; stores 

the image data and the image processing control information Cl in separate files, 

10 respectively; and associates the image data and the image processing control 

information Cl by referring to the association data at the time of image processing. 

This is because in such a case, although the image data and the image processing 

control information Cl are stored in separate files, the image data and the image 

processing control information Cl are in a unified, inseparable relationship at the 

15 point of image processing that uses the image processing control information Cl, so 

that the image data and the image processing control information Cl function as 

substantially the same as if they are stored in one file. In other words, at least at the 

point of image processing, the embodiment where image data and image 

processing control information Cl are used in a state of being associated one 

20 another, is included in the image file GF of the present embodiment. Furthermore, 

dynamic image files that are stored in optical disk media such as CD-ROM, CD-R, 

DVD-ROM, and DVD-RAM are also included in the image file GF of the present 

embodiment. 
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WHAT IS CLAIMED IS: 

1 . An image processing device that executes image processing by using 

image data and object information, said object information is associated with said 

image data and indicates a location of a major object on an image that is based on 

said image data, said image processing device comprising: 

an emphasis region determination module that determines an emphasis 

region by using said object information, said emphasis region is to become the basis 

of an image analysis; and 

an image processing module that analyzes said image data on the basis of 

said emphasis region and executes image processing of said image data based on 

the result of analysis. 

2. An image processing device according to claim 1, further comprising: 

a division module that divides an image that is based on said image data into 

plural regions; 

wherein said emphasis region is determined from among said plural regions. 

3. An image processing device according to claim 2, wherein 

said image processing module includes: 

a region image characteristic value obtaining module that obtains region 

image characteristic values for each of said emphasis region and the plural regions 

other than said emphasis region based on said result of analysis; 

wherein image processing of said image data is executed based on the 

region image characteristic value in said emphasis region and the region image 

characteristic values in the plural regions close to said emphasis region. 
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4. An image processing device according to claim 2, wherein 

said image processing module includes: 

a region image characteristic value obtaining module that obtains region 

image characteristic values for each of said emphasis region and the plural regions 

other than said emphasis region based on said result of analysis; and 

an image characteristic value generation module that generates an image 

characteristic value for the entire image by increasingly weighting the region image 

characteristic values in said plural regions as the regions become closer to said 

emphasis region; 

wherein image processing of said image data is executed by using said 

generated image characteristic value. 

5. An image processing device according to claim 4, wherein 

said image characteristic value generation module includes: 

a region classification module that classifies the plural general regions other 

than said emphasis region into usable regions and non-usable regions by using the 

region image characteristic value of said emphasis region, wherein said image 

characteristic value is generated by using the region image characteristic value of 

said emphasis region and the region image characteristic values of said usable 

regions. 

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

said region classification module classifies said usable regions and said non­

usable regions based on the absolute differences between the region image 
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characteristic value of said emphasis region and the region image characteristic 

values of said general regions. 

7. An image processing device according to claim 6, wherein 

the region classification based on the absolute differences between the 

region image characteristic value of said emphasis region and the region image 

characteristic values of said general regions is executed by classifying a general 

region as a usable region in a case where the absolute difference between the 

region image characteristic value of said emphasis region and the region image 

characteristic value of said general region is less than a predetermined value, and 

as a non-usable region in a case where the absolute difference is equal to or more 

than the predetermined value. 

8. An image processing device according to claim 7, wherein 

said predetermined value varies according to the distances between said 

emphasis region and each of said general regions. 

9. An image processing device according to claim 5, wherein 

said object information is a piece of information that indicates a location to 

where a focus is on, on an image that is based on said image data. 

10. An image processing device according to claim 4, wherein 

said image processing is a type of processing that reduces the absolute 

difference between said generated image characteristic value and a predefined 

image processing reference value. 
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11 . An image processing device according to claim 10, wherein 

said image file further includes image processing control information that 

contains image processing conditions in the image processing device and scene 

specifying information for reflecting a shot scene onto image processing, and 

wherein said image processing is executed with said scene specifying 

information reflected thereto and in a way to reduce the absolute difference between 

said generated image characteristic value and said image processing reference 

value. 

12. A computer readable medium that stores an image processing program 

therein, said image processing program executes image processing by using image 

data and object information, said object information is associated with said image 

data and indicates a location of a major object on an image that is based on said 

image data, said computer readable medium comprising: 

a program instruction that determines an emphasis region by using said 

object information, said emphasis region is to become the basis of an image 

analysis; and 

a program instruction that analyzes said image data on the basis of said 

emphasis region and executes image processing of said image data based on the 

result of analysis. 
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13. A computer readable medium that stores an image processing program 

therein, said image processing program executes image processing by using image 

data and object information, said object information is associated with said image 

data and indicates a location of a major object on an image that is based on said 

image data, said computer readable medium comprising: 

a program instruction that divides an image that is based on said image data 

into plural regions; 

a program instruction that determines an emphasis region from among said 

plural regions based on said object information, said emphasis region is to become 

the basis of an image analysis; 

a program instruction that obtains region image characteristic values for each 

of said plural regions based on said result of analysis; 

a program instruction that divides the plural general regions other than said 

emphasis region into usable regions and non-usable regions by using the region 

image characteristic value of said emphasis region; 

a program instruction that generates an image characteristic value for the 

entire image by using the region image characteristic value of said emphasis region 

and the region image characteristic values of said usable regions; and 

a program instruction that executes image processing of said image data by 

using said image characteristic value. 
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14. A shooting device that generates image data and image processing 

control information, said image processing control information is associated with 

said image data and specifies image processing conditions in an image processing 

device, said shooting device comprising: 

an image data generation module that generates said image data; 

an object information generation module that generates object information, 

said object information indicates a major object on an image that is based on said 

image data; and 

an image processing control information generation module that generates 

image processing control information containing said generated object information. 

15. A shooting device according to claim 14, further comprising: 

a focus location detection module that detects a focus location to which a 

focus is on, in an image that is based on said image data; 

wherein the generation of said major object identifying information generates 

said major object identifying information based on said detected focus location. 

16. A shooting device according to claim 14, further comprising: 

a major object specification module that specifies said major object in a shot 

image; 

wherein the generation of said major object identifying information generates 

said major object identifying information based on specifying information of said 

major object. 
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17. A shooting device according to claim 14, further comprising: 

an image file generation module that generates an image file that contains 

said generated image data and said image processing control information. 

18. A shooting device according to claim 14, further comprising: 

a shot scene setting module for setting a shot scene; 

wherein said image processing control information contains scene specifying 

information for reflecting said set shot scene onto image processing in the image 

processing device. 
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ABSTRACT OF THE DISCLOSURE 

A CPU divides an image into plural regions and for each of the regions, 

generates a histogram and calculates an average brightness Y ave. The CPU 

determines a focus location on the image by using focus location information, sets a 

region at the determined location as an emphasis region, and sets the average 

brightness Y ave of the emphasis region as a brightness criterion Y std. The CPU 

uses the brightness criterion Y std to determine non-usable regions. By using the 

regions not excluded as non-usable regions, the CPU calculates an image quality 

adjustment average brightness Y' ave, i.e. the average brightness of the entire 

image, with a weighting W in accordance with the locations of the regions reflected 

thereto, and executes a bright value correction by using the calculated image quality 

adjustment average brightness Y' ave. 
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Under the Paperwori< Reduction Act of 1995. no persons are ,-equired to respond to collection of information unless it displays a valid 0MB control 

number. 

Declaration and Power of Attorney For Patent Application 

Japanese Language Declaration 

&©~M.&mffi.oo&~.r2©&©~~©~ctc•an~ 
illi l'J-eTo 

r~O)~~O)~~C~LTffl~-~~2•an. -~llifflLT 
l,,lQ~~~~,::::>t-lT, &iJi:li:iiJt1•::>11t-©~~• <r~©~~ 
~-::>©~~> ~L<ti:li:iil~::>~~~~•-e~oc CT~©~ 
~iJi~-0):/,1~) ffll,;Tl,la:_To 

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 subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 

IMAGE PROCESSING BASED ON OBJECT INFORMATION 

J:lc~~O)~i!IIW (rlc©flii-exl:f]t,t·::HlTl,lf~l,l:l;l-€i'li. ;;ts: the specification of which is attached hereto unless the 
ii l::ffiM) li. foHowing box is checked: 

[gJ 2002 ~ 9 1-J 11 a 1::mwan.*OOllillHlf~a:.~liM~UblE. 
~ 
oo~w••~ ~ PCT/JP02/09308 c L. 

<111( ~ -to :ia-€i' > __ 1:: rr iE a n * L ~. 

181 was filed on September 11, 2002 
as United States Application Number or 
PCT International Application Number 
PCT/ JP02/09308 and was amended on 
___ (if applicable). 

&Ii. MS'tffl~~lffl~~UJ:ffc.UiE~©~i!llffl~tU;J-L,. P-J~ I hereby state that I have reviewed and understand the contents 
~J.!1!11¥ L, Tl,lo;:: c ~;::;:: 1::o&~ L, *'"t• of the above identified specification, including the claims. as 

amended by any amendment referred to above. 

&ti. ~n~~~Am31mm1•m56~~lE•anoc~ 
tJ. MrFJlf&©~11i1::::>1,l-r1f!~t.tf1na ~lffljj,;'"t o•T»iJ1~o;:: 
c~m~a:.'"t. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code. of Federal 
Regulations. Section 1.56. 

Page 1 of 3 

Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Jnformation Officer, Patent and Trademark 
Office. Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and 
'T'ranP.mark. ... Wa,.hinirt,m. nr. 202.11. 
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PCT/SB/106 (8-96) 
Approved for use through 9/30/98 0MB 0651-0032 

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to collection of information unless it displays a valid 0MB control 

number. 

Japanese Language Declaration 
( B *ffi1iN~) 

fM;t, *OOtEAffl 3 5 mlffl I I 9 ~ (a) - ( d} JJiJOi 3 6 5 
~(b)JJil::&~rffcO), *OOJ;J.;1-0)000)~~< c'b l 700'a:tli~ 
L, "(l,),o~Wffa::h~~ 3 6 5 ~ (a) JJil::&-:1 < OO!lH:Hfli. JOi;1. 
~'1."0)~WfltllH, L, < ,tJ!M::ffffiEO)ltlJlil::?vlt0);1.00f19ctffie 
;: ;:1::.:HIT-0 cc t>I::, fl9ctffi'a:±iill L-tl,,l,o, *lfiJljO)fiJI:: 
maa~k~Wf*k~J!M8ffiE0);1.00t:Hae~-r:~.~~ev-
9T-o ;:c:;'"(", ~l.,"(l,l*To 

Prior Foreign Application(s) 
~00'1."0);'tfit:Hlli 

2001-275153(P) Japan 
(Number) (Country) 

OiiSJ) (00:g) 

2002-250045(P) Japan 
(Number) (Country) 

(#{a}) (00:g) 

fM;t, ffl3 5&l*OOtEAI I 9~(e)JJil::&v)trs20)*00~ 
aq:wam.~1::Bc1£ ~ nr.=tffiflJ '!:;:;: 1:.:1:.m v)n: L, *1'" o 

(Application No.) 
(Wfii#iSJ) 

(Filing Date) 
(1:1:lfii B) 

&1;1-r:BcO)*OOtEAffi 3 s mm 1 2 o ~1::~t-ltrffcO)*oo 
~Wfl:l:iDl::fi:1£ ~ ttn:fillJ, JO;t*OO :a:ffi~ l., "(l,) o~WFm::n~ 
~ffi 3 6 5 ~ ( C) 1:.:£:1 < #i~J 'a:;:;: 1::1:.511 L *TO *f.=. *l:H 
BO)&ffl~-000)~3~*00tEAffi35affiI12.ffiIJJiX~ 
~WFm~~~'"("ffi.~attn:ntE~9tfiT-o*OO~WFWB~OO~a 
t1 "(l,~~ l,lfa IJ. ~0)9tfi*OOt:HUfUl!t:H B ~~'1."*t:H■•O) 8 
*OO~*n:~~Wf~~-~00~~1:HB*~O)MMcfl~~•att 
~- ~~m~tEAffl37Sl.56~'1."~-~ttn:~Wf-$0)• 
1!l 1:: 00 To II Jr!~ t1ua 1:: :J t,) t 00 m IU:'-i t,f a; o ;: c :a: ftgft L, t t, ~ 

*To 

(Application No.) 

( w fii ffl: ~ ) 
(Filing Date) 

(Wli B) 

(Application No.) (Filing Date) 
(Wfii#~) (t:Hll B) 

fkl;t, fl. 13 !i,0)~~1::&-:fl,l "(*•g·cp '"("f/.i)ffj-~ '5 ~IY=Ji.){ 

~~'1."~IJ.~?&~~~Ln:~fflc&O)fflC-oc;:~~&:1< 
aM"i.1t~--r1'~'1."a; -o cm i;--r "~ '°;: c. a i; 1::q1z:a 1::u a ttt.= 
~~O)•Ma~~ttc~~O)fia~*ootEAffl1smm1bo1 
~l::~-:1~. lih'tl*f.:.filfi}ffl, t> L, < l;t~O)ii!iinl::J: IJ !ll11l1 a ti. 
-o;:c. ~1...,--r~O)J::j~qlz~~J:o~~O)~MefiuA~. w 
UL-n:. x~~~WF'iiJattn:MWfO)••tt~~btt-o;:c:a:~~ 
L,, J:?t;:;:~~~O)~c<KW'a:~L*~ 

I hereby claim foreign priority under Title 35, United States 
Code, Section 119 (aHd) or 365(b) of any foreign application(s) 
for patent or inventor's certificate, or 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below and have also 
identified below, by checking the box, any foreign application for 
patent or inventor's certificate, or PCT International application 
having a filing date before that of the application on which 
priority is claimed. 

Priority Not Claimed 
«19t#i ±iill ~ I..., 

11 /September/2001 □ 
(Day/Month/Year Filed) 

(t:H&l~JJ 8) 

29/ August/2002 □ 
(Day/Month/Year Filed) 

<t:HU~JJ 8) 

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.) 
<Wfii#~) 

(Filing Date) 
<WfiiB) 

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. 1 acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56 which became available between the 
filing date of the prior application and the national or PCT 
International filing date of application: 

(Status: Patented, Pending, Abandoned) 

(lJliR: MWFWF'iiJiA'-, ffilli&cp, Mc•m> 

(Status: Patented, Pending, Abandoned) 

< lJl 1R : ~ Bf n 'iiJ m . ffi i. tfl . Mc •m > 
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. 

Page 2 of 3 
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Patent and Trademari< Office; U.S. DEPARTMENT OF COMMERCE 
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number. 

Japanese Language Declaration 
CB*Mt~~if) 

~Hf~: &~.~~©~~•cGT.*WB~~T~-W®• POWER OF ATTORNEY: As a named inventor, I hereby appoint 
~@e**~~ffl~~~GT~fiT~#~±*k~ft~AcG the following attomey(s) and/or agent(s) to prosecute this 
T, ~fc©.eJIJ:til,lf,::G*To (#11±. *f.::!;tft~A©.lx:ti application and transact all business in the Patent and Trademark 
&i1~••~e~fl®;::.c> Office connected therewith. {/ist name and registration number) 

fflffii~H-t ~ : Send Correspondence to: 

Customer No. 25920 

MARTINE & PENILLA, LLP 

710 Lakeway Drive, Suite 170 

Sunnyvale, CA 94085 

Telephone: (408) 749-6900/Fa~ (408) 749-6901 

iff tifll:ll§ imf& ~ : <:tifffI&L1ttms•~> Direct Telephone Calls to: (name and telephone number} 

Peter B. Martine . 
(408) 749-6902 

Pl-a::~tiffi-~~:ff~ Full name of sole or first inventor 

q:i~ 3!~ 
' -

Yoshihiro NAKAMI 

~~~©~:ti Bft~ T· Inventor's signature~ 0 Date 

Y.f ' / ~ 'tv-.. . ~~ii~ t,J2'13it!l 41_ l)../1 ~ ' .... LJe4?,,~), ~s l . 2.CM:> 3 
a:m Residence 

B*lil. -EtfH~ Nagano-ken , Japan 

ffilffi Citizenship 

B* Japan. 

fl.ifffi Post Office Address 
392-8502 B *00-Iifi!Jil illiViifi~"13T El 3ffl:5~ c/ o Seiko Epson Corporation 
-t?--1'::J-.:I:.:1'./::.,~~~tt~ 3-5, Owa 3-chome, Suwa-shi, Nagano-ken 392-8502 Japan 

ffi=3tfii.l~~:ff Full name of second joint inventor, if any 

ffi=:J:tfiil~~:ff©l§:ti BM Second inventor's signature Date 

a:m Residence 

OOM Citizenship 

&ifffi Post Office Address 

(ffi=.W.1!¥0J:J:t f<il~~:ff 1::-::> t,}-C 'bf<il~ l:~lt G. 5~~9-Q;: (Supply similar information and signature for third and subsequent 

c> joint inventors.) 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: 

Yoshihiro NAKAMI 

Application No. [not assigned] 

Filed: June 16, 2009 

For: IMAGE PROCESSING BASED ON 
ON OBJECT INFORMATION 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: [Not Assigned] 

Examiner: [Not Assigned] 

Atty. Docket No. MIPFP063C 

Date: June 16, 2009 

Confirmation No. [Not Assigned] 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
Alexandria, VA 22313-1450 

Dear Sir: 

The references listed in the attached PTO Form 1449 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 (pursuant to MPEP § 609.02, 
Applicant is not submitting copies of the references because they are of record in the parent 
application). The Examiner is requested to consider these references and to acknowledge 
such consideration by signing the attached PTO Form 1449 at the appropriate location. 

References F-M are in the Japanese language. The relevance of References F-M may 
be ascertained by reviewing the corresponding English-language abstract (see References N­
U, respectively). 

This Information Disclosure Statement (IDS) is being filed concurrently with the 
filing of this continuation application. Accordingly, no fees are due in connection with the 
filing of this IDS. Nevertheless, in the event any fees are due, the Commissioner is hereby 
authorized to charge such fees to Deposit Account 50-0805 (Order No. MIPFP063C). 

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No. MIPFP063C 
I hereby certify that this paper and the documents referred to as attached 

CERTIFICATE OF EXPRESS MAILING 

herein are being deposited with the United States Postal Service on June First Named Inventor: Yoshihiro NAKAMI 
16, 2009 in an envelope as "Express Mail Post Office to Addressee" service 
under 37 CFR § I.IO, Mailing Label Number EM322142159US, addressed 
to the Commissioner for Patents, P.O. Box 1450, U.S. Patent and 

Trademark Office, Alexandri~, ~A .~~13-1450. !-
Signed:~£.i~~ 

fiiane Schwanbeck 

::j I UTILITY PATENT APPLICATION TRANSMITTAL (37 CFR. § 1.53(b)) 

U.S. PTO 
12/456491 
06/16/2009 

- I'\) o= I'\) i 
0) .:,. ' 
....J.= 

(Continuation, Divisional or Continuation-in-part application) 

0) g ~qgnissioner for Patents 
~st.J)ffice Box 1450 
~e~ndria, VA 22313-1450 

Sir: This is a request for filing a patent application under 37 CFR § l.53(b) in the name of inventor: 
Yoshihiro Nakami 

For: IMAGE PROCESSING BASED ON OBJECT INFORMATION 

This application is a cg) Continuation D Divisional D Continuation-in-part 

of prior Application No. 10/486,744 from which priority under 35 U.S.C. § 120 is claimed. 

Application Elements: 

cg) 36 Pages of Specification, Claims, and Abstract 

cg) 08 Sheets of Drawings 

[Total Sheets (Specification+ Drawings)= 44] 

cg) 03 Pages Combined Declaration and Power of Attorney 

D Newly executed (original or copy) 

cg) Copy from a prior application (37 CFR l .63(d) for a continuation or divisional). 
The entire disclosure of the prior application from which a copy of the declaration is 
herein supplied is considered as being part of the disclosure of the accompanying 
application and is hereby incorporated by reference therein. 

D Deletion of inventors Signed statement attached deleting inventor(s) 
named in the prior application, see 37 CFR l.63(d)(2) and l.33(b). 

Accompanying Application Parts: 

D Assignment and Assignment Recordation Cover Sheet 

D Separate Power of Attorney by Assignee 

D 37 CFR 3.73(b) Statement by Assignee 

cg) Information Disclosure Statement with Form PTO-1449 

D Copies of IDS Citations 

D Preliminary Amendment 

cg) Return Receipt Postcard 

D Other: 

(Revised 12/97, Pat App Trans 53(b) For Priort) Page 1 of 3 
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Assignment 

~ The prior application is assigned of record to Seiko Epson Corporation. 

Fee Calculation (37 CFR § 1.16) 

SMALL ENTITY OR 
RATE FEE 

Section 1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
BASIC FEE $165 $ OR 
SEARCH FEE $270 $ OR 
EXAMINATION FEE $110 $ OR 

Section 1: Sub-Total $ __ OR 

Section 2. EXCESS CLAIM FEES 
(Col. 1) (Col. 2) 
NO. FILED NO. EXTRA 

TOT AL CLAIMS _ll_ -20 = 00 x26= $ 
INDEP CLAIMS _M.__ -03 = 01 xl 10 = $ 
D Multiple Dependent Claim Presented $195 = $ 

Section 2: Sub-Total $ __ 

Section 3. APPLICATION SIZE FEE 

OR 
OR 
OR 
OR 

LARGE ENTITY 
RATE FEE 

$330 $ 330 
$540 $ 540 
$220 $ 220 

Sub-Total $1,090.00 

x52 = $ 0 
x220 =$ 220 
$390 = $ 0 

Sub-Total $ 220.00 

If the specification and drawings exceed 100 sheets of paper, the application size fee due is $270 ($135 for 
small entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 4l(a)(l)(G) and 37 CFR 
l.16(s). 

Total Sheets/Extra Sheets/Fee (Large Entity) 
44 - 100 = 00= I 50 = 0 (round up to a whole number) x 270 = $0 

OR 
Total Sheets/Extra Sheets/Fee (Small Entity) 
___ - 100 = __ I 50 = ___ (round up to a whole number) x 135 = $ 

Section 3: Sub-Total Sub-Total $0.00 

Total Fees: Section 1 + Section 2 + Section 3: Total $1,310.00 

~ Check No. 22105 in the amount of $1,310.00 is enclosed. 

~ The Commissioner is authorized to charge any fees beyond the amount enclosed which may be 
required, or to credit any overpayment, to Deposit Account No. 50-0805 (Order No. MIPFP063C). 

(Revised 12197, Pat App Trans 53(b) For Priort) Page 2 of 3 
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General Authorization for Petition for Extension of Time {37 CFR § 1.136) 

~ Applicant hereby makes and generally authorizes any Petitions for Extensions of Time as may be 
needed for any subsequent filings. The Commissioner is also authorized to charge any extension fees under 
37 CFR § 1.17 as may be needed to Deposit Account No. 50-0805 (Order No. MIPFP063C). 

[8J Please send correspondence to the following address: 

Date: June 16, 2009 

Peter B. Martine 
MARTJNE PENILLA & GENCARELLA, LLP 

710 Lakeway Drive, Suite 200 
Sunnyvale, California 94085 

Tel (408) 749-6902 
Fax (408) 749-6901 

Customer No. 25920. 

~ 
Peter B. Martine 
Registration No. 32,043 

(Revised 12197, Pat App Trans 53(b) For Priort) Page 3 of 3 
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Substitute for Form 1449/PTO Aoolication Number 
Filing Date: June 16, 2009 

Information Disclosure First Named Inventor: Yoshihiro NAKAMI 

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

Attorney Docket Number: MIPFP063C 
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 5,270,805 12/1993 Abe et al. 
B 5,706,049 1/1998 Moghadam et al. 
C 
D 
E 

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

Document Relevant Passages 
or Relevant YES NO 
Fioures Aooear 

F JP 11-136568 5/1999 Hvodo et al. 
G JP 11-331596 11/1999 Terashita 
H JP 2000-295570 10/2000 Suzuki 
I JP 2001-036763 2/2001 Mochizuki 
J JP 2001-128044 5/2001 Nakagawa et al. 
K JP 2001-147481 5/2001 Osawa 
L JP 2001-169174 6/2001 Moriwaki 
M JP 2001-223941 8/2001 Matsushima 

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. 

N Abstract of Japanese Patent Publication No. 11-136568, 
Pub. Date: 21 May 1999, Patent Abstracts of Japan 

0 Abstract of Japanese Patent Publication No. 11-331596, 
Pub. Date: 30 November 1999, Patent Abstracts of Jaoan 

p Abstract of Japanese Patent Publication No. 2000-295570, 
Pub. Date: 20 October 2000, Patent Abstracts of Japan 

a Abstract of Japanese Patent Publication No. 2001-036763, 
Pub. Date: 09 February 2001, Patent Abstracts of Japan 

R Abstract of Japanese Patent Publication No. 2001-128044, 
Pub. Date: 11 May 2001, Patent Abstracts of Japan 

s Abstract of Japanese Patent Publication No. 2001-147481, 
Pub. Date: 29 May 2001 , Patent Abstracts of Japan 

T Abstract of Japanese Patent Publication No. 2001-169174, 
Pub. Date: 22 June 2001, Patent Abstracts of Japan 

u Abstract of Japanese Patent Publication No. 2001-223941, 
Pub. Date: 17 August 2001, Patent Abstracts of Japan 

l 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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PATENT APPLICATION SERIAL NO. _________ _ 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 

0b/19i2009 CN6UYEH2 000000811245£491· 

PT0-1556 
{5_/87) 

"\.I.S. Government Printing Office: 2~02- 489'-267/69033 

. 01 FC 1011 
02 FC 1111 
03 n: 1311 
04 FC 1281 

330,00 OP 
540.00 OP 
220.00 OP 
220.08 OP 
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PTOISB/06 (10-07) 
Approved for use through 06/'30/2010. 0MB 0651-0032. 

. . U.S. Patent and Trademar1< Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork ~eduction Ad of 1995 no oersons are re1Julred to resDOnd to a collection of lnfonn ti I it di icl !vs lid OMB co trot number a on un ess s a ava n 

PATENT APPLICATION FEE DETERMINATION RECORD 
,l~°tJiq7i Substitute for Fonn PTO-875 

I 
, 

APPLICATION AS FILED-PART-I OTHER THAN 
(Column 1). (Column 2) SMALL ENTITY OR SMALL ENTITY 

FQR NUMBER FILED NUMBER EXTRA RATE l$l FEE 1$\ RATEl$l FEEl$l 
BASIC FEE 

NIA. NIA NIA t\7 CFR1.161al. lbl. oriel\ $165 NIA $330 
SEARCH FEE NIA NIA NIA 

$270. 
NIA 

$540 
(37 CFR 1.16(k), (i), or(m)) 

EXAMINATION FEE NIA NIA NIA 
$110 

NIA 
$220 

(37 CFR 1.16(0), (p), or(q)) 

TOTAL CLAIMS 1<;( minus 20 = (37 CFR 1.16{1)) . -- X $26 = OR X $52 = 

INDEPENDENT CLAIMS \.-t- 1 
- ~ 

(37 CFR 1.16(h)) minus 3 = . X $110 = X $220 = / / O.J 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due 
FEE is $260 ($130 for small entity) for each • $135 $270 
(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See 

35 U.S,C. 41(a)(1)(G) ahd 37 CFR 1.16Cs). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1: 16(j)) $195 $390 

'If the difference in column 1 is less than zero, enter •o• in column 2. ( TOTAL TOTAL {~JO 

APPLICATION AS AMENDED- PART 11 ;f 2,I}, ]~. 
OR OTHER THAN 

(Column 1) (Column 2) (Column 3) · SMALL ENTITY SMALL ENTITY 

'( CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDI: RA"~E($) ADDI• - AFTER PREVIOUSLY EXTRA TIONAL . TIONAL ';II' 

~ 
AMENDMENT PAID FOR FEE($\ FEE 1$1 

lotal . Minus .. = = (37CF111.16(i)) X $26. , = .. OR X $52 = 
Independent * Minus 

..,. 
= I (37CFRU6(11)) X $110 = OR X $220. = 

Application Size Fee (37 CFR 1.16(s)) 

FIRSTPRESENTATION OF MULTIPLE DEPENDENT CLAIM (37CFR 1.16(j)) $195 OR $390 

TOTAL TOTAL 
AOD'L FEE OR ADD'L FEE 

(Column 1) (Column2) (Column 3) • 

:c CLAIMS HIGHEST 

- REMAINING NUMBER PRESENT RATE($) ADDI- RATE($) ADDI-
7 AFTER PREVIOUSLY EXTRA TIONAL TIONAL 
j -AMENDMENT PAID FOR FEEl$\ FEE($) 

~l 
Total . Minus .. = 

(37CFR1.16(i)) X $26 = OR X $52 = 

J 
ln<l!pe:ldent . Minus ..... = 
f,17CF.R1.I6(11)) • X $110 = OR X $220 = 

: AllPlicationSize Fee (37 CFR 1.16(s)) 

FIRS'TPRESENrATION OF MULTIPLE DEPENDENT ctAIM (37 CFR 1.16(j)) $195 OR $390 

: TOTAL OR 
TOTAL 

ADD'LFEE ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write •o· in column 3. 
-,r the'Highest Number Pre'Viously Paid For" IN THIS SPACE is less than 20, enter •20·. 

- If the'Highe:stNumber Pre'Viously Paid For" IN THIS SPACE is less than 3, enter'3'. . 
The-Hi~hESt Number Previouslv.Paid For" <Total or lndenendenf\ Is the hiohest number found In the ~nnronriate box in column 1 . .. 

ThJS CDllec:tion of nformation 1s required by 37 CFR 1.16. Toe information 1s required to obtain or retain a b~nefit by the public which 1s to file (and by the 
USP'TOtoprocess) 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, 
indJding gathering, preparing, and submitting the completed application fom, to the USPTO. T1111e wiD vary depending upon the individual case. Any comments 
or:ilhe arnunl of tkne you require to complete this fonn andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and lrademaik Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
AOORESS. SEND 10: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
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Applicant( s) 
Yoshihiro Nakami, Nagano-ken, JAPAN; 

Assignment For Published Patent Application 
Seiko Epson Corporation. 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 10/486,744 02/13/2004 PAT 7,555,140 
which is a 371 of PCT/JP02/09308 09/11/2002 

Foreign Applications 
JAPAN 2001-275153(P) 09/11/2001 
JAPAN 2002-250045(P) 08/29/2002 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 07/02/2009 
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Title 

Image processing based on object information 

Preliminary Class 
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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tiln~ ti 0 ~ii' re r±, um 110) $ :R:fflti ~ :m:,~fflti ~ --r 0 fti:* O)t:~ir ~ r±, ± ~~ 

wrext--t 0 uID1ftfli_i_Entfl&~ < ffvti--r, ~LRl L, k :±11J*a* ~i~ t) ti/J: 1t \ ~ 1t \ 7 

rtt,~nt~ '"? t:::. 0 

(0004) 

2js:3'€.BJ=jr-;J:, J:.icFtt,~~JW.~9 0 fc l5b re/J: ~ tit-=: 'b O)~~ ~, [®1f:r- :7 iiteJ.!!i 

tl] iJ: :m,~ffi!EJX ~ ~JE L,, ~.'.u: L, tc :m,~ fflti ~ flJ ffl L, -C llID1f!m:Il 0) fl&~ (ti] J:. ~ it 

0 2: ~~El lfJ ~ --t 00 

(0005) 

rnl~~M~--t 6 tcllbO)-=.F~:13 J: -a~O)fpffl • :}11*) 

J:.icil~~M~--t0tcllbte:2js:3'€.BJ=jO)m-1 O)Jlltfir±, [®11:r-:7 ~- [mf{t:r-:7 

rextMS11"~t t) ti-c 1t \0 ~ ~reumfl:r- :7 re£-5 < uID1*J:.0)3::.~1J:1t~wtttil~~ 

--t1t~f:f'f'~ffl ~ ~ ffl It\ -C llID1f!m:Il ~~1T9 6 llID1f!m:Il~til ~t~~9 6 o 2's:¥€.BJ=l 0) 

m-1 O)Jlltffre1J6 uID'ffz!m:Il~tilr±, Rtrnc~f:¥111fffl~Mllr L, -C[mf1f!m:llO);m,~ffl 

ti~~JE--t 0:m,~fflti~JE-=J:~~, miic:m:,~mti~ q:i,t,re L, -cmiicum11-r- :7 re 

xt--t 6[®1f!m:Il~~1T9 0llID'ffz!m:Il-=J:~~ ~fim;t6 2: ~ ~~~~~ --t 00 

(0006) 

2js:3'€.BJ=jO)m- 1 O)Jlltffte1J6 [mfff!m:Il~tilre J:tir:f, ~f:¥111fffl~Mllr L, -C [®ff 

!m:lf O);m,~ffiti~~JE L,, ~5:E L, tc:m,~ffij:i~ q:i,t,re L, -C[®1f:r- :7 rext--t 6 [mt 

1f!m:Il~~1T9 6 O)~, [®11-r- :7iireil!it7]/J::m,~fflj:i~~JE L,, ~5:E L, tc:m,~ 

ffi!EJX~f!Jffl L, -CllID1t!m:IlO)fl&~ftiJJ:. ~ it 6 2: ~ nt~ ~ 00 

(0007) 

2js:3'€.BJ=j O)m- 1 O)Jlltff te 1J6 [®1f!m:Il~tilre tn \-C, mJicuID1t:r- :7 re£-5 < [mt 

11 ~1l~O)mtirenm--r 0nm-=t-~~fim;t, miic:m:,~mtir±, miic1l~O)mti0) 

$n~ t) ~JE~ ti-c 't ~It \0 [mf{t ~1l~O)ffiti,enm--r Q 2: ~ re J: '"::J -c:m:,~ffij:!jX~ 

Page 67 of 221



J: !-J fl'f &~ < ~JI:9 o 2: ~ ii~-Z: ~ o ~ ~ 't tc, :m:,~ @::I:!&~ ffl v "\ tc. ooifl!ll1Il OJ lw& 

~ fciJ J:. ~ -it 0 2: ~ t,it-z: ~ 0 0 

(0008] 

2js:#,BJ=] OJm- 1 OJ!t~t,c f*o@ifl!ll1Il1::.nx~im'.tc ;i3P-C, Jrtlgc@ifl!ll1Il-=_p~tt, 

imic:m:,~ffl:t!&:i3 J: ~imic:m:,~m:1:itL~OJ~~ OJffl:ti,c :i3 it 0 ffl:t!&ooi1*t~·11:1r ~ --'f 

:h-r:hl!X1~-t 0ffl:t!&ooiftt~·11:1rn1~-=.F~~iimx., imic:.m,~ffl:t!&tc:i3it offl:t!&ooift 

4~•11:.fl, :i3 J: ~JWic:.m,~ffl:t!&nftOJ~~OJ@::t!&OJ@::t!&ooiflt~•l1:fmHc£~t- "\-cimic 

ooi1*-r- tncx-t-t o @iff!ll1Il ~*fr L, -CB ~Po t,i"t,J"o~ittcti, :.m,~@::1:!&~ q:i 

1C.,tc L- tc. ooi1*!111Il ~fr 7 2: ~ t,it-z: ~ o OJ'"Z:, ~-t7J/J:.ooifl!ll1Il ~*1T9 o 2: ~ t,it-z: 

~00 

(0009] 

2js:#,BJ:]0Jm-1 OJ!t~ftcf*o@ifl!ll1Il~im'.tc;i3P-C, Jrtlgc@i1*!111Il-=_p~,i, imic 

:m:,~ffl:t!&:i3 J: ~imic:.m,~ffl:t!&J,,,J~OJ~~OJffl:t!&,c:i3it offl:t!&ooift4~'11:fl ~ --'f :h-r 

:hl!X1~-t 0ffl:t!&ooiflt~·!1:fll!X1~-=.F~~, imic:.m,~ffl:t!&tcn~ < tc-=>:h-C, imic~ 

~OJffl:t!&tc:i3it offl:t!&ooi1*1~'11:flicxi-t o:.m<ij.ffit~*~ < L- -cimicooi1*:@~0J 

ooi1*t~·11:1r ~1::.Bx-t 0 ooi1*t~,11:1r1::.nx*~~iimx., imic1::.nx~ :ntc.ooiftt~·11:1r ~ 

ffl v "\-CJrtlgc@ifl-r- !7 ,cxi-t o ooift:m:II ~*1T9 o ooifl!ll1Il-=_p~~ ~iimx. -CB~ 

v \0 t,i"t,i"o ~itic fi, ~ I:) tc:.m,~ffl:t!&~ $1C.,,c L- tc. ooift:m:11 ~fr 7 2: ~ t,it-z: ~ o 

OJc:, J: !-J IEul/J:.ooift:m:11 ~*fr-to 2: ~ t,it-z: ~ o o 

(0 0 1 0] 

2js:#,BJ=] O)m- 1 OJt.~i,c f*o@ifl!ll1Il~im'.tc ;i3 v \ -C, Jmgc@i1*t~·11:fl1::.nx-=.F~fi 

, imic:m:,~ffl:t!&OJffl:t!&ooi1*t~'11:fl~f!Jm L--c, imic:m:,~ffl:t!&~~< N!OJ~~O)~ 

JN:ffl:t!& ~ fl J m ffl:t!& ~ :JFfi J ffl ffl:t!& ~ ic :5t it o ffl:t!& IX: :5t-=.F~ ~ iim x., imic:m:,~ ffl:t!& OJ 

ffl:tiooiflt~·11:fl ~ Jrtlgcf!Jfflffl:1:!&0J@::l:!&@iflt~-11:.fl ~ m v \ -c@ifl4~·11:.fi ~1::./Jx L- -c 

B ~Po t,)'>i,J'>o~iticti, ooi1*:m:Itic~ L, -c fflp /:) :ho ooi1*t~·11:fl ~:.m,~ffl:1:!&~ 

q:t1C,,tc L, -CJIX~9 o 2: ~ t,it-z: ~ o OJ'"Z:, / ,{ A'~OJ~fl~{&ifutL, -C~tl]IJ:.@i1*!1J1 

II~ *1T9 o 2: ~ t,it-z: ~ o o 

( 0 0 1 1 ] 

2's:#.BJ=l OJ m- 1 OJ t.~t ,c 1*0 ooift:m:11~cm:,c :i3 t- \ -c, imicffl:t!& ix: :5t-=.F~,i, imic 
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:m:,~mtiO)mtium1i1~,~1r ~ tmic~~mtiO)mtiumff<4~'~1l ~ O)~J-t~ic£-:11t \ 

--ctmicflJfflfflti ~ tmic~pflJfflfflti ~ tcj}~t--c 't ~i., \0 

(0 0 1 2] 

2js:#,BJ=]O)m-1 O)Jt~~Hc:1*6 rnil{t~Il~iiltc;t31t \--C, tmic:m,~ffltiO)ffltium{t4~ 

,~1r ~ tmic~~mtiO)mtium1i1~,~1r ~ O)~J-t~ic:£-:1 < mtiiK7ttJ:, tmic:m:,~ 

mtiO)mtium1i1~,~1i ~ iri:rnc.~~mtiO)mtium1i1~,~1i ~ O)~J-t~nt, r1rXE1tt.1 

J:.O)~iHC tJ:, -t- O)~~mti~~pflJfflffltitc IK7t L,, Plr5E1l*~O)~'EttC fJ:, -t­
O)~~mti~flJfflffltitc !K:5tT Q 2: ~ tc J: '? --C*iT~ ti--C 't~Po ~~lfHc, £ 

,~ffltiO)um{gz4~'~1l ~ O)*txi~nt:::k~ < /J:6 tc-=>ti--C, -t- O)ffltitJ::m,~fflti ~ fJ: 

IIH*iJt~< /J:6, 9/J:;b~, rnil{tO)_m,~fflti'"ftj:IJ: < /J:6ffi[o]tC/J:60)'"f, -zO) 

J: 7 JJ:fflti~jpflJfflfflti ~ T 6 2: ~ tc J: ~, J: ~ @-l:7JJJ:um{gz4~'~1l ~ lt'Xf~T 6 2: 

~ iJt'"f ~ 6 ~ ~tc, rnil{t~Il O)fw&~ foJ J:. ~ it 6 2: ~ iJt'"f ~ 6 o 

(0 0 1 3] 

2's:#.BJ=lO)m- 1 O)Jt~ftc:1*6 umft~II~iiltc:t3P--c, tmicr1rXE1trJ:, tmic:m,~ffl 

ti~ tmic~~~fflti ~ O)filefflBcf,G t--C ~/J: '?--CB ~Po [mj{gzO)ffltiO):m~&fJ:, 

im1.r, ;m,~ffltin~ i?> O)fileit4fHctt1§1JT 6 2: ~ nt~i., \n~ i?> '"f db 60 

(0014] 

2js:#,BJ=] O)m- 1 0) t.~f tc 1*6 rnil{t~Il~iiltc :13 v \ -C, tmic~~lf'MffifJ:, tmicum 

ft-r- :7 tc:£-5 < rnil{tJ:.tc:t3~t 6 7 ~ - :-h .7- iJt'Et:bit i?> tit.::miil~~T'Mffi'"f db 

-::i-CB~Po :®1.r, We~~ (rnil{t7y,1Jv:i:.$;~) fJ:, ~B-~O)db6miiltc;t3 

p --c 7 ~ - :n A ~ 'Et :bit Q 0) '"f, 7 ~ - :n A nt'Et :bit t?> tit-= m iii~ fl J m --r ◊ 2: ~ 

tc J: -::i --c [mi{gzJ:. O)_m,~fflti ~ :g~ tc ~JET 6 2: ~ iJt'"f ~ 6 0 

(0015] 

2js:#,BJ=]O)m-1 O)Jt~ftc:1*6 rnil{t~Il~iiltC:BP--C, tmicum{t~IltJ:, tmiclt'Xf~ 

~ tit.:: rnil{t1~·~ fl ~ HXE 0) [mi{gz~Il£*1l ~ 0) ~xi~~ ~ilotT 6 ~II '"f db -::i --c 't 
~J.,\o 

(0 0 1 6] 

2js:#,BJ=]O)m-1 O)Jt~ftc1*6rnil{t~Il~iiltc;t31t\--C, tmicum{t7 y ,1 JHCfJ:, ~ 

i?> tc, rnil{t~Il~iiltc:t3~t 6 rnil{t~Il~dtf:~, Wc~1/- ::,,,- ~rnil{t~Iltc:Jx~~ it 
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0 k ls!) (l) 1/ - :;1/ffi'.fE'.11i'fffl ~ ~ ~~ tmHl!Jl!:IltUW11i'fffl;1Jt~ ~ :h -C :13 ~ , mrnc $,' - :1/ 

ffiXE'. 11i'fffl~ B(~ L, -C, mrnc1::JJx~ :hktmHlti1~1l ~ Jmictmifl!Jl!:Il£1$Ml ~ (l)~Ji" 

~~fl\~--t 0 J: 7 ,cJmictmi~!Jl!:IliJt*fr~ :h-C 't ~1t •◊ n~n~0~-3',ctt, 7 'A"" -

fl 7'tll.im'.'ii'fffi~ oz~ L, -cml;$,'- :1/ffi'.fE'.11i'fffl,c£--:J < tmifl!Jl!:II ~fr 7 -:: ~ tc J: ~ 

, ml;$,'- :1/ ,cTiG t tc: tmi~!Jl!:Il(l)fl&~ ro:IJ:. ~ it 0-:: ~ iJt'"""f ~ 0 o 

(0 0 1 7] 

::zls:~Bfl (l)m- 2 (l)t,1%f~IHJ:, tmift-r- ?' ~, tmifl-r- ?' ~ :xtTiDM~t t:> :h -c 1t •0 ~ ~ 

tcooifl-r- ?' tc£--:J < ooi~J:.(l)-=E.~iJ:1~#:ULim'. ~7F--t1t~#:1ii'fffl ~ ~ ffl P -c tmi 

fl!Jl!:II ~*1T9 0 tmifl!Jl!:Il:to /f 7 J;,, ~mttt--t 00 ::zls:~BJ=] (l)m- 2 (l)t,1%fftcfl0 [mi 

ff!Jl!:II 7 o !f 7 J;,, f J:, Jmic1S(~#:11i'fffl ~ MtJf L, -C [mj~!Jl!:II (l) ;m/~ m:1:i ~ *'.fE'.9 0 

~ti~~, Jmic:m✓~m:1:i~ q:i{,\tc L, -cJmictmiffl-r- ?' tc:xt--t 0 tmiff!Jl!:Il~*1T9 0 

~ti~~ ~ ::r :1/ t:: :i - ?' tc J: -:::> -c *fl~ it 0 -:: ~ ~ti~~ --t 0 o 

(0 0 1 8] 

::zjs:~BJ=] (l)m- 2 (l)t,1%ff tc fl0 [miff!Jl!:II :to !f 7 J;,, tc J: :htf, ::zjs:~Bf.l (l)m- 1 (l)t,1%ff 

tcfl0 tmifl!Jl!:Il~im'. ~ [o]~f(l)f/pffl)t:/J* ~~0-:: ~ iJt'"""f ~ 00 ~ k, ::zls:~Bf.l (l)m- 2 

(l) t.1%ff tc fl0 tmif!!Jl!:II :1 o ::3/' 7 A fJ:, ::zjs:~Bf.l (l) m- 1 (l) t.1%ff tc fl0 tmi~!Jl!:Il~im'. ~ 

[o]~ftc L, -Cf.i 1l (l)t,1%ff,c-C*f!~ :h~00 

(0 0 1 9] 

*~Bf.I (l)m- 3 (l)t,1%fffj:, ooi~-r- '.51 ~, tmifl-r- '.57 ~ :xtfiDM~t I:> :h -C 1t • 0 ~ ~ 

,c tmifl-r- ?' tc£--:J < tmiflJ:. (l) 3=:.~1J:1t~ftwim'. ~7F--t1~#:11i'fffl ~ ~ ffl 1t • -c tmi 

ff!Jl!:II ~*1T9 0 tmi~!Jl!:II :to ::3/'7 A ~t~t#t--t 00 ::zjs:~BJ=] (l)m- 3 (l)t,1%fftcfl0 [mi 

fl 7 7 --{ Jv1:=.)JX70 :7''7 A,J:, Rtrnctmi~-r- '.57 t.:£--::5 < [mj~~:lU&(l)m:1:i,c:5t~ 

--r 0 ~ti~~ , Imic1S(~#:'li'fffi ,c £--:J 1t • -c, Imic~½1 (l)m:1:i (l) * n~ t:> tmift!Jl!:It (l) :m 

,~m:1:i~*XE--r 0~ti~~, Imic~½1(l)m:1:i(l)m:1:itmi~ti'~fl ~ .:z-:ti-::c:ti:ittf~--r 0 

~ti~~, Imic:m✓~m:1:i(l)m:1:iooi1tti'~1l ~f!Jffl L, -c, JftJic:m✓~m:1:i~~ < ft!!.(/)~ 

½1(l)~JN:m:1:i~f!Jfflm:1:i ~ 7'Ff1Jfflm:t:i ~ ,c:5t~t 0~ti~~, JftJic:m✓~ffl:t:i(l)ffl:t:itmi 

flti·~fl ~ JftJicf!Jfflffl:1:i(l)mtitmiftti'~fl ~ ffl 1t •-C tmiflti·~1l ~ lXf~9 0 ~ti~~ 

, JftJictmiflti•~fl ~ ffl1t •-ClftJictmift-r- ?' tc:xt--t 0 tmifl!Jl!:II ~*fr--t 0~ti~~ ~ 

::r :1/ 1::: :i - ?' tc J: -:::> -c *fl~ it 0 -:: ~ ~ti~~ --t 0 o 
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(0020) 

*#,Bj}O)m- 3 O)l,ltf~Hc1*ol®1f~II:to !f7,t,.,c J:tH!, *#,Bj}O)m-1 O)l,ltf! 

tc1*o 1®1f~Il~rnf. ~ foJ!f!O)ffffl)t:/J*~~o 2: ~ iJt--C ~ 00 ~ k, *#,BJ:}O)m- 3 

O)l,ltfftc1*o 1®1f~II:to ~-7 Ati, *#,Bj}O)m- 1 O)l,ltf!,c1*o 1®1f~Il~rnf. ~ 

foJ!f! tc L, -c ft 11 0) t.ltti tc -c *It~ :h1~ o o 

(0021) 

*#,BJ} O)m- 4 O)l,ltf!fJ:, [®{t-r- '.57 ~, [®1f-r- '.57 ~ :XtfiG#~t I:> ;fl, -C It \o ~ ~ 

tc[®1f~Il~rnf.tct3~t o 1®11-r-?' 0)[®1f~Il*14~ffi'iE9 o 1®1f~IltUW1~ffl 

~:i:_,ox9 0Wt1f~rnf.~t~fft9 00 *#,Bj}O)m- 4 O)l,ltf!tc1*oWt1f~rnf.fj:, Rtrncum 

11-r- ?' ~:i:_,ox9 o 1®11-r- '.571::.Jvt-¥~ ~, imicum1*-r- ?' tc£-::5 < 1®111::. 0)-=E_ 

~a 1&:~1t ~ ~--r1&:~1t'~ffi ~ 1::.Jvt--r o ~1t'~ffi1::.Jvt-¥~ ~, imic1::.Jvt ~ :n t~ 

1Sz~1f1~ffl ~ *D-1®1f~IltUW1~ffl ~ 1::.Jvt--r o 1®1*~IltUW1~ffl:i:.Jvt-¥~ ~ ~ 1im 

x.o 2: ~ ~~~~~ 9 00 

(0022) 

*#.BJ} O)m- 4 O)l,ltff tc 1*01®117 y ,{ Jv:i:.Jvt~rnf.tc J: :ht!, 1®11-r- '.57 tc£-::5 

< 1®1f J:. 0) ± ~a 1&'.~it ~ ~91&'.~ff'~ffi ~ 1f9 o 1®1f~IltUW1~ffl ~ *D' um fl 

7 y ,{ Jv ~ 1::.Jvt--r o .:: ~ iJt--c ~ o 0 

(0023) 

*#,Bj}O)m-4 O)l,ltfftc1*0Wtfl~rnf.fj: ~ b tc, imicum11-r- ?' ,c£-::5 < 1®111::. 

0) 7 ;t - fl ;;z,. iJti:i-;b it I:> :h k 7 ;t - fl ;;z,. 'UL 1m'. ~ ~ tfj 9 o 7 ;t - fl ;;z,. 'lli.rnf.~ ili-¥~ 

~1imx., Jmic±~1&:~ftit5JU1~fflO):i:.,oxtJ:, Jmic~te ~ :hk 7 -:1r-fl A'lli.1m'.tc£ 

-:51t \ -c imirr~1Ez~ftit5JU1~ffl ~ 1::.Jvt L, -c 't ~" \ o iJ\iJ\ o :ijji:ttc fJ:, ~ te ~:ht~ 

7 ;t- fl A'lli.rnf.tc£-:5P -C ±~1&'.~1f1~ffi~:i:_,ox9 o 2: ~ nt--C ~ Go 

(0024] 

*#,Bj}O)m-4 O)l,ltfftc1*0Wtfl~rnf.fj: ~ b tc, Wt~um1t,ct3~t oRUirr~~ 

ft~ffiJE--r 0±~1&:~ftffi'ii:-¥~~1imx., imic±~1&:~fttl5JU1~fflO):i:.,oxfJ:, RU 

§C±~~{:fO)ffiJE1~ffltc£-::5P-CR1]ic±~1&:~ftit5JU1~ffl~:i:.JvtL,-C 't~Po 

iJ\ iJ\ o :ij)Ji:t tc f J:, ± ~1&:~ftffi'iE-¥~tc J: '? -c, if~ tc, 1®1f J:. 0) ±~1Bz~1f ~ 

ffi5E9 0 2: ~ iJt--C ~ 0 0 
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(0025) 

*#.BJ=JO)m- 4 O)t,!tf~Hc1*6Wc11~1ilfi ~ 6 ,c, Jmic!:trot~ tit:::.um11-r-!J .i3 J: 

ZFJmicum11!ll!:IItUilHwffl~13'D-um117 71 Jv~!:tlvtT 0 um1'7 71 Jv!:tJvt*~~ 

fJm ;t -ct~ Po n~n~ o ~i:ttc tt, 1 -::> 0) um1' 7 7 1 JViC J:-:> -C um11-r- !J .13 J: cf 

um1'!ll!:IItUill'lwffl~tBcJ 2: .!:: nt1: ~ 00 *#.BJ=JO)m- 4 O)t,!tf~Hc1*6Wc11~1ilfi ~ 

6 tc, Wc~1/- ✓ ~~5ET o t:::.li>O)Wc~1/- :,,~5E*~~f,m;t, Jmicum1'!ll!:IItU 

ill'lwffl,c fi, Jmic~'.iE ~ tit:::.Wc~1/-:,, ~ um11!ll!:II~l!l,c .i3 ~to um11!ll!:IUcf)tll9( 

~ it 6 t:::. li> 0)1/- :,,ffi5E1fwffl~13' Iv 1: 't ~It ~o n~n~o~i:ttc fi, Wc1'~1!1,c-C~ 

5E ~ tit:::.Wc~1/-:,, O)'fwffi~ um11!ll!:II~lil .!:: ~ifT o 2: .!:: nt1: ~ o 0)1:, um11!ll1 

II~l!l,c.i31t~-cWc~1/- :,,~~JilL-t:::.um11!ll!:II~*Il~ ito 2: .!:: nt1:~ 00 

(0026] 

(#,BJ=} 0)*1ft[O)~~] 

J,j T, *#.emc 1*6 um11!ll!:II~lil- .i3 J: tfWc11~1!1,c-::> P-C J,JT O)-~}=¥tc-c CK! 

1ffi~$~ij L--=>-=>, *1ft[1§1Jtc£~1t ~-clmBJ=JT 00 

A. um11!ll!:II~lil, .i3 J: tfWc11~1!1 ~13't-um11!ll!:II 1/ AT l>. O)l'llvt : 

B. um11!ll!:II1/ AT l>. ~ffllvtT o~~[ilO);ttrot: 

C. um117 7 1 Jv!:t)vt!ll!:II : 

D. um 1'!ll!:II : 

E. -r O)f@,0)*1ft[1§1j : 

(0027) 

A. um11!ll!:II~ti1~13'D-um1'!ll!:II1/ AT J>.O);ti)vt: 

**11t!i1§1J tc 1*6 um11!ll!:II~lil, .i3 J: tFWc1'~1!1 ~13't-um1'!ll!:II 1/ AT l>. O)l'llvt 

,c-=> P -C CK! 1 ~$ ~ij L- -C lmBJ=} Too CK! 1 f i**11t!ifJU tc 1*6 um11!ll!:II~lil .i3 J: cf We 

11~1!1 ~13"t-um1'!ll!:II 1/ AT l>. O)~{§IJ ~ ~TlmBJ=}[Kll: ~ 6 o 

(0028] 

um11!ll!:II 1/ AT l>. 1 0 fi, um11-r- !J .i3 J: tfum11!ll!:II~l!ltc .i3 ~t 6 um11!ll!:II* 

14-~ffi'.iET o um1'!ll!:IItUW1fwffl~13"t-um117 71 Jv~!:tlvtT oWc11~1!1 .!:: L- -c 0) 

-r-1 -V!J JvA-:f-Jkh ~ 7 2 o, -r-1 -V!J JvA-:f-Jv11~72 o tc-C!:tlvt~tit:::.umfl 

7 7 1 Jv ~ ffl 1t ~ -C tit~T o um1'!ll!:II ~ *:frT o um fl!ll!:II~ Iii .!:: L- -C 0) --;t 9 :,, !J 3 
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0 ' ii!.~,.::/'\ - y T Jv ::r ✓ ~ ;:z. - ?/ p C ~ fim ;t -c V \ 0 0 T --{ 1/ !/ Jv A+ Jv jJ ;I- '7 

2 0 ,.::-c ~nx; ~ :hf:::. @Hi 7 y ,{ Jv{i, ttH~iV:r- ::t'JvC V ~ k. ti ;I- -l:- 9 fJ - FMC 

~ft L -C, 7 9 /' ?/ 3 0, ~ tdi/'\- Y-r Jv::r /' ~ ;:z. -?/PC tc{!U~~ :h00 

(0029) 

B. @Hf!m:II 1/ A -r i,,. ~ 1'1nx:T 0 :a-~iil O):t'tlnx: : 

T --f 1/ !/ Jv A+ Jv fJ ;I- 7 2 0 fi, C C D--?7t~-=fft'ri:lfg ~ ffl v \ -C 7eO)'~ffi ~ 7 

-ro ::1/'~,fg~tc3t~ L, ~ 6:htc 7-ro :7''~1§~~ A/D ::r /' /-:t..-,!/ ~ fflP 

-C:Y-1 -Y!/ Jv1i~1tT6 2: ~ t.::J: IJ :Y-1 -Y!/ Jv/J:@Hl:Y-!/ ~~nx;T.:5-JJ ;J-5'1: 

~ 0 0 cm 2 ~$¥!;'{ L -c, :Y -1 1/ !/ Jv A+ JvfJ ;1- 5' 2 o O);ffli~1'1nx:tc "JP -c~BF.IT 

0 0 cm 2 fi::z!s:~troifU tcfJJ: "J :r -1 1/ !/ Jv A+ Jv-JJ ;1- 5' 2 o O)ffi~1'1nx:~~5-:\Stl ,.::~ 

T :1' o ,y !7 cm 1: ~ 0 o :Y -1 -Y !/ Jv A+ Jv fJ ;1- 5' 2 o ii, 7t'~ffi ~ LIX~ T 0 tc ~ 0) 

7t$§~ 2 1, :Y -1 -Y !/}VT/'\,{ A ~mUWL -Cffill1'~ Il){f~T 0 tc ~O)[mj{gzll)Z~§ 

~ 2 2, II){~ L tc :Y -1 -Y !/ Jvffin1f ~:fJDI!m:IIT 0 k. ~ O)[mjfi!m:I.119.1~ 2 3, :a-19.1 

~ ~ mUWT 0 tUW19.1~ 2 4 ~ fim ;t -c P 0 o :Y -1 -Y !/ Jv A+ Jv fJ ;1- 5' 2 o ti~ tc, 

ffill1'!m:IImUW1~fflC I ~~:Jft ~'ii::T0f:::.~O)~:JR • iR:'iE~?/ ✓ 2 5 ~fim;t.:50 

~nx;~ :htc:Y -1 -Y !/ Jvffin{gz:Y-!/ ti, :imm, ictt~iil~ L -C 0) ;J- .::c- 9 -JJ- FMC 

,.:: *# ~ :h0 o :Y -1 -Y !/ Jv A+ JvfJ ;J- 5' 2 0 ,.:: ;j3 ~t 0 ffill1f:Y- !/ O)*f¥ID5:\ ~ L 

-C fi, J P E Gtf:;5-:\7,1~~,N:St)1: ~ 0 7,1\ 2: O)ft!!Jc 't T I F F tf:;5-:\, G I F tf:;5-:\, 

BM P tf:;5-:\, RAW :Y- !/ ID5:\~0)*f¥ID5:\7,1~ffl v \ b :h1~0 o ~ tc, ffin{gz:,?- !/ 

~ L -c ti, ij1f ii:. rnn 110) tmt c, f§U ;t rt, :r -1 1/ !/ Jv l:::' :r :;;t -JJ ;1- 5' C D v c ) , .:: J: -:J 

-c ictfciJ j'j~/J: m1Jffin11 n~ mp 6 :hf~ 0 0 

(0030) 

:Y -1 -Y !/ Jv A+ Jv fJ ;J- 5' 2 0 ,.:: ;j3 P -C ~nx; ~ :ti f:::. ffill1f 7 y -1 JHi, :imm, :Y -1 

1/ !/ Jv A+ Jv jJ ;I- '7 m 0) ffill1l 7 7 ,{ Jv 7 ;t - '? o/ f' m:.tfr (EX i f) ,.:: f;J:-:J k. 7 7 ,{ 

Jv:t'tlm~if L -CP00 Ex if 7 y ,{ JvO)ft:if~Hi, ~-=f'~ffit:5tfil\rl~it~W,~ ( J E I T 

A) tc J: -:J -c 'ii::~ 6 :ti -c v \ 6 0 ::zls:~troi1'1J ,.:: 1lk.:5 :Y-1 -Y !/ Jv A+ JvfJ ;1- 5' 2 o ,.:: -c 

~nx; ~ :ti tc ffill1l 7 y ,{ Jv ti, 7 ;t - fJ A tLiil'~ffi ~ v \ '? tc ffill1'!m:II~iil tc ;j3 ~t 0 

ffill1'!m:II~dtf: ~ ffi5ET 0 ffill1'!m:IImUW1~fflC I ~~Iv 1: v \ 0 o 

(0031) 
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CRl 3 ~$Yij t,, -c **tffiif§U tc BP --c ffl P 6 no mil-ff< 7 Y -1 JvO)ffl~-tirottc--:::> P 

--C~BJ:.1900 ~:8, 2js:*1n[1§1Jq:ttC:B~to7y,1 JvO)-fim\ -r-?70)-fim\ ~ffl4m 

ti~ v\-::J t.:ffl~1Hi, 7 Y-1 Jv¼ tdi-r-?'~nt~c'IE~iilr"Jtc~m~ :ht.:ik:~tc;B 

~to 7 y -1 Jv¼ tdi-r-?' 0),1 ~ - :}~~~9 o 't 0)1:~oo CR] 3 tiEx if 7 y -1 

Jv 7 7t - '? '>' I-- tcvt -5, **1n!i1§1Hc --c 1-:.rot~ no rnil1fl 7 Y -1 JvO) P'J1i~l'lfflt0)~1§1J 

~ ffl~Ef-1 tc ~9~Bij CR] 1: ~ o o 

(0032) 

[R]3tc~--tJ:'5tc, Exif7y,1Jv7:?t-'?'>' t--tciu:'5rnit1fl7y,1JvGFti, J 

PEGMS:\O)rnitfi-r-?'~~ffl90 J PEGrnit1!-r-?'~ffl4mti1 1 1 ~, ~*Pi 

~ ;h--Cv\o JP E Grnit1!-r-?7 tcll--t o~ff!'l'lffl~~ffl--t o1t~'Mffi~*l1i4mti 1 

1 2 ~ ~fim;t --CPoo 1t~'Mffi~*l1i4mti 1 1 2 tcti, m~s11~ey\ ~tl::L 1/-V ,y ?' 

-il&~ ~ 1t \-::J k. J PEG rnit1flO)m~*f4tc ll--t om~IF-f'Mffi, J PEG rnit1!-r 

-?'~ffl4mti1 1 1 tC~¥PJ~;h--CPo J PEGrnit{!O)'"!J-.b.;z--1 Jvrnil1!-r-?'ntT 

IF FMS:\tC--C~ffi~;h--CPoo ~ 6tc, 1t~'Mffi~m4mti 1 1 2 ti, rnil1t~II 

tUffli'MffiC I ~~ffl9 otUW1Mffl~m4mti 1 1 3 ~fim;t --C :8 ~, **1n!i1'Ul:ti, 

7 ;,t-fJ 7-'Ulrnt'Mffi~~&:> ~ --t G rnil1!~II~iiltc:B~t G rnil1ll~II*f4~ffi5E--t G 

rnit1!~IItUiP'MffiC I nt~ffi~;h--CPGo --t~;;b'b, **1n!i1§1Hc:BP--C1.:.fflt~;h 

o rnil1t 7 7 -1 JvG F ti, tUW1Mffl~m4mti 1 1 3 tcum1t~IItUW1MffiC I ~fim;t 

G Y~{l:, :im1.r O)Ex if MS:\O)rnit1fl 7 Y -1 Jv ~ :;f-§Ji--t o o ~:8, ~~f~1f1ttc ~ -::J --C Ml~ 

1:~ G J: '5 tc, Ex if MS:\O) 7 y -1 Jvl:ti, ~-r- ?' ~4~5:E--t Gt.: <'ib tc ?' !f'ntffl P 

6;h--CPoo 

(0033] 

~B, **1n!i1'U tc 1*G rnil1t 7 Y -1 Jv1.:.rot~iiltc:B1t \--c ffl 1t \ 6 tL1~G rnil1t 7 Y -1 

JHi, Ex i f 7 y -1 Jv 7 7t - '? ,y I-- tc vt '5 um1t 7 y -1 Jv a F tc ~ 6 ti i'\ -r 1 :J ?' 

Jv l:::"-r7tf1 ~ 5, 7- :\=- -v -r~O) AJJ~iiltc J: -::J --c 't 1-:.rot ~ :ht.: um ft 7 Y -1 Jv~ 't 

ffl 1t \G 2: ~ nt1: ~ Go -r 1 :J ?' Jv l:::-r'7.tfJ ~ 5 tc--C 1-:.rot~ t1G~~tcti, 1§1J;t tf 

' ltll:.rni11!-r-?7 ~ um1t~IItUW1Mffl~ ~~ffl9 ornil1!7 7 -1 Jv, ~Q lt\ti, M 

PE GM5:\~0)f1Jrni11!-r-?' ~ rnilft~IItUW1Mffl~ ~~D-11Jrni11!7 Y-1 Jvnt1.:_}Vt 

~ t1Go 2: O)j1Jrnit1! 7 y -1 Jvntffl P 6 t1G~~tc ti, 11Jrnit0):@1i~¼ tdi~"ii~O) 7 
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V - }_:,, tc tt L, -c um{t!ll!:IItUW111fffl 'CMS t tc. um {t!ll!:IItUW 7J~*1T ~ ti 0 0 

(0034) 

rm 4 ~ $ yij L, -c , /'\ - ',/ -r Jv ::r :,,; 1::: :i - !I 3 o 0) ffi~:t'M rot, c -=> P -c ~ eJJ --r 0 0 

rm 4 f 'i2Js:*:OOHJ1H c ttE 7 /'\ - ',/ -r Jv ::r :,,; 1::: :i - !I 3 o 0) ffl~:-ttrot ~ ~5-:\EfJ t c ~--r :l 

o ''/ !7 rm'<:~ 6 0 /'\- ',J-J-Jv ::r :,,; 1::: :i - !I 3 o f'i, ~fgtEfJ tcffl P 6 ti -c P 6 !I -1 

7 0) ::r:,,; l::: :i - !I"<:~~, 2js:¥£Bij tcttE 7 um~!ll!:II --:/o !f 5 J:,, ~*1TT 6 CPU 3 

0 0, CPU3 0 Otci>lt0mlU:ff*, um~-r-!l~~~B~Ef)tc~ffiT6RAM 

3 0 1, um~!ll!:II--:/0:7''7].:,,, um{t!ll!:II~Af!iL,fc.um{t-r-!l~~~ffiToHDD 

3 o 2, c Pu 3 o o tci>lt 0m~*fi*- umft-r-!l~~*~--r o tc.<'>00)*~~ 

til 3 1, c Pu 3 o o tct1T 6 ::r "'<:,,; P'~~ A11T 6 tc. <'lb 0) A11~til 3 2 ~~-Om 

}t -C 1t "6 o /'\- ',J-J-Jv ::r :,,; l::: :i - !I P C f'i, ~ ~ 9 -JJ - P'M C ~~=«T 6 tc. <'lb 0) 

jJ - F 7-. o ''/ 1' 3 3 , -r -1 1/ !I Jv 7-. + Jv jJ ~ '7 2 0 ~ 7J\ I:> O)ttfiWu-7 - :l)v C V ~ 

tf iWuT 6 tc. <'lb 0) A tti 1J}tffij~ 3 4 ~ fJm ;t -c 1t "6 o 

(0035) 

rm 5 ~$Yij L, -c' jJ '7 - 7 9 ✓ '.5-7 4 0 O)ffi~tlrottc-=> P-C ~BJJT 0 0 rm 5 f'i::zjs: 

**{§IHctiE7 -JJ7-79 ✓ '.5-7 4 0 O)ffi~:-t•rot~~S-:\EfJtc~T'fO o/ !lrm'<:~00 

-JJ 5 - 7 9 :,,; !I 4 0 f'i, f§tl }t rt, 1/ 7:,,; ( C) , "? ·lt:,,; !I (M) , -1 .::r. o - ( Y 

) , :f5,'/7 (K) 0)4EO)e,i':,,;7~aJFiiiU~wJ:Jc!IJfttL,-C P','/ 1'/'\!,-7-::,,,~ 

MrotT 6 .:: ~ tc J: ~ -cum ft~ MIVtT 6 -1 :,,; !! 1/ ::x. ''/ 1' 155-:\ 0) 7 9 :,,; !I "<: ~ ~ , ~ 

0lt'-f'i, -JJ5-1'-r-~EPfiliU~wJ:JC~~- JE=«~if'-Cum{t~MJvtT0m~~J! 

jjj_:\O) 7 9 ✓ '.5-7 '{: ~ 0 0 7 9 ✓ '.5-7 4 0 f'i, rm 5 tC~T J: 7 tc, EPfiliU~ ''/ F ¼ td'i 

§~ F 5 J:,,~~f1:J,i.aJfiliU~wtct1T 6 EPfiliU!ll!:II ~*frT 6 EPfiliU1i~4 1 ~, ictt~ 

ti[M C ~ llX :@T 6 7-. o ''/ 1' 4 2 ~ , ictt~tilM C 7J\ 6 i%:J,i. /::ti l, tc. um{t!ll!:IIvbUW1'1f 

ffiC I ~MifJrl,, M;;tJfL,tc.um{t!ll!:IItUW111ffflC I tc£--:5P-C79 :,,;!,-74 00)~1i~ 

O)j1J{lp~tUWTotUW~til4 3 ~fJm;t_ -CP6o tUW~tir4 3 f'i, ~ftm~!ll!:II~ 

*iTTom~!ll!:II~til (CPU) 4 3 0, CPU4 3 Otc-C*fr~ti67o:7''5 

J:,,~~:=f=:t![¥£Ef)tc~¥PiT6 9- P';t:,,; 9 ~~ 9 (ROM) 4 3 1, CPU 4 3 0 

tci>tt o m~!ll!:Ittff*- i> J: ~n1~ L, tc.-r- !I ~~~Efltc~*l1i--r o '7 ✓ /fl:,, 7 7 

t 7-. ~ ~ 9 (RAM) 4 3 2 ~fJm}t -CP6o 
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(0036) 

C. @Hi 7 y --1 Jv1::.nx~Il : 

**M!i1§1J t;: m: 7 7 -1 $P !J Jv A+ Jv -JJ :J. 7 2 0 t;: --C *iT ~ ti 0 @Hi 7 y --1 Jv1::.nx 

~flt;:":::) i., \ --c LKl 6 ~$¥ij L, --c~BJ:lT 0 0 rKI 6 t"i2's:*M!i1§1J t;:vt 7 7 -1 $P !l Jv A+ Jv 

-JJ :J. 7 2 o t;:--C*iT~ ti6uffi{l7 Y --1 Jv1::.nx~Il©~IlJv-+ Y~~T7n-+ 

-v- 1' '"""f~00 

(0037) 

7-1$J!J~A+~-JJ:J.720©~W§M24~, V-vo/!l-~!JY©WL,T~ 

~q;: J: '? --c um1i1::.nx~:sftnt~--t 0 ~ 2js:~IlJv-+ ✓ ~ lffi~T 0 0 tUW§M 2 4 

t-t, m~~t;: J: '? --c~JE~ tit.:m:~v- Y©~'.iE'fi'fffi'"""f~0, --:f v t ,y 1' um1i~ 

IltUW1fi'fffl~!D(1~T0 (A-r,y7S 1 O 0) o m:~V-Y©~'.iEf"i, V-v,y!J­

~!J Y©tEfIL, T~-ft;::5'cti-:>--C, LKl~L,/J:P'.!l--1--Y Jv~!l Y~f~1'icT6.:: ~ t;:J: ~ 

, ~0Pt"i, ~:fR • ~'.iE~!J Y 2 5 ~f~ffL,--CrKl~L,/J:P-=t-,::::.,l_l[mj1ffi_U;:i,P--C 

ff~©v- ✓ ~~:fR--t 0.:: ~ r;: J:-:> --c*1r~ ti00 m~v-Yt;:t-t, im1ir©m~ 

v- ✓ ~~T:im1.r-=t-- P', A~~q:til,\~'9018(~{:~q;:~~/J:~-1' v-1'-==E-- P' 

, iliJtm:~t;: 1:f)t1J/J: "? :7 n -=t- - P'~nt~ 0 

(0038) 

tUW§M 2 4 t-t, cc D n~ /:) 1~ /:) tit.:~EE'fi'fffit;:£-:11,, \--c umfi7- !l ~1::.nx--r 

0 (AT o/ 7 s 1 1 0) 0 ~P--C' tUW§M 2 4 t"i, 1/ -Y ''/ !J - ~ !J ✓ ©fEfl L, T 

~jB~t;: ;i3 ~t 0 7 ;t - -JJ A uii11fi'fffl ~ ID(~ T 0 (A -r o/ 7 S 1 2 0) o 7 ;t - -JJ A 

uiif'fi'fffit"i, m:~e~t;:i,~t 0m:~7 v-A©q:t'"""f 7 ;t--JJ A ~~;bittcuiif ~~ 

T 1fi'fffl'"""f ~ ~, 1,tlxt-J, m:~7 v-A ~½~jj[ti] (Yjj[ti]) ;i3 J: tf*f/j[ti] (X 

h [ti]) (;: -t- ti .:f' ti 2 5 6 :5H~U L, --C, HJ:. uiil ~ )]{,~ ~ T 0 J~fH~u iil1fi'fffl ( X, Y 

) ~ L, --c * ~ ti 0 o tUW§M 2 4 r-t, 7 9 t ,y 1' uID1*~IltUW1fi'fffltJ37t-© um1i~ 

IltUW1fi'fffl, 1§1Jxt-J, uffifi~IlB~t;:fflP0~1ffl1fi'fffl~!D(1~L, (A-r,y 7S 1 3 

o) , 10(1~ L, tc 7 9 t ,y 1' uffift~IltUW1fi'fffl, 7 ;t- -JJ AUii11fi'fffl, uID1i~IltU 

W1fi'fffl ~ 1::.nx~ titcum1i7- !l ~ ~um1l 7 -r --1 Jv ~ L, --c :J. -=t- 9 -JJ- P't;:lfrffiT 0 

(AT"/ 7 s 1 4 0) 0 .:: © ~ ~' 7 9 t '1/ 1' [mj{ll~IltUW1fi'fffl, 7 ;t- -JJ AU 

iil'fi'fffi, um1i~IItUW'fi'fffit-t, Ex if 7 -r --1 Jv©tUilJ'fi'fffllfrffi~:t~ 1 1 3 t;: ~c~ ~ 
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tl,, @1 ~-r - ?1 f i JP E G-r - ?1 0 7 ;.t - "'< '>' r- ,c -C J PEG ootfi-r - ?7 iffr*l%Jti 1 1 1 

,cic~~ tL00 

(0039] 

~W§~24tl, 7;.t-nAmii10~~0~-~~~T0 CA-ro/7's1so 

) 0 :is:~ni!i1'tl ,c YE 7 -r ---r 1/ ?1 Jv A+ Jv n ~ 5 2 o '"""f ii, ~ .::c u n - r'M c J:Jciffr 

*PI~ ttt-=:@1ft7 7 -1 JvG F ,c~'i_ tl,01®11-r- ?1 ~-=t.::::.::)1 ummrc*~~ -tt---c i! 

:JR• ~~~ 7 ✓ 2 s ~ttftc -c .::c.::::.7@1tffiJ:Jc~P-c, 7 ;.t-n Amiil ~~~T 

0 2: ~ f/i'"""f ~ 00'"""f, 7 ;.t-n Amiif'~ffi;'Jt~~~ tl,f-=:~it,c~i7 ;.t-n Amiif 

'~ffi ~ ~~T 01-= l1> '"""f ~ 0 0 tUW§~ 2 4 ri, 7 ;.t - n A miil'~ffiiJ~~~ ~ tt t-= 

~ .flj~ L, tc~it,c fi (A -r '>' 7 S 1 5 0 : Y e s ) , ~ -=t 9 n - FMC J:JCiffr*PI 

~ tL -c i \ 0 ootfl 7 7 -1 JvG F 0tUW1~ffliffr*PiiUi 1 1 3 ,ciffr*PI ~ tL -c i \ 0 7 ;.t -

nAmiil'~ffi~~~~;t-C (A-ro/7S 160), ::;$:~IIJv-+/'~~7T00 

~ 15, tUW§~ 2 4 ri, 7 ;.t - n A miil'~ffliJ!~~ ~ tt -c v \7J:_ l,, \ ~ ¥iJJE c t-=~ii' 

tcti (A'r'>' 7S 1 5 0 : No) , ::;$:~IIJv-+/'~~7T00 

(0040] 

D. l®fl~II: 

l®fl~II~iil~ t,, -c 0/'\- V-r Jv::z ✓ 1::: ::::z. - 7 3 o ,c-c~1r~ tL0 ootfl~II,c 

-=> i \ -c CK! 7 ,___, CK! 9 ~ $ ~ij c -c ~BJ} T 0 0 CK! 7 ti:is:~ni!if§IJ ,c YE 7 /'\ - v -r Jv ::z ✓ 1::: 

::::z.-7 3 o ,cJ::'? -c~:fr~tL0oot~~IImUW0~IIJv-+ ✓ ~~T7t1-+-y­

r- '"""f ~ 0 o CK! 8 fi, CK! 7 tc ~ ~t 0 l®fl~IImUW1~ffltc£-::5 < l®fl~It,c ~ t,, -c ~ 

:fr~ tL0~IIJv-+ ✓~~T7 o-+-y - r- '"""f~00 CK! 9 fi, CK! 8 tc~~t 0 7 ;.t 

-n Amiil'~ffi~ ffli \fcl®ff~~~IItc~L, -C~1T~ tL0~IIJv-+ ✓ ~~T7 

o-+-y- r-'"""f~00 

(0041] 

CK! 7 tC~T~IIJv-+ ✓ ii, f§IJ;ti-J, CPU 3 0 0 iJ!, n- r'A o '>' r- 3 3 re 

ttT0~-=tUn-FMC~~ff~~lliT0~~fi~tL00 CPU300tl, ~-=t 

Un-FMC~$A~~iil32~ftL,-Cffi~~tLf-=ootft7y--fNGF~~~lliT 

(A -r o/ 7' s 2 o o) 0 c Pu 3 o o ii, 1®117 7 -1 JvG F 0tUW1~ffliffr*f'JiUi 

1 1 3 7J\ $ 1®11~11tuw,~fflc r ~ ~~ c c A -r '>' 7' s 2 1 o ) , 1®11~11tuw 
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'filfffiC I ~¥e;Jl l, fc. ~ ~ tc tt (.A -r '1/ 7 S 2 1 0 : Y e s ) , 7 :;1-- - fJ A 'lli.i"il'filf 

ffl ~~<D>t001t?ll!:I.ll!JaU1ll1'filffflc 1 ~ n~ --r 0 c_A :;- ,y -;1 s 2 2 o) 0 c Pu 3 o o 

tt, n~ L, tc. [mjff?ll!:I.ll!.faUW'filfffiC I tc£-5P-C l001t?fl!:Il ~*1T9 0 (.A -r '1/ 7 s 

2 3 0) 0 

(0042] 

~ 15, C P U 3 0 0 f'i, [001t 7 7 -1 Jv G F O)fl3ij1llJ1filfffl:tfrffimti 1 1 3 iJ, t> [OO{f 

?ll!:IltUW'filfffiC I ~¥eJl -c- ~ '/J:. '/J• '? tc.~i:i'tc r'i (.A:;- '1/ 7 s 2 1 0 : N O) ' im 

'ffiO)[ffijff?ll!:Il~*iT90 (.A-r,y 7S 2 4 0) o ifil1jt0)[001t?fl!:Il-c-~'i, 7:;1----JJ 

.A'lli.til'filfffi~~&:) ~ --r 0 l001t?ll!:IltUW1filffflC I ~ fflP0-:: ~ '/J:. <, /'\- '/-r Jv::r 

Y l:: :::i - !7 3 0 0) HD D 3 0 2 rc:te.ffi ~ tL-C v '0 7 7 lJ IT-1/ s Y O)~Fittc£-5 

v • tc. l001f?ll!:Il'/Jt*1T ~ tL 0 o 

(0043] 

CPU 3 0 0 f'i, l001f?ll!:Il ~~;t 0 ~ (.A:;- ,y 7 S 2 3 0, S 2 4 0) , ?ll!:Il 

~ tL t.:: t001f-r - !7 ~ fl 5 - 7 lJ Y !7 4 o ~ td'i*~~til 3 1 re tt L, -c tl:l :1J L, -c C 

A -r ,y 7 S 2 5 0) , *?ll!:IlJv-+ Y ~~19 00 

(0044] 

t(tc, CR! 8 ~$~ij L, -C l001f?ll!:IltUW1filfffltc£-5 < l001f?ll!:Il ~ lmBJJ9 0 o '/J:. .i3, 

7 o-+-v - r- g::q;::*~9 0~X-'=Ft'i, [00-ft-r-!7 ~*--r~rm~~~ l,-CP0 

o CPU 3 0 0 t'i, [®ff?ll!:IltUW1filffflC I 0)$'""fffi'.tE~Fd]~O)~rm~t!l!"<' r­

lJ !7 A fl!L -JJ Y"<'flffIE fl!l ~ ffl v • -C [001f-r- !7 GD O)~rm ~ Y C b C r ~rm iJ, 

t> w R GB ~rm~~ ~t!f!9 0 ~rm~t!f!?ll!:Il ~*1T9 0 (.A:;- ,y 7 S 3 0 0) 

o -:: O)~rm~t!f!?ll!:Il'""f t'i, CPU 3 0 0 f'i, ::tci'\ Y C b C r t001t-r- !7 ~ R 

GB [001f-r-!7 tc~t!f!9 0 fc.&:)O)'? r- lJ ,!7 AS~ fflP-C, J PE G~";A'""C'*~ t1 

0 l001f-r- !7 O)~rm ~, 1'U ;t tf, s R GB l001f-r- !7 tc~t!f!9 0 o ~v • -C, C 

PU 3 0 or'i, ffiJE~tLtc.~rm~t!f!'? r- lJ !7 .Afl!ltCJ: 'J1'ilrot~t10"<' r- lJ !7 A 

M~HDD302tC:ffr¥Pi~t1-CP0~t!f!"<'r-lJ7.A (N-1) ~~i:i'Jvtl,-C, "<'r­

l) !7 AN -1 M ~ ~PX9 0 o C P U 3 0 0 f 'i, ffi5E ~ tL t.:: 11 Y "<' flliIE fl!l ~ ffl P -C R 

, G, BO)~Jvt:5Hcx--J-L,-CffY"<'flffIE~*iTl,, i:i'rottcJ: 'J1~i:>tLt.::"<' r- lJ !7 A 

N-lM~ J:f}P-C[@ft-r-!7 O)~rm~ s R GB '/J• t> w R GB~ ~~t!f!9 Go C P 
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U 3 0 0 tt, ~ b :hf.:: w R GB [®11-r- :57 text L, -c_ HD D 3 0 2 {Cife-;t,R ~ :h-C 

" \0 ff :;,,,~tf!iIE1rn'! ~ ffl" \-C'ii!.fJ :;,,,~tf!iIE ~*1T9 00 

(0045] 

c Pu 3 o o ti, l®11~IItU-f11HlfflC r tc 7 :;.1- -:;b .::Awtil'li'fffiiJt13"¼ :h-C Po 

iJ-.NiJ-. ~~J5E9 o (.::A-r o/ 7 S 3 1 O) o CPU 3 O Ott, 7 ;.t- :;1J .::Awtil'li'fffi 

iJt13"¼ :h -C Po ~ ~J'iE L, tc:~i:i"tc tt (.::A -r ''/ 7 S 3 1 O : Y e s ) , 7 ;.t - :;1J .::A 

wtil'li'fffi~fflPt~[m)ff~n~II~*1T90 (.::A-r,y7S 3 2 0) 0 CPU 3 0 0 

tt, l®fl~IIfbUW'li'fffiC I {c 7 :;.1- - :;1J .::Awtil'li'fffiiJt13"¼ :h-C" \IJ:.t,-. ~ ~J'iE L, t~~ 

i:i"tcti (.::A-r,y 7S 3 1 0 : No) , :tmmO)[mjff~n~II~*1T9o (.::A-ro/ 7 

S 3 3 0) o /J:.;i3, [m)ff~n~IIti, [®11-r-:57 O)~~,~~iWtJrL- -C l:::.::A f-- :~f'7 A 

~1::.mt L,, 1::.mt~ :ht~ t::: .::A I-- !f 7 A ,c£~P-c~iHl ~lt:±l L,, ~iHl ~ l®11~ 

II 0)£.$1( ~ O){FmJ~ iJt'll;rnx ¼ t~ f 'iiW'Wi ~ :ho J.: 7 tc f-- - :;,,, :;1J - :f ~ ~n L,, ~n 

~ :ht.:: I-- - :;,,, :;1J - :f ~ ffl"-. -c l®11-r- :57 0) J.-.:1J1l ~ :±l 1J1l ~ 0) ~1l~~n--r o-:: 

~ tc J.: I'.) *1T ~:ho o [m)ff~n~II {c ~ tc: '? -C ~n ~:ho [®ff/'\ 7 :J- - :57 f'i, BJ:j 

J?¾\ ::r :;,,, f-- 7 .::A f-- , jJ 7 - /'\ 7 :;,,, .::A, 1/ ~ - 7 -7- .::A, 1/ ~ P' - ~ -1 :;,,, f-- , /'', -1 7 

-1 I--~,,:;,,, I-- ~ "-. '? t~ [®ff/'\ 7 :J- - :57 '""f ~ l'.J, ~/" 7 :J- - :57 tcx-t--r 0£.$1lf'i, 

l®11~IIfbUiP'li'fffiC I {C13"¼ :hofbUil]/'\ 7 :J- - :57 flt-: J.: '? -C~~~ :hoo l®11~ 

IIfbUiP'li'fffiC I f'i, IPf~O) J.: 7 ,c, Hl~~O)Hl~=c- P'{cxtfiD--r 0~~0)/'\7 :J­

- :57 tin-. 1:)-/J:. o'li'fffi'""f ~ '? -c 'b ~" -.0 iJ-.iJ-.o~i:i"tc f'i, Hl~=c- P'tc:@i L, t~l®ff 

~n~II ~*fl9 o-:: ~ iJt'""f ~ o o 

(0046] 

C P U 3 O O f 'i, [® fl~II ~ ~ ;t t~ [® 11-r - :57 ~ ffl P -C EfJ filiU-r - :57 1::./Vt~II ~ 

*:fr L- -c C .::A -r ''/ -:f s 3 4 o ) , *~II;v-+ :;,,, ~ ~ 7--r o O EfJ filiU-r - :571::.mt~ 

II '""f f 'i, C P U 3 0 0 f 'i, 3 {XJC}v ''/ ~ 7 ''/ 7 -r - :l}v ~ ffl P -C [®1f<-r - :57 O)'E 

g;g,m~wRGBiJ-.bCMYK-A..~~~L,, ~ l:){C, /,-7 f---:;,,,~II, 7.::A:57~ 

II ~*1T L, -C, EfJfiliU-r- :57 ~ :;1J 7-7 9 :;,,, :57 4 0 O)fbUW§l?ft4 3 {C!n*9 Oo 

(0047] 

rKI 9 ~$Yij L, -C, 7 ;.t - :;1J .::Awtil'li'fffi ~ ffl 1t-. t~ [m)ff~n~IItc "=> 1t \ -C ~BJ:j9 o 

o /J:.;}3, ~BJ:j ~~~ tC9 o fc: fl>, [m)flO)BJ:j&~~n9 o~'Ei"tC"=> P-C f\*St) ,c~ 
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BJ=J-"t Go CPU 3 O O f:t, ::tc9, tmHl~~~ffl:1:i~t -f§IJ;tr!, ~rn[.:J'JfoJ, :i3 J:. tf:7.k 

+:nfoJ fc-t-:h.:f':h 2 5 6 O)ffl:titcnm!'9 G (7-. -r '1/ 7 S 3 2 0 0) o nm! LJ: [mi 

1lO)~ffl:titcxtL,-Cf:t, 1i:l:.13L.iil~J]l,~~9GJ~IH~13L.iil'rnffi (X' • Y' ) iJ~-t­

:h.:f':h (0,,..___,255, 0,,..___,255) ¼-C:m!&J~-Ct:>:hGo CPU300fJ:, ~ffl 

:tiiitc l:: 7-. ~ !f 7 J;,, ~1::.Jvt L, -Cff&+B111 Ya v e (ffl:tiooiftl~•t!.11) ~litl::l 9 G 

(7-. -r '1/ 7 S 3 2 1 0) o C P U 3 0 0 f:t, 7 ;;t - iJ 7--13L.iil'rnffi ~ ffl P -C, tmi1l 

J:.O) 7 ;;t -jJ 7--13L.iif ~~JE l,, ~JI: L, fc:{1[iiftCffGffl:1:i~:m,~ffl:1:i{c~IE l,, ~ 

6 tc, :m,~m:tiO)W'f&+BJfl Ya v e ~W'llU~flJ'.ii:fia Y std tC~IE9 G (7-.-r o/ 7 S 3 

2 2 0) 0 ***1U tc;i3 ~t G 7 ;;t- jJ A wiil'rnffifj:, ft~O) J:. ·:HcicJ:.wiil ~ J]l 

,~ ~ --r G rnH~wiil'rnffi ( X, Y ) ~ L, -c * ~ :h -c PG 0) -c:, tmi 1l tc xt L, -c ml &J ~ 

-C6:ht-=:~fflwii11!1iffl (X' , Y' ) ~- 7;;t-iJ7--13L.iil'!1iffitc;i3~tG~ffl13L.iil 

'!1iffi (X, Y) ~ iJ~~l&--r Gffi:ti~:m,~ffl:titc~IE9 Go f§U;tf;f, (X. Y) = 

( 1 2 5, 2 0 0) -C:~:hf!, (X' . Y' ) = ( 1 2 5, 2 0 0) tciH~9G 

tmi~J:. O)ffl:tin~:m,~ m:1:i tc ~IE ~ :h G o 

(0048] 

c Pu 3 o o r:t, ~IE t,, t-:W'f&f!J'.ii:fl Y std~ ffl P-C .1,,_j~O)[miJUJ\'il~tc:BP -c 

~MtCP;h/J:P1~41Jfflffl:ti~~Jl:9G (7-.-r,1/ 7S 3 2 3 0) 0 9/J:h~, W'f& 

f!J1Efl Y std fJ:, [mjff~~tcfflP 6 :hG tmi1l:@ffO)[mjj{~~W'f&+Blfl Y' ave ( 

tmi~l~•t!.fia) ~litl::l--r G l~iHc~~ --r Gffi:ti (~ G P,:t, ~MtCA:hGffl:ti) ~~ 

IE9 G tc: ~ tcffl P 6 :hG f!J'.ii:fl -c: ~Go J:. &J J:!fflfJ tc t:t, ~"f&f!J1Efi Y std~~ 

ffl:tiO)W'f&+BJfia ya Ve~ 0)~7tO)~xtfliJ~ L, ~ lt \fgj,,_jJ:. 0)~-3"tc r:t, ~~/J:'rn 

ffl, ¼ td:t, / -1 ;('f1iffi-C: ~ G ~ f!Jll!r L,, -r O)ffl:ti~ ~~ffi:tj ~ f!J'.ii:'9 Go .::.. 0) 

J:. 7 tc, ooiff~~O)~tc, :m,~ffl:tj~£*tc L, -C[mj{tO)-lf- -:,,,7 IJ -:,,, :?''fl ~itl!--r 

G .::._ ~ tc J:.-:::> -C, ;m,~ffl:ti~ q:t,C,\~ 9 GfW&0)1mP[mi1{~~~*f!9 G .::._ ~ 7:J~'"c: 

~Go 

(0049] 

1FflJfflffl:ti0)~1Eililfa,C "J p -c~~,c~BJ:}9 Go :m,~m:tiO)~ffl (7 ;;t- jJ A 

13L.iil~ffl) ~ (Xf, Yf) ~ L,, ~ffl:1:jO)q:t,C,\~ffl~ (Xa, Ya) ~9G ~- ~ 

m:1:iO) q:i,t\~ffl ~ :m:,~m:1:i~ffl ~ 0) rm O)filetl F o ,:t, 
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FD=sqrt [(Xa-Xf) z+ (Ya-Yf) 2] • • • 5.:\1 

,c: J: -:::> -C <K &) I::> :h Go ~ fc, £J~ fflj:i~ffl ( 7 ,t - :fJ AW til~ffl) iJ~ I::> 0) ~iUi 

0) * {,-~ ffl ~ --c 0) fileitt ~ , ~m j:i 0) fl J m • 1 pf! J m 0) fl J Ji:: ,c: m I.,\ 6 :n Q 1.,, ~ Pf l ~ 

tt, ,fj(J ;t f"!, rKI 1 0 tc:~94~,t!~JJ;:: J:-:::> -C ~i!IH1lt 6 :hG o L, k iJt-:::> -C, 5-:\ 1 0) 

tH ll*ff * ~ rKi 1 o ,c: ~--rt~,t!~t ~ ~ m" \ Q ~ ~ ,c: J: -:::> -c, 1Ffl J m fflj:i ~ ~JE--r Q 

~ ~ iJt'"'( ~ Q 0 

(0050) 

tc t:!. t,,, **1it!i1"J--Cf:t, Jl!:Il00~1tO)f-=&), tmHlffi!i~:m,~ffi!i.i3 J: ~:m,~if 

!iO)~tfffi!i ~, ~tffflj:iO)~fflJ O)ftl!ffi!i ~ tc: 2 :ft t,, -c, ffl 1t \ Q t,, ~ t,-.fl 't :m,~ 

fflj:i,i3 J: ~~tffflj:itc::t-f9 G L, ~ 1t \fl Th 1 ~, ftl!fflj:i,c:xt--r G L, ~ 1t \fl Th 2 

~ 0) 2-=> 0) L, ~ Pfl ~ L, ko iJ: ,B, ~tfifj:ir:t:m,~fflj:iO) fflll.m tc::.(:E ~, .±.~7J:18( 

~wO)~-g~--C~GtiJFi~t!iJtrmPO)'"'(T h 1 >Th 2 ~ l,-C, ~tffflj:iiJtji~, ft!!. 

O)fflj:iiJtjpf!Jfflfflj:i ~ t,, -c ~~ ~ :h-?9lt \ J: 7 ,c: t,, tco 

~tffflj:i,c:t-fl,-Cf:J:, I Ystd-Yave (i) I >Th 1 • • • 5.:\2 

ftl!O)fflj:i,c:Jtt,,-cr:t, I Ystd-Yave (i) I >Th 2 • • • 5.:\3 

~-z-:h-t':hfflP-C, H:filO)~t-ffliJtT h 1, Th 2 J: ~ B7(~ < iJ:GffBPf:l:'>Hl 

Ya ve (i) ,c:i~~9 Gffi!itJtjpf!Jfflffij:i,c:~JE~ :hGo 

(0051) 

c P u 3 o o r:t, 1Ffi J m fflj:i ~ 1.,, -c ~~ ~ :n tJ: tJ~-:::> t-= fflj:i ~ m I.,\ -c, fflj:i O)w 

tilt;:: fit t tc ;m <ij-{1 l t W ~ Bt~ t,, -c rnilfl:@W O)~J& +:15J f l--C ~ Q rnilff ~mff & + :l5J 

flY' ave~Jltfjl, (A5-,y7S3 24 0), JltfjL,fc[miff~m~.&+:15JflY' ave 

~fflP-CBJ:l&~IE~*:rrt,,-C (A7"°'',/:ts 3 2 5 o), rKis,c:~--rJ-n:II;v-+:1/ 

,c:mGo BJ:l&~IE--Cf:J:, CPU 3 0 0f:J:, rnilflJl!:IIfbUiftlH~ffiC I ,c:~~:h-CPG 

rnilff~m/" 7 :J. - 7, .i3 J: ~~~-=t- F tc:J;t l: tc rnilff~m/" 7 :J. - 7 0) pg, BJ:l& 

/'\ 7 :J. - !7 ~ ,fflP -C, rnilff~mtc:~ L, -C ,fflPG£$fl Yr e f ~~m L,, ~ml, tc 

£$fl Y' ref ~ rnilff~miT'i&+:15Jfl Y' ave ~ ~ ffl 1t \ -C rnilflT- 7 0) A:1Jfl ~ tfj :1J 

fl~ 0) ~1*~~--r 1' - ✓ :JJ - :fO)t~'t! ~~m--r Q O c Pu 3 o o r:t, t~·t!tJt~m 

~ :nt-= 1' - ✓ n- :f~ m"-. -c rni1*1Jiw,c:-crni11tT- 7 O)fl ~~m 1.,, -c p < 0 

(0052) 
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:_m,7_;.ft~tWO)~JEii~mHC-=> P--Cif~tclmBJ:19 Go ~::k;m,7_;.ftlt ~ Wma x ~ L,, £ 

,7_;.ftlt O ~ 9 G~ffi:tiO)q:t,C.,@f~~:_m,~ffi:ti@f~~ O)lfflO)file'4i~ F DwO ~ 9 G ~ 

, file'41 FD~ :_m,7_;.f-HtW ~ ii, {§IJ;t r!, ~ 1 1 tCJF94~'!'!~ftc J: '? --C ~1ik--::Ht 6 

tlG o --r~h t>, ~ffi:tiicxt--r G :_m,7_;.tt~twii, 

W=Wmax- FD* (Wmax/FDwO) • • • ;:a:4 

tc J: '? --C<K<'ib 6 tlG o 

(0053) 

t:: t:!. L,, ***1§1J ~ ii, J-n:IItm~1tO) r:: <'5b, um~m:1:i ~ :m:,~m:1:i, ~fflm:1:i, 

f@.m:tiO) 3 ffi:titc IX::5t L,, :.m,~ffi:ti,cxtL, --C fiW= 3, ~fflffi:titcx-f L, --C fiW= 

2, f@.m:titcxtL,--CiiW= 1 ~~I) ~--CGo 2:. 'J l,--C{~6ttt:::_m,7_;.1'f~tW~~ffi 

:tit.:~ lt G Wi&3f:f:>J1l Ya v e ~ ~ ffl v "--C, ff&3f:f:>J1l 0)£ ,7_;.1'f lt~fa I: Ya v e ~ .l,,_j 

T O):a;fp f:)jl/:fj9 Go 

I:Yave=Yave1*3+I:Yave2(i)*2+I:Yave3(i) • • •;:a:5 

~~' Ya v e 1 : :.m,~m:tiO)Wi&3f:1:>J1l, Ya v e 2 (i) : ~fflffi:tiO)JT"f&3f:1:>J1l, Ya 

v e 3 (i) : f@.ffi:tiO)Wi&3f:f:>J1l ~ 9 Go 

(0054) 

[m){fl:@ffO)Wi&3f:1:>J1l ~ ~ G [m)jf~~Wi&3f:1:>Jfl Y' ave fi, :.m ,7_;.1'f~tif~1Jm:ti 

~~Anum~9G~, 

Y'ave=(I:Yave)/(Anum) • • •;:a:6 

ic J: '? L<K<'iO 6t1Go ~~' Anum= [:.m,~m:1:i~l X 3 + [~fflm:ti~l X 2 + [f@. 

m:1:i~l X 1 ~~Go 

(0055) 

2:. 7 L, -Ci~ 6tlt::[m)jf~~Wi&3f:f:>Jfl Y' ave~ ~~£*1l Y' ref ([m){flJl!:Il£ 

*1l) ~ ~ ffl v "t:: BY:! &tfff IE ( ~ - :.,, fJ - :f 0)4~,14.~~) O)*j~ tc-=> v "--c if :utt--r G 

o :5'c9BJ:l&tfliIEJ;. Yap f ~ IA O):a; ~ ffl v "--C Jltfj 9 Go 

Yapf=Int (sqrt ((Y' ref-Y' ave)*4}) • • • ;:a:7 

umffl~BY:IG < --r G~~icii, ~ -:.,,fJ-:fO)AtJ v~JvO) 1 / 4 ~-1:.,, ~ tc:if-H 

~9 G /:BtJ v~Jv~~ 6ttt::BY:l&tfliIEJ;. Y apf t:!.ittir,1Jo~ it, umffl~Bi < --r G~ 

~tcfi, ~ -:.,,fJ-:fO)AtJ v~JvO) 3 I 4 ~-1:.,, ~ tc:if-H~--r G tBtJ v~Jv~f~ 
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~ tit.= Bfl&tflii.EJ;. Yap f tc~tifotj,--~ it-C, r- - ✓7J- -:;1'0)t~•fi. ~~~9 60 

(0056) 

J,,_1J:.ID'2,Bfl Lt::. J:: 7 tc, **M!i1§1Hc1*6 [mf~:l,l1Il~~tc J::tit!, [®~7 7 -1 JvG 

F tc~~ ti6 7 ~ - jJ _'.Anf.~111fffl~f1Jffl L, -C [mffiO)Jt~m:1:i~~JE9 6 2: ~ -JJt73 

~ 6 0)73, Wc~~-JJ\m~73db 6 ~ ~ ;t -C P6 [®fiJ:.O)jUi (~-1 ✓ r-) ~ IEErHc 

~Jl:9 6 2: ~ -JJt73 ~ 6 o ~ t::., We~~ O)~[KJ ~ )x~ Lt.= ~-tl] iJ: [®fi:z.l1Il ~ *:fl 9 

62: ~-JJt73~6o 9/J:h'b, :iH!m, Wc~~ti, ~B~1C.\O)db0~~,c7~-iJ 

A ~1:i-hit 6 0)73, 7 ~ - jJ A ~~i's!) t::.u~tCf¥ff961t~~~ q:i,C.\tc L, t::. [®ff 

~~~*iT9 6-:: ~ tc J:: '1, :m:,~m:1:i~ q:i,C.\tc L t::.IElii/J:uIDff~~~*iT9 6-:: 

~ -JJt73 ~ Q 0 

(0057] 

E. -t- O)f@.O)*nt!!iU : 

J:.ic*M!if§U73fi, Bfl&~~tct-1" L -C 7 ~-iJ _'.Anf.~111fffl~f1Jffl L t.=[®ff~~,c 

"::) P -CID'2.Bfl L t::.tJt, -:: O)f@.,c B, 19Ux.t!, 1/ ~ - 7° ;f _'.A~~ictt L -c 7 ~ - iJ A 

1:1!.~111fffl~f1Jffl L -c B ~1t 'o -JJ•-JJ·6~1:i-tcfi, :fJ t7 _'.A?};fp 0)*$ ~f!Jffl L -c, 7 

~ - iJ An!.~, 9/J:h 'b, :m:,~m:1:i,cdb 6 [®fiO) 1/ ~ - 7° ;f _'.A ~5ii'st>, ftf!.m:t:itc 

db 6 [®fl0)1/ ~ - 7° ;f _'.A ~!i.l~i'st> 6-:: ~ tc J:: '? -c, ~~ ~~~ icr!-JJ•9 2: ~ -JJt73 ~ 

60 t~tc, Wc~.:=c- P'~ L-C~- r- v- t--.::c- F-JJt~:fR~ti-CP6D~Hc1f~:/JIJ:!1}1 

Ii 73 db 6 o L t::. tJt '? -C, Wc~.:=c - F ~ L -C ~ - r- v - r- .:=c - F -JJt~:fR ~ ti -C P 6 

~1:i-tc~i, t~5JU/J:~:JR!IJ1Il ~# 7-:: ~ /J: < [®ff~~,c~ L -c 1/~ -7°,:t-A~~~ 

*fT9 6 J:: 7 tc L -c B J:: Po iJ: :8, ~ - r- v- I-- .:=c- P' O)~:JR O)ifmO)'Mffi~i, 

[mf ~:z.l1IltU1i11'11fffl c I ~ Miffr9 6 2: ~ tc J:: '? -Ci~ 6 2: ~ -JJt73 ~ 6 o 

(0058) 

~ t::., J:.ic*M!i{§IJ 73 fi, [m)fl:z.l1Il~~ ~ L, -C, /'\- Y --r Jv ::r ✓ l::' :i - 31 3 0 ~ 

ffl 1t • t::. ~'Ei' tc "::> 1t • -C ID'2,Bfl L, t::. tJt, [mf ~:l,l1Il~~ ~ L, -C, iJ 7 - 7° 9 ✓ 31 4 0 ~ ffl 

P -CB ~Po iJ 7 - 7° 9 ✓ 31 4 0 -JJt/'\- '_}j- Jv::I ✓ l::' :i - 31 3 0 ~£,~ ~ L, /J:P 

, 1t •h~ 6, A 31 ✓ FYo - ✓2:fil0)7° 9 ✓ 310)~1:i-tcii, iJ 7- 7° 9 ✓ 31 4 0 ti 

~t73, [®1i!IJ1Il, EPmiU:z.l1Il ~*iT9 6 2: ~ tc/J: 60 L ts: -JJt'? -C, J:.icID'2.Bfl Lt::.~ 

!IJ1Il ~, iJ 7 -7° 9 ✓ 31 4 o O)fbUi!J@Jlllt4 3 ,c J:: '? -C*iT9 6 J:: "J tc L -c B ~1t • 
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(0059) 

1:.ic~M!ilYtl--Cr:t, BJ:l&tfuIE~~iTT 6 ~tc, I--- - ✓j_J-:l~ ,ffiPt.::iJt, ~O) J: 

"J , c Jv '>' 7 7 '>' 7" -r - -::l Jv ~ 1'f wt L- -c t> RPO Bf.I &tfu IE fl y ~ 

y =sqrt (Yref/Y' ave) • • • 5.:\8 

iJ\ t)3j<lsb, tfuIE1JtO)i'f&fl Y'' ~ 

Y"=255X(Y/255)Y • • ·5.:\9 

7J\ t)3j<ll0 -C:n:[®ftO):e-ff&fl Y tcx-tT 0tfuIE1JtO)i'f&1l y' ' tcx-tT 6Jv '>' 7 7 '1/ 

7"-r-:lJv~1'fwtL-, f'fwtL- t.::Jv '>' 7 7 '1/ 7"-r- -::lJvtc£--:5P-C[®~O):e-llfil*tc 

-::>P-Ci'f&tfuIE~~iTTGo 2:0)~ ~' l®ft!ll1I.ll!JaUW1liUiC I tc£--::5P-C, £* 

1l Yr e f 0) v~JviJt1~lr~~~ ti1~0-=: ~ r:t g "J ¼ --c i> /J:v \o 

(0060) 

tJJ:., **1§1Hc£--::5 ~*~Bmc1J61®11!»1IltHil:B J: V'I®~ 7 Y 4 Jv1::.wt~til 

~lmBJ:I L- -c ~ t.::nt, J:.ic L- t.::~BJ:IO)**O)JB~r:t, *~BJ:IO)IIM~~~,c--r 0 t-= 

lsOO)BO)--C~ ~, *~BJ:l~~N5ET6 BO)--C,:t/J:v\o *~Bm:t, -=fO)Jfl§'il!.V'tct~ 

lff-il:sJ<O)iffilffl ~~ff5lT 6-=: ~ tJ: <, ~~, ctR ~ n1~0 ~ ~tc, *~Bf.I tc ,:t-t-0) 

~fiffi!lo/jiJt~¼ ti6 -=: ~ i:t t> t> 0 lv--C ~ 6 o 
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, rlfJEfltLJ:.O)~i:i-i.:ti, -t-O)~JN:mti~f'Jmmtii.: IX::5t--t 0.:: ~ ,.: J:-:::> --c~fr 

~ ti0 uffiffl!J.!1II~iilo 

rnl3l<JJf 8] il3l<JJf 7 ,.: i~ 0) Ufil ft!Jl1II~iil ,.: :8 P --C, 

miicr1rJE1rn1ri, mii~,~mti ~ miic~~JN:mti ~ O)file1'fH.:fiD r: --c ~~ 0 um~!l.!1 

II~iilo 

rnl3l<JJf 9 J il3l<JJf 5 i.:i~O)Ufil~!Jl1II~ii1i.::B1t •--C, 

miic~~'li'fffiti, miicumft-r- !l i.:£-:1 < umftJ:J.: :B ~t 0 7 ~ --JJ ;7.. nti:i-;o 

it i:> ti t-:1i[iif ~7F9'!i'iffi"<: ~ 0 uffiffl!J.!1II~iilo 

[ il3l<JJf 1 o J il3l<JJf 4 ~ " • 1..,, il3l<JJf 8 0)" • ---r tin.,, i.: ict& 0) rnitffl!J.!1II~iil i.: 
:BP--C, 

miicumft!ll1Itri, miic~rot ~ ti 1-= umftt~,11:.1rn1 ~ ret'.tE 0) um~!ll1II£*fi ~ O)~xt 

~ ~ i&rut--t 0 !Jl1Il '<: ~ 0 uffiffl!J.!1II~iilo 

rnl3l<JJf 1 1] il3l<JJf 1 0 r.:i~O)Ufilffl!Jl1II~iilt.::Blt•--C, 

miicumft 7 7 -1 Jvt.: ti, ~ i?:> r.:, um~!Jl1It~rnr,.: :B ~t 0 umft!ll1II*~ ~, 
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trt11¼ ti ---C .:i3 ~ , 

mrnc$,- ✓ttr'.iE'~ffi~ Jx~ 1,, ---c, Jmic1::.rot~ titc.1®1t4i'r1:1l ~ Jmic1®1t~11£ 

$1l ~ O)~lt~~i&tott" 0 J: 1 tcJri:rnct®1l~IIiJ~*1T~ ti01®1l~II~rn'L 

rnli<JJ[ 1 2) 1®1l-r- ?' ~, l®ft-r- ?' tcxtfiDf>f~t I:) ti---c P0 ~ ~tc[®1l 

-r- !/ tc-£-:5 < 1®1lJ:.O)±~iJ:=nt~fftliil~~--t~2¥W'~ffi~ ffl1t \---C[®,ft~II ~ 

*1T9 0 [®,ft~II 7 o /f 7 .b. ~ ~ '? ---c, 

Jmic~2¥w'~ffi ~ m 1t \---ct® ftWMJf 0)£$ ~ iJ: 0 :m:,i~m:1:i ~ ~'.iE--t 0 ~!'it~, 

Jmic:m:,~m:1:i~£$tc 1,,---cJmic1®1l-r-!/ ~Mf/ft,,, MfJf~-!1Hc£-:51t\---CJmic 

1®1t-r - !1 tc xt--t 0 I® fl~II ~ *1T9 0 ~!'it~ ~ :::r ✓ l:::° :i - !/ tc J: -::> ---c *1T ~ it 

01®1l~II7o !f 7.b.o 

rnli<JJf 1 3 J 1®1l-r- !1 ~, 1®1t-r- !1 ~ xtfiDttit I:) ti ---c P 0 ~ ~ic 1®1l 

-r- !/ tc-£-:5 < [®,ftJ:.O)±~iJ:~2¥1:ftL.iil~~--t:J!~2¥W'~ffi~ ffl1t \---C[®{t~II ~ 

*1r--t01®1l~II7o !f71;,, ~~'? ---c, 

Jmict®1l-r - !1 ic £-:5 < 1®1l ~ ~~ O)ffltitc nml--t 0 ~!'it~, 

Jmic~W'~ffitc£-:51t \ ---c, Jri:rnc~~ O)ffltiO) 9=l iJ\ I:) 1®1tMfJf 0)£$ ~ iJ: 0 :m: 

,~m:1:i~~'.iE--t 0~i'it~, 

JmicMflf~*'c£-:5i., \---cJmic~~O)m:1:iO)m:1:i1®1t4i'r1:1l ~ -z-ti-f!tin~--r 0 

~!'it~, 

Jmic:m:,~m:1:iO)m:1:i1®1tti'r1:fl ~f!Jffl 1,, ---c, iri:rnc:m:,~m:1:i~ ~ < ft!!.O)~~O)~ 

tN:ffl:ti~f!Jfflffi:tt ~ 1Ff'Jfflffl:ti ~ ten it 0~i'it~, 

Jmic:m:,~ m:1:i O)ffl:tit®1l4i'r1: fl~ JmicflJffl m:1:i O)ffl:tit® fl4i'r1:fl ~ ffl 1t \ ---c 1®1l 

:@WO)l®1l4i'r1:fl ~1::.rot--t 0~i'it~, 

Jmict®1l4i•r1:fl ~ ffl 1t \ ---c Jmict®1l-r - !1 ,c xt--t 01®1l~II ~ *1T9 0 ~!'it~ ~ 

:::r ✓ l:::° :i - !1 tc J:-:;> ---c*1r~ it 0 70 !f7.b.o 

rnli<JJ[ 1 4) iti<JJ[ 1 2 ¼ k. ~'iiti<JJ[ 1 3 ,c ic~O)[®,ft~II 70 !f 7 .b. ~ 

;tlr~--t 0 :::r ✓ l:::° :i - !1 i5c,7j.l{X ~ aJl'itiJ:ic~~Wo 

rnli<JJ[ 1 5) 1®1l-r- !/ ~, 1®1l-r- !1 ~ xtfiDttit I:) ti---c P0 ~ ~tc[®1l 

~II~iiltc.:i3it 01®1l~II*1f:~ffiJE--t 0 l®fl~IImUW'~ffi~1::.rot--t 0~1l~iil 

~ ~ -:;> ---c ' 
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m~~-7-7~~M90~-7-7~M*~~. 

mic~ffl7- 7 tc£--:5 < ~iflJ:.O)±~~~~W~JF91~W1~ffl~~M9 0~ 

~W'~ffi~M*~ ~. 

mic~M~ ;hk~~W1~ffl~~D-~ffl!Jl!:I_fY'1UW1~ffl~~M9 0 ~ft!Jl!:IltUW1
~ 

ffl~M*~~ ~f,m;t6htlffl~~t 

rnw*JJt 1 6] iw*JJt 1 5 tcic~O)fxl-~iiltJ: ~ t; ,c. 

mic~ffl7- 7 ,c£--:5 < ~{f<J:.O) 7 ;,J- -fJ .7-iJ~'Ei';fy-\t i;;hk 7 ;,J- -fJ .7-'DL.iil~ 

~ili907;,J--fJ.7-'DL.iil~ili*~~f,m;t, 

mic±~1&:~wit~IJ1~fflO)~MfJ:. mic~ili ~ ;ht~ 7 ;,J- --JJ A'lli.i!l,c£--:5t, ~ -C 

mic±~1~witJJU1~ffl~~M9 0htlffl~iilo 

rnw*JJt 1 7] iw*JJt 1 5 tci~O)fxlffl~iiltJ: ~ t; ,c. 

m~~ft,c:t3~t 0 mic±~1~w~ffiJE9 0±~~~wffi'.ii::*~~-0mx. 

mic±~1&:~witJJU'~fflO)~MrJ:. mia~1~wO)ffiJE'~ffl,c£--=5i ~ -cmic 

±~~~wit51U'~ffi ~ ~AA9 0 htlft~iilo 

rnw*JJt 1 8] iw*JJt 1 5 tci~O)fxl-~iiltJ: ~ t; ,c. 

mic~M~ nt-=~ffl7- 7 t3 J: t1mic~•!Jl111iuw,~ffl~~D-~•7 7 -1 Jv~ 

~M90~-7Y-1~~M*~~-Om;t0fxlffl~~ 

rnw*JJ( 1 9] iw*JJ( 1 5 ~p l,iw*JJt 1 8 O)P9;h;IJ~tcic~O)fxlffl~iiffj: 

~ t; ,c. 

Wi~1/- ✓ ~~JE90f-=~O)tJtl~1/- ✓~;E*~~f,m;t, 

mic~ffl!Jl!:IltUW1~ffl,ctJ:. mic~JE~ nt~Wi~1/- ✓ ~~ffl!Jl!:Il~iiltc:t3~t 

6 ~ffl!Jl!:II,cJxieR ~ it 6 k ~O) 1/- ✓Fs'.ii::1~ffl~~D-htlffl~iilo 

(¥e;BJ=] O)if~~~BJ=]] 

(0001] 

(¥eBJ=J0)~9 0txirnJfl 

::zjs:¥e;BJ=}fJ:. ~ffl0)±~1~W1~ffl~l'Jffl9 6 ~ffl;Jl!:Iltxirtc ~9 00 

(0002] 

rnt~O)txir] 

htlft~iil,c J:-:> -Chtlft ~ ;h k ~ffl7- 7 0) ~ffl!Jl!:I_f (~ft*mIE) O)fw& ~ ftiJ J:. 
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~ it G f::Jl)tc, uffi{t~:J~]i)(O)ffl:f:itcj}~ L, -c' uffi{tO)_m,~ffl:ti~ q:t{,,tcum{t1fiiE 

~1T 7 tlirntJl} 6 :h-C v 'Go ~~EFJ tc, [mj~O)_m,~ffl:ti ~ ±~f&'.'!¥WO)uffi{tnt~ 

¼ ti -c PGffi:ti ~ ri~~--r G ~ ~ 0 7 ~ O)~Jlffin· 1:>, imm', umftO)q:i*ffl:tint_m: 

,~ ffl:ti ~ L -cm p 1:> ti -c p G o 

(0003] 

(¥£Bf.I ntM~ L J: 7 ~ --r Git~] 

L n· L tJ:nt I:>, ll*tc fi, 'f§tl;tf!, LIJ]E<ij.~~~~,c~~--r G~'Ei', ±~f&'.'!¥ 

wntumftO)ftimO)ffl:titc rnrn•:hG-:: ~ -t ~ ~, ±~f&'.'!¥¢fi, £.,9 L -t uffi~O) $* 

ffl:titc urnr--r G ~ fi~ 6 tJ: v • ~ v • 7 Ftt,~nt~ GO ±~~¢ntuffi{t O)ftimO)ffl:titc 

rnrn•:h G ~'Ei'tc rt, umft 0) q:i*ffl:1:i ~ _m:,~ffl:1:i ~ --r G 1JE*O)f:zir~ fi, ±~~ 

¢tcx-t--t G!mi{t1fiifntfw&~ < fr;b:h 9, ~~ L ktl:t:hif>a*~~ i:>:h/J:v• ~ v• 7 

Ftt,~nt~-::;> t:::.o 

(0004] 

2js:¥£BJ=.I fi, J:.icFtt,~~M~--t Gk l1> tc /J: ~ :ht:: 't 0) ~ ~ ~, uffi{t-r- /;/ ~tcil!i 

t7JIJ:_m,~ffl:ti~~TE L, ~5E L t::_m,~ffl:ti~ftJffl L -c !mift!mif O)lw&~ foll:.~ it 

G-:: ~~El 8'J ~ --t Go 

(0005] 

rnt~~M~--t G t:::.l1>0)*~:i3 J: cr-z-O)ffffl • ~11*] 

J:.icit~~M~--tGkl1>tc2js:¥£BJ=.IO)m 1 O)t,1%f~Hi, uffi{t-r-/;/ ~, !mi~-r-/;/ 

tcJ-tfitfi~t t:> :h -C PG~ ~tcuffi{t-r-/;/ tC£"'.:5 < uffi~J:.0)3::~IJ:1~W'lli.rnl~~ 

--t1&:'!¥W'Mffi ~ ~ ffl v • -C !mift!mII ~*fr--t G uffi{t!mil~i][ ~t~{tt--t Go 2js:¥£BJ=.I 0) 

m 1 O)t,1%fftc1JG!mift:m11~rnrit, mrnc~ft'fiffi~mP-cum1i:m110)£*~ tJ: 

G _m:,~ffl:ti ~ ~TE--r G _m:,~ffl:ti~TE*~ ~, imic_m,~ffl:ti ~£*tc L -c imicumft 

-r- /;I ~Miflf L,, M1Jfif>a*tc£"'.:5P -cimicum{t-r- /;/ tcxt--r G uffi{t!mil ~*1T9 

G uffi{t!mII*~~ ~fim;t G-:: ~ ~l~~ ~ --t Go 

(0006] 

2js:¥£BJ=.I 0) m 1 0) t.1%ff tc {JG uffi{t!mil~i][ tc J: :hf!, ~W'Mffi ~ ffl v • -C -C uffi{t 

!mifO)_m,~ffl:ti~~'.rEL, ~JEL t::_m,~ffl:ti~£*tc L -cum{t-r-/;/ ~M1Jf L, 

-z-O)Miflfif>a*tc£"'.5v •-C uffi{t-r- /;/ tcxt--t G uffi{t!mII ~*fr--t GO)~, uffi{t-r-
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!it ii te ~m tJ: :m,~ ffl:ti ~ ~IE L, , ~IE L, tc ;m,~ fflti ~ fl J ffl L, -c umffl~II 0) ;fi'fl3r ~ 

ftiJ J:. ~ it 0 .:: ~ nt"c ~ 0 0 

(0007] 

2js:#,BJ=]O)m-1 O)Jtl%,f{1He1*0 @tffl~II~iilte:B1t •-C, RUicumffl-r- !1 te£~ < @I 

ft ~1l½\O)ffltite7}m--t 07tm*~~-0mx, RUic:m,~t1uirJ:, RUic1l½\O)ffl:tiO) 

q:in~ t) iRIE~ ;h-C BR Po um1*~1l½\O)ffl:l:itej}ifil]9 0.:: ~ te J:-::;i -c:m,~ffl:ti~ 

J: !-J ;fi'f &R < iR'.u:'""t 0 .:: ~ nt"c ~ 0 ~ ~ 't> te, ;m,~ fflti ~ ffl 1t "\ tc @tffl!ll1II 0) ;fi'f& 

~ ftiJ J:. ~ it 0 .:: ~ nt"c ~ 0 0 

(0008] 

2js:#,BJ=]O)m-1 O)Jtl%,ffte1*0@tffl~II1::.nx~iilte;f3P-C, RUicumffl!l}1Il-=,p~fj:, 

RU icM:tff *a* re£~ 1t "\ -c RU ic:m,~ ffl:ti :B J: t){RU ic:m:,~ ffltitJ-51!,0) 1l½\ 0) fflti re :B 

~t 0ffltiumfflf~'~fl ~ -t-n.:rnn1~--r 0 ffl:tium1tf~'~fllfX1~*~~-0mx, RUic:m: 

,~ ffl:ti re :B ~ t 0 ffl:tium 1i1~,~ fl, :B J: t){RUic:m,~ ffltin f '10) 1l½\ O)fflti 0) ffltium 

ffl4~·~flte£~P-CRUicumffl-r-!1 ret-t--t 0 uIDffl!ll1II ~'jH-f L, -C BRPo n~n~0 

~--g-refj:, ;m,~ffl:ti~£*~ L,kJW:tff*a*te£~Ptc@tffl!ll1II~iT7.:: ~nt"c~ 

0 0) 'c' ~tl] 1J: umffl!ll1II ~ *fT9 0 2: ~ nt"c ~ 0 0 

(0009) 

2js:#,BJ=] O)m- 1 O)t,1%,ff te 1*0 @tffl!ll1II~iilte :8 lt • -C, RUicumffl!ll1Il-=,p~fj:, RUic 

M:tfrif.a*te£~1t • -c RUic:m,~ffl:ti:B J: t){RUic:m,~ffl:tii,J:7t-0)1l½\ O)ffl:tire :f3 ~t 0 

ffl:t.~umffl4~'~fl ~ -t-tL-rtLJfX1~--t 0ffl:tiumffll~'~fllfX1~-=F~ ~, RUic:m,~ffl:tire 

:ilr~ < re-=>;h-C, RUic1l½\O)ffl:tire:Blt 0ffl:tiumffl4~'~fltex-1'""t 0£,ij.#lt ~* 
~ < 1,, -cRUicumft:@~O)umffl4~'~fl~1::.mt--r 0 umffl4~'~fl1::.nx-=F~~-Omx, RUic 

1::.nx ~ tL tc umffl4~'~ fl~ ffi 1t "\ -c RUicum -ffl-r- !it re xt--t 0 uIDffl!mII ~ *ir'""t 0 um ft 

!1}1II-=,p~~ ~fJmx -CBRlt•o n~n~0~-3'tefj:, ~ t)re:m,~ffl:ti~£*~ L,fcM:tfr 

*a*re£~Ptc@t{fl~II ~iT 7.:: ~ nt"c ~ 0 O)"c, J: !-J _i:Eul!J:@tffl!ll1II ~*iT9 

0 .:: ~ nt"c ~ 0 0 

(0 0 1 0) 

2js:#,BJ=] O)m- 1 O)t,1%,ff te 1*0 @tffl!ll1II~iilte :8lt • -C, RUicumfi4~'~fl1::.Jvt-=,p~fj: 

, RUic:m,~ffl:tiO)ffl:tium1i1~,~fl ~flJffi 1,, -c, RUic:m,~ffl:ti~~ < ftE.0)1l½\O)~ 
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tN:ffltt ~ fl J m ffltt ~ 1Ffl J m ffltt ~ tc :5t ~t 0 ffltt ix: :5t*~ ~ 1im ;t, miic:it~ ffltt 0) 

ffl:i:tootflti·~fl ~ miicflJfflffl:f:tO)ffl:f:tootfl4i'~11!! ~ m v •-C oot~4i'~fl ~ !EJJX L, -c 
't> RPo iJ·iJ•0ijlr~tc fi, ootfl~lll!Jc~ L, -C ffl v • I:) n0 oot~4i'~fl ~£✓~ffltt~ 

$✓ c,,tc L, -cn1~T 0.:: ~ iJt-r: ~ 0 O)<!:, J -1 _:;(~O)~fl~i&ratL, -c@mtJ:ootfl~ 

I.ll!. ~ *frT 0 .:: ~ iJt-r: ~ 0 o 

( 0 0 1 1 ] 

::zjs:~BJ=]O)m- 1 O)t,1%fftc1*0 ootfl~Il~@'.tc;J3v •-C, mlicfflttix::5t*~fi, miic 

£,~fflttO)fflttuIDfl4i'~1l ~ miic~tN:fflttO)ffltiuIDfl4i'~1l ~ O)*f,Jt~tc£-::5i • 

-cmiicflJfflfflti ~ miic:iFflJfflfflti ~ tc:5}lt-C 't> Rv ·◊ 

(0012) 

::zls:~BJ=] 0) m- 1 O)t,1%f~Hc 1*0 ootfl~Il~@'.tc :J3 v • -C, miic:m✓~fflti O)ffltiootflti 

'~1l ~ miic~tN:ffltiO)ffltioot~4i'~1l ~ O)~lt~tc£-::5 < m:1:iix::5t~i, miic£✓~ 

ffl:f:.~O)ffltiootfl4i'~1l ~ miic~tN:ffltiO)ffltiootfl4i'~1l ~ O)~~~iJt, P!rXEflt,J 

J:.O)~'Ei'tC~i, -z-O)~/N:fflti~1Ff1Jfflffltiicix::5t L,, P!rXEfl*iileyO)~tc~i, -t-

0)~/N:fflti~flJfflffltitcix:7}--t Q.:: ~ tc J: '? -C*iT~ ;h-C BRPo ~tN:lfJtc, £ 

-~ffltiO)oot~4i'~1l ~ O)*txi~iJt:::k~ < /J:0 tc-=>n -c, -z-O)ffltifi£,~fflti ~ fi 

IIH*iJt~< /J:0, TJJ::b~, ootflO)q:t{,,<!fi/J: < /J:0iJl[ti]{CJJ:00)<:, -z-O)J: 'J 

tJ:fflti~1FflJffltUi ~ T 0.:: ~ tc J: tJ, J: tJ @mtJ:ootflti·~fl ~ lX~T 0.:: ~ iJt 

-r: ~ 0 ~ ~tc, oot~~IlO)fl'H~~[ti]J:. ~ it 0.:: ~ iJt-r: ~ 00 

(0 0 1 3) 

::zjs:~BJ=]O)m-1O)t,1%fftc1*000Ifl~Il~@'.tc;J3P-C, miicP1rXE1lfi, miic£✓~ffl 

ti~ mlic~~tN:fflti ~ O)filefflBcf,G t-C ~/J: '? -C 't> RPo oot~O)ffl:f:i0)£~Btri, 

imm, £,~fflttiJ· /:) 0) filelt4fBctt{§IJ--t 0 .:: ~ iJt~piJ, I:) -r: db 0 o 

(0014] 

::zjs:~BJ=]O)m-1O)t,1%fftc1*000Ifi~Il~@'.tc;J3P-C, mlic1&:2¥W'l1iffifi, mlicoot 

fl-r- ?' tc£-::5 < oot~J:.tc :J3 ~t 0 7 :n- - :fJ A iJt'Ei':bit I:) nkwim'. ~7FT'l1iffi<! db 

'? -C BRPo imm, ~~~ (ootfl7 7 "1 Jv!EJJX~) fi, ~B-~O)db0tll.@'.tc;J3 

p -c 7 :n- - n A ~ 'El :bit 0 0) -r:, 7 :n- - n A nt'Ei' :bit /:) n t-= w rm: ~ fl J m --r 0 .:: ~ 

tc J: '? -CootflJ:.0)£✓~fflti~~~,c~XET 0.:: ~ iJt-r: ~ 00 
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(0 0 1 5) 

*#,BJ=} 0) m- 1 0) t.ltt~Hc 1*6 um11~II~im'. tc :13 P --c Jmgcum~~II ti, JmgcJIX 1~ 

~ tit::. um111~·11: fl ~ Jft5E 0) um11~II£*fl ~ 0) ~tt~ ~ fl\;rotT 6 ~II '1: ~ '? -C '1:.> 

~Po 

(0 0 1 6] 

*#.BJ=JO)m-1 O)t,1tfftc1*6umfl~II~@'.tc;J3P-C, Jmgcum~7 y ,1 JHCti, ~ 

b tc, um1l~II~@'.tc:J3lt 6 um11~II~d4 ~, m~1/- ✓ ~um11~IItc}x~ ~ -it 

6 t::. fl>O) 1/- ✓ffi5E11i'fffl ~ ~~<frum11~IItUill'li'fffiiJt~¼ tt-c :13 'J, Jmgc1/- ✓ 

ffi5E11i'fffl~ Ix~ 1.,, -c, imic~mt~ ttt::.umfl1~·11:1l ~ imicum~~II£*1l ~ O)~xt 

~~fl\;rotT 6 J: 7 tcimicum11~IIiJt*i"T~ tt-c l:J~Po iJ~iJ~G~'EttCti, 7 ~ -

fJ 7-nl.im'.'li'fffi~Jx~ L, -cm~1/- ✓ffi5E'li'fffitc£0' < um11~II ~ir 7 ~ ~ tc J: 'J 

, m~1/- ✓ tcMSt t::.umfl~IIO)fl&~ftiJJ:.~ -lt6 ~ ~ iJt'"<:~ 00 

(0 0 1 7) 

*#.BJ=JO)m-20)t.ltfiti, um119'-:$1 ~- um119'-:$1 ~xtMSMltbtt-Cv\0 ~~ 

tc um119' - :7 tc:£0' < um 1*J:. 0) I ~IJ: 1Si'.~~ ttim'. ~ 7FT1Si'.~~'li'fffi ~ ~ ffl P -cum 

11~II ~ *iTT 6 um11~II 7 o /f 7 J;,, ~mttt T 6 o *#.BJ=} 0) m- 2 0) t.lttf tc 1*6 um 

11~II 70 !f 7 J;,, ti, Jmgcf8i'.~~11i'fffl~ fflt- \ '""( umfliWfJr0)£* ~ iJ: 0:m,~~:1:i~ 

~5ET 6~Fit~- imic:m,~~:1:i~£*tc 1.,,-cimicum~9'-:7 ~MffrL,, Mtff~* 

tc£0'v\-cRUicum~9'-:7 tcxtT 6um11~II~*iTT 6~Fit~ ~ ::i ✓ !::' :i -:$1 tc 

J:'?-C*~~-lt0~~~~-~T00 

(0 0 1 8) 

*#,BJ=} O)m- 2 O)t,!tff tc 1*6 umfl~II 70 !f 7 J;,, tc J: ttr:f, *#,BJ=} O)m- 1 O)t,!tff 

tc1*6 um11~II~im'. ~ [o]:;f-f0)1'f ffl~*~1~0 ~ ~ iJt'"<: ~ 00 ¼ k, *#.BJ=JO)m- 2 

O)t,!tfftc1*6 um~~II7o !f7 J;,,fi, *#.BJ=JO)m-1 O)t,!tfftc1*6 um~~II~im'.~ 

[o]:;f-ftc L, -Cfi 17 O)t,!tfftc-C*Il~ tt1~00 ¼ t::, *#.BJ=JO)m- 2 O)t,!tfftc1*6 um11 

~II 70 !f 7 Ati, um11~II 70 !f 7 J;,, ~gc~ L, t:: ::t ✓ !::' :i - :7 g1m,7J.l{X 'J tiJFit/J: 

ic~~~ ~ L, -c '1:.> *Il ~ tt1~0 o 

(0019] 

*#.BJ=JO)m- 3 O)t,ittfti, um~9'-!f ~, um119'-!f ~xtMSMlt btt-c P0 ~~ 
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,;::@ift-r- /;/ t;::£~ < imiftJ:. 0) ±~a1t~1twrnr ~7F--t1~1*'Mffi ~ ~ m" \ --c imi 

ft~Ii~*1T9 GOOl1f<~ll:1o !f5 .b. ~t~*'-t Go 2js:¥£BJJOJm- 3 OJ!.~ft;::fJG@i 

ft 7 7 --{ Jv~)Vt-;f o '.'.7'' 7 .b. r"i, !Wictmi1f<-r- /;/ t;::£~ < imi1f< ~1l~ OJm:tir;:::5}~ 

--r G ~Fit~ , JmicfB<~1*'Mffi t;:: £ ~" \ --c, Jmic1l~ OJm:1:i 0) * tJ\ b imiftMtJf 0)£ 

*~a G1l~:J~m:1:i~~'.iE--t G~Fit~, !WicMtff*a*t;::£~" \--c!Wic1l~OJm:tiOJ 

m:1:iimi1tl~'~fl~ -t-n-Fnn~--r G~Fit~, !Wi~,~m:1:i0Jm:1:iimi1f<t~·~1l ~flJ 

m L, --c, !Wic1t~m:1:i~ ~ < ~OJ1l~OJ~1N:m:1:i~flJmm:1:i ~ 1Ff1Jmm:1:i ~ r;:::5} 

it G ~Fit~, !Wic:m,~m:1:i0Jm:1:iimi1tt~'~fl ~ !WicflJmm:1:iOJm:1:iimi1tt~'~fl ~ 

m" \ --c imiftt~'~fl ~ n1~ --r G ~Fit~, !Wictmiftt~•~fl ~ m" \ --c !Wicimift-r- /;/ t;:: 

tt--t G imift~II ~*1r'-t G~Fit~ ~ :::z:.,, l:::° ::z. - /;/ t;:: J:-::> --C*1T~ -li' G-:: ~ ~t~~ 

~9Go 

(0020] 

2js:¥£BJJOJm- 3 OJ!.~f,;::fJGtmift~II:to '.'.7''5 .b.t;:: J:tir-I, 2js:¥£Bfl0Jm-1 OJ!.~l 

t;::fJG tmift~II~iil ~ foJ:flOJff ffl:st1J* ~i~G 2: ~ -/J~--C ~ Go ~ t-:, 2js:¥£Bfl OJm- 3 

OJ !.~l t;:: fJG tmift~II 7 o '.'.7'' 5 .b. f"i, 2js:¥£Bfl OJ m- l OJ t.~f t;: fJG tmi1f<~Ii~iil ~ 

foJ:ft ,;:: L, --C fl 1< OJ !.~l r;:: --C *Il ~ ti1~ G o ~ k, 2js:¥£Bfl OJ m- 3 OJ t.~f t;: fJ G imi ft 

~II :to '.'.7''5 .b.ti, imift~II :to '.'.7''5 .b. ~ic~ L, k :::z:.,, l:::° ::z. - /;/ i1re,7j.J!X "J tiJFita 

ic~~1* ~ L, --c 't *Il ~ ti~ Go 

(0021] 

2js:¥£Bfl O)m- 4 OJ!.~lf"i, imi1f<-r- /;I ~, imi1t-r- /;I ~ :xtTiGttit b ti --C It \G ~ ~ 

,;::@ift~II~iift;:::B~t G imift-r- /;/ OJ@ift~II~dtt-~m'.iE--t G imift~II1MW1Mffl 

~~Jvt'-t GWtft~iil~t~f:ft'-t Go 2js:¥£BJJOJm- 4 OJ!.~ft;::fJGWtft~iilf"i, !Wictmi 

1t-r- /;I ~~Jvt'-t G tmift-r- /;I ~Jvt-¥~ ~, !Wictmi1f<-r- /;It;:£~< imiftJ:.OJ± 

~a 18<~1* ~ 7F'-t1B<~1*'Mffi ~ ~mt--t G ~1*'Mffi~Jvt-¥~ ~, !Wi~Jvt ~tit-: 

18<~1*1Mffl ~ ~D-imift~IItUW1Mffl ~ ~Jvt--t G imi1f<~IItUW1Mffl~Jvt-¥~ ~ ~1im 

X.G 2: ~ ~t~~~ 9 Go 

(0022] 

2js:¥£Bfl OJm- 4 OJ!.~f r;:: fJG imift 7 Y -1' Jv~Jvt~iift;: J: tir-I, imift-r- /;/ r;::£~ 

< imiftJ:. OJ± ~a 18<~1* ~ 7F'918<~1*'Mffi ~ tr--t G imift~IItUW1Mffl ~ ~D-imift 
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7 Y ,1 Jv ~ 1::.rot--t Q -:: .:: nti: ~ Q 0 

(0023) 

2js:¥£.BJ=l0)m- 4 O),t.'tf~Hc1ikGm1t~iilf'i ~ b re, iwicum11:r- !7 tc£-5 < !mt11J:. 

0) 7 ;t- -JJ A nt'Ei't:>it b :ht-= 7 ;t- -JJ Ai.ll.iil ~lttl:l --r G 7 ;t- -JJ ;7,.'lll.iilifttl:l-=t-~ 

~fim;t, iwic±~~2¥1tii5JU'l'lffl0)1::.Jvtf'i, iwiclttl:l ~ :htc 7 ;t- -JJ Ai.ll.tm'.tc£ 

-:5t,. --c iwirr~11sz2¥1tii5JU'l'lffl ~1::.rot L- --c 't ~ V'o n"n" G :ij)J'Ei'(C ['i, lttl:l ~ :h tc 

7 ;t--JJ ;7,.'ll[tm'_tc£-:5i., •--C±~~2¥1t'~ffl~1::.rotT G-::.:: nti: ~ Go 

(0024) 

2js:¥£.BJ=] O)m- 4 O),t.'tf~Hc 1ikG m1t~iilf'i ~ i; re, m~um1ttc ~ ~t G iwirr~~ 

ft~ffi'.iET ◊±~~2¥1tffi5E-=t-~~fim;t, iwic±~~2¥1tit5JU'~ffi0)1::.,ox;~'i, RU 

irr~~{tO)ffi'.iE1~ffltc£-:5P--CJWic±~~2¥1tii5JU1~ffl~1::.rotL---C 't~Po 

n"n"G:ij)j'Ei'tcf-t, ±~~2¥1tffi1E-=t-~rc J:-::> --c, ff~rc, um1*J:.0)±~11sz2¥1t~ 

ffi'.iET G -:: .:: nti: ~ Go 

(0025) 

2's:¥£Bf.lO)m-4 O),t.itt~H-=1ikGm1t~iilf'i ~ b re, iwic1::.rot~ :htcum1*:r- !7 ~ J: 

ZFRUicum11!ll!:IItUW1~ffl ~ 13'<fr um 117 7 ,1 }v ~ 1::.JvtT G um1* 7 7 ,1 Jv1::.Jvt-=t-~ ~ 

fim ;t --C 'b ~ Po n"n" G :ij}J'Ei'tC ['i, 1 -::> 0) Ufil~ 7 7 ,1 JViC J:-::> --C @t{i:r- !7 ~ J: cf 

!mt11!ll!:IItUW'~ffi~t&7-:: .::ntl:~◊o 2's:¥€.Bf.lO)m-4 O),t.!tfftc1ikGm1t~iilf'i~ 

b tc, m~1/- ✓ ~~5ET G tcli>O)m~-y- :,,~YE-=t-~~fim;t, iwicum~!ll!:IItU 

W1~ffltc f'i, iwic~YE ~ :htcm~-y-:,, ~ !mt11!ll!:II~iiltc ~ ~t G !mt1i!ll!:IUcf)tll9( 

~it◊ fc li) 0)-y- /'t§";E1~ffl~13' Iv 1: 'b ~i., 'o n"'n"◊:ij)j'Ei'tC['i, mfi~iiltC--C~ 

YE~ :htcm~-y-:,, O)'~ffi~ um11!ll!:II~iil.:: ~ifT G-:: .:: nti: ~ G 0)1:, um11!ll1 

II~iiltc~v•--Cm~-y- :,,~~ML- k!mt11!ll!:II~*Il~ it◊ 2:.:: nt-c:~ ◊o 

(0026] 

(¥£.BJ=] 0)*1ft[O)~~] 

t::rf, 2js:¥£.BJ=]tc 1ikG um11!ll!:II~iil, ~ J: ZFm1t~iiltc-::> P--C J,,~_ff O)-~}=¥tc--c CK! 

1ffi~$~ij L--=>-=>, *1ft[1§1Jtc£-:5i., •--ClmBf.lT Go 

A. um11!ll!:II~iil, ~ J: ZFm1t~iil~13'D-!mt11!ll!:II$-' ;7,. -r J>.O);ttrot : 

B. !mt1*!ll!:~$-';7,.-rl>.~fflmtTG~~iilO)fflJJX: 
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C. oot1t7 y -1 Jv~rotJ&Il: 

D. I® 1lJ.!!:Il : 

E. ,r O)f@p)*nt!11YU : 

(0027) 

A. 1®1lJ.!!:Il~til ~13"<l}@11l!ll!:Il 1/ 7-- ::r A 0)1'/iirot : 

**1it!i1§1J tc 1i61®1l!ll!:Il~til, :f.> J: -ahtl1t~til ~13"<l}@11tJ.!!:Il 1/ 7-- ::r A 0)1'/iirot 

tc--=> P--C CK! 1 ~$Yij L, --CmlBJ=l9 0 o CK! 1 tt2's:*1it!i1YU tc 1l01®1tJ.!!:Il~rnf.:r., J: -ahtl 

1l~til ~13"<l}@11tJ.!!:Il 1/ 7-- ::r A 0)~1,U ~~9mlBJ=l[KI--C ~ 0 o 

(0028) 

1®1lJ.!!:Il 1/ 7--T A 1 o fi, 1®1l-r-!7:r.,J:-aootflJ.!!:II~tiltc:r.,~t01®1lJ.!!:II* 

14 ~ f@'.fE9 0 1®1tJ.!!:IItUilH1iffl ~ 13"<i} 1®1l 7 Y -1 Jv ~ ~rot--r 0 htl1l~til ~ t.,, --c 0) 

-r -1 :> !I Jv 7-- + Jv fJ ~ 7 2 o , -r -1 :> !I Jv 7-- + Jv fJ ~ 7 2 o tc --c ~rot~ tit.:: 1®1l 

7 7 ,1 Jv ~ m V '--c~~901®1tJ.!!:Il ~*1T901®1lJ.!!:II~til ~ L, --c 0) 7 9 ✓ !7 3 

o , _s)_Q_ -a tc /'\ - Y -:r Jv ::r :::,,, 1::: :i - !7 P c ~ fJm ;t --c P 0 0 -r -1 :> !7 Jv 7-- + Jv fJ ~ 7 

2 0 tc --C ~rot~ ti t.::@1 fl 7 7 -1 JHi, fflMc-7 - :t'Jv C V ¼ tdi ~ ::C 9 j:J - FMC 

~ft L,--C, --;t 9:::,,, !I 3 o, ¼ tdi/'\- Y-:r Jv::r:::,,, 1::: :i -!7 Pc tc11U~~ ti00 

(0029) 

B. oot1t!ll!:~1/7--TA~fflrot90~~[ilO)fflrot: 

-r -1 :> !7 Jv 7-- + Jv j:J ~ 7 2 0 fi, C C D--?7t~-=fft'ri:lfg ~ ffl v, --C 7e0)'11fffi ~ 7 

-:ro y-,~~Hg;~tC3t~ L,, ~ 1:>tit.:: 7-:ro ::1/'~{g;~~ A/D ::r:::,,, /-:t..-,!7 ~ fflP 

--c -r -1 :> !7 Jv1i~1t--r 0-:: ~ tc J: "J -r-1 :> !7 Jv~1®1t-r- !7 ~~rot--r 6 fJ ~ 7--C 

~ 0 0 CK! 2 ~$Yij L, --c' T -1 1/ !7 Jv A+ Jvj:J ~ 7 2 0 O);ffli~1'/iirottc--=> p --CmlBJ=l9 

Go CK! 2 fi2's:*1it!i1YU tCf;J: 7 T -1 :> !7 Jv 7--+ Jvj:J ~ 7 2 0 O);ffli~1'/iirot~~:i:\lfJ tc~ 

--r-:1-o ,y !7 CKI--C ~ 0 0 -r -1 :> !I Jv 7-- + Jv fJ ~ 7 2 o ti, 7t'l1iffi ~ IIX~ --r 0 t.:: &:> 0) 

7t$§~ 2 1, 7-1 :> !7 }VT /'\,1 7-- ~tUffiJL, --Cl®{t~ Il){f~9 0 ts: &:>O)oot1tIDZ~l9.I 

~ 2 2, II){~ L, t.::-r -1 :> !7 Jvoot1l ~:fJOIJ.!!:II9 0 t.:: &:> O)ootflJ.!!:II§~ 2 3, ~19.1 

~ ~ tUW--r 0 tUW19.1~ 2 4 ~ fJm ;t --c P 0 o -r -1 :> !7 JV:7.. + Jv fJ ~ 7 2 o ti¼ t-:, 

1®1'Jl!:IltUW111ffflC I ~~:Jft ~JE90f.::&:>O)~:JR • iR:'ii::~!l:::,,, 2 5 ~fimx.00 

~rot~ tit-=-r -1 :> !7 1v1®1t-r- !7 ri, :iH!m, ict:g~rnr ~ 1.,, --c 0) ~ ::c 0 fJ - FM c 
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t;: *# ~ t10 0 :Y,, -:: :7 Jv 7-. + Jvn ;)( 7 2 o t;:: ~ ~t 0 umfl:Y- :7 O)*f¥IDS:\ ~ L, 

-C ti, J P E GIDS:\iJt~JN:lfJ'"<: ~ 0 iJ\ 2: O)f~J;:: ~ T I F F IDS:\, G I F IDS:\, 

BM P IDS:\, RAW :Y- :7 IDS:\~O)*f¥IDS:\iJtffl 1t \ i; tt1~0 o ¼ f:::., !®ft:Y- :7 

~ L, -C ti, it ii:. !®fl 0) ft!IJ;::, ,wJJ ;t t-t, :Y ,, -:J :7 Jv e' :Y ;:.;t 7-J ;)( 7 ( D V C ) t;: J: -:J 

-c ~c~ aJ Fi~~ 111 um fl n t m 1r \ e; tt1~ 0 0 

(0030] 

T ,{ 1/ :7 Jv7-.+ Jvj.J ;)( 7 2 0 t;::~P-C~rot~ ttt:::.!®fl7 7 --1 JHi, im'ffl, T ,{ 

1/ :7 Jv 7-. + Jv 7-1 ;)( 7 ffl 0) !®fl 7 7 --1 Jv 7 ;t - "7 o/ r- m::te- (Ex i f) t;:: V):-:J f:::. 7 7 --1 

Jv;tfJQ~ifl,-CP00 Exif77---f Jv0)1±::flti, ~-i'-1Mfflt5tiil\rlft~Wt~ (J EI T 

A) t;:: J: -:J -c XE'.&9 6 tt -c P 0 0 *~MII1§1H;:: 1i0 :Y,, -:: :7 Jv 7-. + Jvn ;)( 7 2 o t;:: -c 

~rot ~ n t:::. !®fl 7 7 --1 Jv r i, 7 ;t - n 7-. tsLt!l'Mffi ~ 1r \ -:J t:::. umfl~II~t!f t;:: ~ ~t 0 

!®ft~II~dtf: ~ ffiJE'.T 0 !®fl~IItUffll1MffiC I ~~Iv'"<: 1r \ 0 o 

(0031) 

[Kl 3 ~$Yij L, -C, *~MII1§1J t;:: ~ 1r \ -C ffl 1r \ i; t10 !®fl 7 7 --1 JvO);fflilillt;tfrott;: "=> 1r \ 

-ClmBJ=JT Go ~~' *~MII1§1Jg::q;::~~t 0 7 7-1 JvO);tfJQ, :Y-:7 O)lfJQ, ::te-iWim 

ti~ P-:J t:::.ffl~-1:Hi, 7 7 --1 Jv¼ tdi:Y- :7~iJt~c'IE~t!l17'1 t;::::tfr;Wi ~ ttt:::.ik:~t;:~ 

~t 0 7 7 ---f Jv¼ tdi:Y-:7 0)--{ ;)( --:J~~D:tcT 0 ~ 0)'"<:~00 rKI 3 tiEx if 7 7 ---f 

Jv 7 ;t- "7 o/ r- t;::ve 7, *~MII191J t;:: -c ~rot~ t10 !®ft 7 7 --1 JvO) 17'1~~:tfrotO)~f9JJ 

~ ;ffli~lfJ t;:: ~TlmBJ=J rKI '"<: ~ 0 0 

(0032) 

[Kl3t;::~TJ:7t;::, Exif77--{Jv7;t-"7,)' f--t;::ve7rnftfl77-1JvGFti, J 

PEGIDS:\O)Ufilfi:Y-:7~::ffriWiT0 J PEG[®fl:Y-:7::tfrffimti1 1 1 ~, ::tfr*IIJ 

~ n-c1r \0 J PE G!®fl:Y-:7 t;:: llT 0~f.m1Mffl~::ffrffiT 01t~'Mffi::tfr*l1imti 1 

1 2 ~ ~fimx -cP00 1t~'Mffi::te-*nm:1:i 1 1 2 t;::ti, m~BIF-f, ~tl:l- 1/-v '>' :7 

-il&~ ~ 1r \-:J t:::. J PE a umftO)m~*f4';:: ll--t 0m~IF-f'Mffi, J PE a umfl:Y 

-:7::te-iWimtii 1 1 t;::::tfr*IIJ~tl,-CP0 J PEG[®flO)'"!J-.,b._:z---{ Jv!®fl:Y-:7iJtT 

1 F FIDS:\t;:: -c::te-iWi ~ n-c P00 ~ e; t;:, 1t~'Mffi::te-iWimti 1 1 2 ti, D s c1Y 

JQ~t;::1Jf.11r,{~ ;½'1 -C P0 *XE'.~mti'"<:~ 0Make r not e:Y- :7::tfrffimti 1 1 3 ~fim;t 

-c~ &J, *~Mlif§U'"<:ti, 7 ;t-j.J 7-.tsLt!l'Mffi~!Fo&9 ~T 0rnftft~II~t!ft;::~~t 0 
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mil1l!Jl!:II~dt~ffiXE'.--t o milfl!Jl!:IItUilHifflC I tJt~ff-R ~ ;h-C Po o --t~.b t>, ::zls: 

*M[1,!J ,c ;j31t \ -C 1::./Vt ~ ;h 0 mil ffz 7 y ,{ Jv G F rt, Ma k e r no t e 7 - 7 ~*l'f'i[:t:i 1 1 

3 ,cmil1l!Jl!:IItUilHifflC I ~fJm;t o,~---t\ im1irC7)Ex if ~5:\Cl)mil{l 7 Y ,,r Jv ~ :tH:i:i 

--r 0 0 ~ ;j3, ~ *~ ,c ~ -:J -c ffll~ -c- db o J:: 7 ,c, Ex i f ~5:\ Cl) 7 Y ,,r Jv -c- tt, ~ 7 

- 7 ~t~'.fE'.9 o fc lib ,c 7 '.7'';/Jt ffl Pt) ;fl, -C ;j3 ~ , Make rn o t e 7- 7 ~ff-R'ir:1:i 1 1 3 

,c~*l'f ~ ;h -C lt \0 7- 7 ,ct{ L, -C tt7 '.7'':g ~ L, -CM a ke r note ;/Ji~~ ~ -C t) ;h, Mak 

er note 7 '.7'' ~ O'ff'!;h -C P 0 o 

(0033] 

~;j3, ***1,u,c1J0 mil~ 7 y ,{ Jv1::.Jvt~ifUC;j3lt \ '""( ffl 1t \ b ;fl,f~o mil~ 7 y ,{ 

JHi, Ex if 7 y ,{ Jv7 7t -'"? '>' r- ,ciif 7 milffz 7 y ,{ JvG F ,c ~ t) ;h ·f\ 7 -1 -:J 7 

Jv l:::7:;;t:JJ :J- 5', -7- :\=- -v -r~Cl) AJJ~iittc J:: -:J -ct> 1::./Vt ~ htc mi1117 y ,{ Jv~ t> 

ffl 1t \ o .:: ~ tJt-c-~ o O 7 -1 -:J 7 Jv 1::: 7 :;;t :JJ :J- 5' ,c -c 1::./Vt ~ ho ~i:nc f i, 1,!J ;t f-J 

, lf J!::.mi11l7- 7 ~ mi11l!Jl!:IItUtMfiliffl ~ ~~*l'f--t o mi11l 7 Y ,,r Jv, db o 1t \fi, M 

PE G~S:\~C7)11Jmi11l7- 7 ~ milff!Jl!:IItUilHlffl ~ ~~ifil1Jmi11J 7 Y ,,r JviJt1::.Jvt 

~ hoo .:: Cl)j1Jmi11J 7 y ,1' JviJtfflp b ho~inc fi, 11Jmi1C7):@1'i5¼ tdi~ffBCl) 7 

v-.b. tc}t L, -Cmil1f!Jl!:IItUffli'rtffl,cfil)t tcmilff!Jl!:IItUWtJt*1r~ hoo 

(0034] 

CK! 4 ~$Yij L, -c, /'\- '1-r Jv :::r ✓ l:::' .::z. - 7 3 o Cl)ffl~tlJvttc "'.:) P -c~eJ:1--t o o 

CK! 4 fi::zls:*M!i1§1J,ciif 7 /'\- '/ -r Jv:::r ✓ l:::' .::z. - 7 3 o Cl)ffl~tlJvt~;fflS:\lfJ,c~--t:f 

o ,y !7 CKl'""f db 00 /'\- 'I -r Jv :::r ✓ l:::' .::z. - 7 3 o fi, ~JN:lfJ ,cm 1t \ t) ;h -C 1t \0 7 ,{ 

7 Cl) :::r ✓ l:::' .::z. -7 '""f db~, ::zls:¥e.Hmciif 7 mil~!Jl!:II:fo '.7''5' .b. ~*1T9 o CPU 3 

0 0, C PU 3 0 0 ,c ;j3 ~to 'ffl'J!Jt-a::~fL mi1~7- 7 ~ ~ ~B~lfJ tc~*l'f9 o RAM 

3 0 1 , mil1l!Jl!:II 7 o '.7'' 5' .b., mil1l!Jl!:II ~ M!i L, tc mil~ 7 - 7 ~ ~ ~ff-R--t 0 H D D 

3 0 2, CPU 3 0 0 tc;j3~t o'ffl'll;t,a*, mil{f7-7~~*~9 o fclibCl)*~~ 

iii 3 1 , c Pu 3 o o tc}t--t o :::r '"? ✓ F~~ AJJ--t o tc lib Cl) AJJ~iit 3 2 ~~-Om 

;t -CPoo /-{-'Jj-Jv:::r /'!::' .::z.-7 P Cti, :J- -=t- !J :JJ- FMC ~~=ff9 0 fclibCl) 

:JJ - F -7- o '1/ r- 3 3 , 7 -1 -:J 7 Jv -7-+ Jv :JJ :J- 5' 2 0 ~ 7J"' t) Cl)ffl;Wu-7 - ·:;1'Jv C V ~ 

ffliWc--t o tc lib Cl) A :±l 1Jfi#n-=f 3 4 ~ -Om ;t -c 1t \ o o 

(0035] 
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CRl 5 ~$Yij L, -c, fl 5 - :19 ✓ ?/ 4 o O);ffiU~tlnx;tc-:::>"-. -C~BJlT 6 o CRl 5 t'i::zls: 

**1,!Hcvi: 'J fl 5- :19 ✓ ?/ 4 o O):ffli~tlnx:~~5-:\lfHcJFT'"fo ,y :7 CKl'"t'&> 6 o 

fl5-79 ✓ ?/40tl, ~;t~ VY ✓ (c), ~~✓ ?/ (M), ,,,~o-(Y 

) , -f5,y:7 (K) 0)4eO)e--, ✓ :7~EPfiliU~ffJ:JcaJ{,!ffL,-C P',y f--,1'\,!/- ✓ ~ 

~nx:T 0 .:: ~ tc J: -:::> -c [®ft~ ~nx:T 0 -1 ✓ :7 :J ;r_ ,y t- JJS-:\ 0) :1 9 ✓ ?/ '"t' &> ~ , &> 

0 Pf'i, fl 5- t--r- ~EPfiliU~ftJ:.tc!n2r • Ji::=ff~-li--C[®ft~~nx:T 0m-=f2r1! 

JJS-:\ 0) :19 ✓ !/ '"t' &> 0 o :1 9 ✓ ?/ 4 o f'i, CRl s tc JFT J: 7 tc, EP filiU~ ,y F ¼ td'i 

§!i F 5 J.>.~~f1,7;.aJfiliU~fftcl-tT 0 EPfiliU~Il ~*1rT 0 EPfi!iU:g~4 1 ~, ictt~ 

iilM C ~ llX~T 6 _:;z_ o ,y t- 4 2 ~, ictf.~iilM C iJ-. 6 iijc,J;. ti::\ L, k [®{t~IltUi!Ht 

ffiC I ~M-lfr L,, M:ffr L, tc [®{t~IliUi!HlfflC I tC£"'.:5P -C :19 ✓ ?/ 4 0 O)~:g~ 

O)j1J1t~tUWT0tUW~ii14 3 ~f,m;t -CP00 tUW~iil4 3 f'i, ~fi~l!~Il~ 

*1TT6~l!~Il~iil (CPU) 4 3 0, CPU4 3 Otc-C*1r~:h0:lt:1!f'"7 

J.>.~~~ti¥elfltc:m,~T 6 9 - p-~ ✓ 9 ;J. ::r:- 9 (ROM) 4 3 1, CPU 4 3 0 

tc:Btt 6 ~l!~Il*ff*, :l3 J: ~n1~ L, tc:Y- !/ ~~!F-flf}tc:m.*-PJT 6 5 ✓ 31·1-,. Y :7 

t _:;z_ ;J. ::r:- 9 (RAM) 4 3 2 ~ {im;t -C P6 o 

(0036] 

C. [®1f< 7 y -1 Jv1::.nx;~Il : 

**M!i1'1J tc oc 'J :Y 1 :J !/ Jv _:;z_ + Jv fl ::J. 5 2 o tc -c *1T ~ ti 6 [®1f< 7 Y -1 Jv1::.nx; 

~Iltc-:::> t,-.'""( CR] 6 ~$Yij L, -C~BJ}T 00 CR] 6 f'i2js:*M[1,IJ tcvi: 7 :Y 1 :J !/ Jv _:;z_ + Jv 

fl ::J. 5 2 o tc-C*1T~ :h6[®ft7 y -1 Jv1::.nx;~IlO)~IlJv-+ ✓~JFT7o-+ 

"'7 - t- '"t' &> Q 0 

(0037] 

:r1:J!/~A+~fl;J.7200)~W§~24tl, v-vo/?/-*?/ ✓O)wl,T~ 

~tc J:-:::> -c [®1f<1::.nx:~:sft:iJt~T 0 ~ ::zls:~IlJv-+ ✓ ~ lffi:!@T 0 o tUW§~ 2 4 

f'i, m~~tc J:-:::> -C~JE~ :htcm~v- ✓O)~JE1ftffl'"t'&> Q, :19 t ''/ t- [®1f<~ 

IltUW1ftffl ~ n1~ T Q (_:;z_ .::;- o/ 7 s 1 0 0) 0 m~v- ✓ O)~;Et'i, 1/ "'7 o/ ?/ -

* !/ ✓ O):j:Efl L, T~1-tc:5'i:ft-:::> -c, CKIJF L, iJ: P 31·,1--y Jv* !/ ✓ ~t~1tT 6.:: ~ tc J: ~ 

, &> 6 Pf'i, ~:JR • ~Ji::*?/ ✓ 2 5 ~~1tL, -c CKIJF L, iJ: P::r:-.::::.. !/ [®ffiJ:.tc :BP -c 
if~O)V- ✓ ~~:JRT 6.:: ~ tc J:-:::> -C*1T~ :h6o m~v- ✓ tcf'i, immO)m~ 
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$-'-:1/~71".Tifil1ir::e- P', A~~$1C.,~T0fBc~~tcJOO~IJ:~- l-- v- t--::e- F 

' :ift:fflfa-J; t C 1:f~ /J: "'7 7 0 t - P' ~ t,i~ ~ 0 

(0038] 

tUW§~ 2 4 ti, cc D t,i" r; 1~ r; tit.:mEE'liUl~tc£"'.:51t \----c @Ht-r- ~ ~~rot--r 

0 (:A -r ''/ :1 s 1 1 o) 0 ~P----c, tUW§~ 2 4 tt, 1/ -v ''/ ~ - ~ ~ ✓ (1YtEfl L, ~ 

l-f'Bitc.:i3lt 0 7 :;;,J- -jJ :Atl[rff'Jlffl~ JIX~T 0 (:A-r ''/ 7 s 1 2 0) 0 7 :;;,J- -jJ A 

11[ iiL'li'fffi tt, fa-J;Bi tc .:}3 l t 0 fa-J; 7 v - A® q:t '"t' 7 7t - jJ :A ~~hit tc 11[ ii[~ 71". 

T'iwffi-C~ ~, -Wtlxt-J, fa-J;7 v-,l,. ~½rntJJftil (YJJ[ti]) .:i3 J: ~:::1<+JJftil (X 

JJftil) tc-z-ti--rt12 5 65}ifil!L,----C, kJ:.ttrnl~J]t~~T0J~IH~11!.iiL'iwffi (X, Y 

) ~ L, ----c *~ t100 tUW§~ 2 4 ti, :t IJ t ''/ I-- rnilft~IItUW11i'ffflJ,,_?)Jl-..®[mj1fl~ 

IItUW1!i'fffl, 1Y!Jx t-J, umft~IIBitcffl P0~FJ:l'li'fffi~ l!Xi~ L, (:A -r ''/:ts 1 3 

o) , l!Xi~ L, tc :1 IJ t ''/ I-- rnilft~IImUW11i'fffl, 7 7t -:i.J :At1!.iiL11i'fffl, rnilft~IItU 

W11i'fffl~~rot~ titcum1fl-r- ~ ~ ~rnilft 7 Y -1 Jv ~ L, ----c ~ ::e lJ :i.J- Ftct;JWIT 0 

(:A-r '>':ts 1 4 o) o 2: ® ~ ~, :t IJ t ''/ I-- rnilft~IItUW'iwffi, 7 7t -:i.J :At1!. 

iiL'iwffi, rnilft~IItUW11i'ffflti, Ex if 7 Y -1 Jv®tUW1iwffliffrffi~:ti 1 1 3 tcic~~ 

;h, rnil1fl-r- ~ tiJ PEG-r- ~ ® 7 7t -"'7 ''/ I-- tc----C J PEGrnil1fl-r- ~ iffrffi~:ti 1 1 1 

tcic~~ t100 

(0039] 

tUW§~ 2 4 ti, 7 :;;,J- - jJ A 11!.rnl ®~!l! ®='f:rm ~ -¥JJE--t 0 c A -r ''/ :1 s 1 s o 

) 0 *~:tn[ftl tc vi: -5 -r -1 1/ ~ Jv :A+ Jv :i.J ~ 5 2 o -c ti, ~ ::e lJ :i.J - FM c J:. tc :ffr 

if.Pf~ ;rite rnil1l 7 y -1 JvG F tc~~ ;h0 um1fl-r- ~ ~::e.:::::. ~ [mj[ffitC*71".~ it----C, ~ 

:JR· ~Ji::~~ :1/ 2 5 ~t~ff L, ----c ::e.:::::. ~ uIDOOJ:.tc.:i3P----C, 7 7t -:i.J :AttiiL~~!l!T 

0 2: ~ i,i~-C ~ 0 ® '"t', 7 7t - jJ :A 11[ii[11i'ffflt,J~~!l! ~ ;h td~~tc ti 7 7t - jJ :A ttrnl 

11i'fffl ~ !l!~T 0 fc l1> '"Z:' ~ 0 o tUW§~ 2 4 ti, 7 7t - jJ :A 11!.rnl11i'fffli,i'.\~!l! ~ ;h tc 

~ -¥JJE L, tc~~tc ti (:A -r ''/ 7 S 1 5 0 : Y e s) , ~ t lJ jJ- P'MC J:.tC-le-if-Pf 

~ ;h----C P0 rnil1l7 y -1 JvG F ®mUW11i'fffl-le-if-RtIUi 1 1 3 tC-le-if-R ~ ;h----CP0 7 :;;,J- -

jJ :At1[ii[11i'fffl~~~~x ----C (:A-ro/7S 160), *~IlJv-..:f-:1/~~7T00 

~JJ, tUW§~ 2 4 ti, 7 7t - :i.J :A11!.iiL11i'ffflt,i~~!l!~ ti----c 1t \/J:1t \ ~ -¥JJE L, t-=~~ 

tcti (:A-r,y :ts 1 5 0 : No) , *~IlJv-..:f-:1/~~7T00 
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(0040) 

D. [®ff<!m:fi : 

umfi!m:Ii~til ~ L, ----c OJ/"-- Y -r Jv:::z:,,, I:::° .::z. - -!7 3 o tc ----C*1T~ :ho umft!m:fitc 

-:> 1t \ ----C LKI 7 ,......, LKI 9 ~ $ ¥ij L, ----C ~B}j Too LKI 7 tt**n'tEf§IJ ,c 1/E 7 /"- - Y -r Jv :::z :,,, I:::° 

.::z. - -!7 3 o tc J:. '? ----c *1T ~ :ho lliflft!m:IItUW OJ !m:f.ll!.Jv- + :,,, ~ ~T 7 o - + -Y -

f-- ""f ~ o o rK1 s tt, rK17 tcj3~t o lliflft!m:IitUW1!i'iffltc£-:5 < lliflfi!m:fitc~ L- ----c* 

1r~:ho!m:fiJv-+Y~~T7o-+-y- t--1:~00 rK19 rt, CK1 s ,cj3~t o 7 :;d­

- fl :A 1.ll.til'rnffi ~ ffl 1t \ t:::. umff~~!m:fi tc ~ L- ----c *1T ~ :ho !m:f.ll!.Jv- + :,,, ~ ~T 7 

o-+-y- f--1:~0o 

(0041) 

rK17 tc~--t!m:fiJv-+ :,,,,-;t, f§IJ;ttf, c PU 3 o o nt, fl- P':A o '>' f-- 3 3 tc 

MTo~~9fl-FMC~~~~~lliTo~*fi~:hoo CPU300~, ~~ 

9 fl- P'MC n~ 6 }\jJ~[il 3 2 ~ft L, ----Cffi'iE~ :ht:::.lliflfl7 7 --1 JvG F ~i~,7_;.lliT 

(:A-r '>' 7 s 2 o o) 0 c Pu 3 o o ,"i, umff< 7 Y --1 JvG F 0>tUW111iffllfrffi'ilti 

1 1 3 n~ 6 lliflff<!m:IItUW1!i'ifflC I ~~~ L, (:A-r '>' 7 s 2 1 o) , lliflff<!m:IitUW 

'li'fffiC I ~¥£-5[. L, t:::. ~ ~ tc ,-;t (:A -r '>' 7 S 2 1 0 : Y e s) , 7 :;d- -fl :Atll.til'li'f 

ffl~~D>lliflff<!m:IitUW1!i'ifflC I ~ltX~T o (:A-r '>' 7 S 2 2 O) o CPU 3 O O 

i"i, :itx1~ L, t:::. lliflff<!m:IitUW1!i'ifflC I ,c£-:5P ----c lliflfi!m:fi ~*iTT o (:A -r '>' 7 s 

2 3 0) 0 

(0042) 

~ 1i, C P U 3 0 0 ,J:, [® 1* 7 7 --1 Jv G F 0>tUW111iffllfrffi'ilti 1 1 3 n~ 6 [®ff< 

!m:IitUW1!i'ifflC I ~¥£-5[.1: ~ ~n~'? t:::.~"Ettci-;t (:AT o/ 7 s 2 1 0 : NO) ' :® 

'm'0>lliflfi!m:fi ~*iTT o (:A -r '>' 7 s 2 4 o) o :im'm'0>lliflff<!m:II1:ri, 7 :;d- -fl 

:A 1.ll.til'li'iffi ~ frf55!> ~ --r o umff<!m:IItUW1!i'ifflC r ~ ffl 1t \ o -:: ~ ~ < , /"- - Y -r Jv :::z 

YI:::" .::z.--!7 3 0 OJHD D 3 0 2 tClfrffi~:h----Cv\o 77 9 IT-$-' 3 YOJ~tJmc£-:5 

" \ t:::. um ffz!m:IInt*1r ~ :ho 0 

(0043) 

c P u 3 o o r i, um ft!m:II ~ ~ x o ~ (:A::;-- o/ -:f s 2 3 o , s 2 4 o ) , !m:II 

~:ht:::.umfl-r'--!7~fl7-79 Y-!74 o~td"i*~~til3 1 tcJ1L-----Clli1JL-----C C 
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7" :::;- '1/ 7 S 2 5 0 ) , * ~IlJv-+ :1/ ~ ~ 7--t 0 o 

(0044) 

~te, rKI 8 ~$Yij L,-Cllifl~~IltUffl!111ffflte£-:5 < rnfl1l~Il~ID'2.Bfl'"t 00 ~;!3, 

70--:f-"'7- r-$re*~9◊~x-'¥ri, um~:Y-?Y ~*9~1ffl~~~l,-Cv•0 

o CPU 3 0 0 fi, rnfl1l~IltUffl!111ffflC I 0)$""<:11fxf~PJ]~O)~m]~~"<' r-

9 !7 7"1ttt ::lJ:1/"<'f!ffiEfttl~ ffiP-Cllifl~:Y-?Y G DO)~m]~ Y Cb Cr ~m]iJ~ 

t?>wRGB~m]~~~~90~1ffl~~~Il~*1r'"t0 (7":::Y-,y7S 3 0 0) 

o 2: O)~f11cH~~~Il-C:fi, CPU 3 0 0 fi, ::tc9, Y Cb Cr rnfl~:Y- -7 ~ R 

G B rnfl1i T - -7 re~~ 9 6 t.:: <'lb 0) "<' r- 9 !7 7" S ~ ffl P -C, J P E G ~5:\'"<:* ~ :h 

0rnf11l:Y-!YO)~m]~, ,f§IJ;ttf, s RGBllifl1l:Y-?Y,e~~90o McP-C, c 

P u 3 o o rt, :mJE ~ :ht.:: ~Im~~"<' r- 9 !7 7" fire J: 'J 1'1Jvt ~ :h 0 "<' r- 9 !7 7" 

M~HDD302te.;feJiri~:h-CPo~~"<'r-9!77" (N-1) ~~15"}Vtl,-C, "<'r-

9 !7 7"N-1M~1::.Jvt'"t ◊o CPU 3 0 0 ri, 11f'.i:E~:ht.::::l1':1/"<'f!ffi.Efi~ffiP-C R 

, o, B 0) ~ Jvt:5He x-r L, -c ::11' :::,,, "<' fllJIE ~ *1T L,, 15" Jvt re J: 'J i~ t?> :ht.::"<' r- 9 !7 7" 

N-lM~ffiv•-Crnfl~:Y-?Y O)~m]~ s RG BiJ~t?> w RG B~~~~9 ◊o C P 

U 3 0 0 fi, i~ t?> :ht.= w R GB rnflfi:Y- -7 rexi L, -C, HD D 3 0 2 te~*Pi ~ :h -C 

v •0 ::11' :1/"<'f!ffiE1i ~ ffl v •-C'ii!.::11' :1/"<'flftiE ~*1r--t 00 

(0045) 

C p u 3 0 0 ri, urufl~IltUffl!111ffflC I te 7 ;;t -jJ A'lli.rnt111iffliJ111'i. :h-C Po 

n~Nn~ ~llJJE--t 0 (7" :::;- ''/:ts 3 1 o) 0 c Pu 3 o o rt, 7 ;;t-JJ 7",w.rn1'11iffi 

iJ111'i. :h-C P0 ~ f!JJE L, t.::~15"te fi (7" :::;- o/ 7 S 3 1 0 : Y e s) , 7 ;;t- jJ 7" 

'lli.rnt111iffl ~ ffl Pt.:: llifljf~~~Il ~ *1T9 0 ( 7" :::;- ,y 7 S 3 2 0 ) o C P U 3 0 0 

fi, uru1l~IltUffl!111ffflC I re 7 ;;t- jJ A'llL.rnt111iffliJ111'i. :h-C P~v \ ~ f!J'.tf L, t.::~ 

15" ,e f i (AT ''/ 7 s 3 1 0 : N O ) ' imm 0) um ff ~~~II~ *1T9 Q (AT ''/ 7 

s 3 3 0) 0 ~;!3, uruff~~~Ilfi, um1l:Y-?Y O)t~,~~MtJrL,-C l:::7" r- !f7 A 

~1::_}Vtl,, 1::.Jvt~ :ht.:: l::: 7" r- !7''7 i,,. re£-:5P-C~gtf1[ ~liili L,, ~gtfl[ ~ rnfli*~ 

II 0)£$1i ~ O){FmJ~ iJ1ill;rax 'i. t.:: f iMi~ ~ :h 0 J: 7 re r- - :::,,, iJ - -f ~ ~~ L,, ~~ 

~ :ht.:: r- - :::,,, iJ - :l ~ ffl v ·-cum fl :Y- !Y 0) A:1J1i ~ ili :1J1i ~ 0) IHl ~ ~~--t 0 2: 

~ te J: 'J *1T~ :h00 rnfljf~~~Ilreit>f.:: '? -C~~~ :h0 rnfljf,1-{7 .)( - -7 ri, Bfl 
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&, ::z :,,, f-- 7 :;i., f--, fl 7 - /'\ 7:,,, :;i.,, 1/ -'7 - 7 ;z-:;i.,, 1/ -'7 F-~ ,{ :,,, f--, /,,{ 7 

-1 I-- ~-1:,,, I-- ~ i., \ '? tc. [®1{/" 5 ;1. - !l -c: ~ &J, ~/" 5 ;1. - !l tcJ-1-t" G£.$flri, 

[®{t!mIItUi11'!1ffflC I re~~ tiGtUffll/'\ 7 ;J. - !I flt.: J: '? L~~~ ti Go l®fl!m 

IItUffl1111fffl C I ti, Hi£ OJ J: 7 tc, lil~R~OJlil~-::c- - P' tc J-1 fiGT G 1l:f& OJ/'\ 5 ;J. 

- !l t$7'r" t?:dJ: G111fffl-C: ~ '? -C 'b ~ Po 7J\7J\G ~-3'tC t'i, lil~-==E- - P' tcil!i L, t.:: [®j{ 

fftil~!mII ~ *fl T G .:: ~ iJt-c: ~ G o 

(0046) 

c PU 3 o o t'i, l®fl!mII ~~;t t.:: l®fl-r- !l ~ ffl P -C ITTfrliU-r- !11::.rot!mII ~ 

*1T L, -c (:;i., :;- '1/ :ts 3 4 o) , 2ls:!mII1v-+:,,, ~~7T Go ITTfrliU-r- !11::.Jvt!m 

II'"<: f'i, C P U 3 0 0 r'i, 3 ~JC}v '1/ !7 7 '1/ 7-r - 'fJv ~ ffl v \ -C l®fl-r - !l OJ'§ 

~rlH~wRGBiJ\t::>CMYK""-~~~L,, ~ t?:>tc, /'\-7 f---:,,,!mII, 7A!l!m 

II ~*1T L, -c, ITTfrliU-r- !l ~ fl 5-:t 9 :,,, !l 4 o OJtUffll§~4 3 tc-,~T Go 

(0047) 

rKI 9 ~ $ Yij L, -C, 7 ~ - fl A -DL.im'.1!1fffl ~ ffl v \ tc. [®j{fftil~!mIUc--:::> v \ -C lmBJ=J T G 

0 /J::f3, lmBJ=J ~~~ tc-t" Gt.:: l'i>, l®flOJBJ=J&~fftil~T G~-3'tc--:::> i., \-c n*in rclm 

B)=JT Go CPU 3 0 0 f'i, ::tc"f\ l®fl~1l:f&ffl:1:i~t f§IJJtr:f, ~®.JJfti.L ;f3 J: V'* 

+ 7'J ftiJ re -t- ti .:e-ti 2 5 6 OJffl:ti re :5HID.I T G C :;i., -r '1/ :t s 3 2 o o ) 0 :5Hfl L, tc. l® 

flOJ~ffl:tircxi L, -C t'i, kJ:. uiil ~ )]{,~ ~ T G J~IH~uim'.111fffl (X' , Y' ) iJt,t­

ti.:f'ti (0,___,255, 0,___,255) ~-C:m!&J~-Ct::>tiGo CPU300t'i, ~ffl 

:tiiitc l:: ;7., I-- !f 7 l>. ~1::.nx; L, -CWi&+:t>Jfl Ya ve (ffl:til®fl~i'~fl) ~li:±:T G 

(:;i., :;- "/:ts 3 2 1 o) 0 c Pu 3 o o r'i, 7 ~ -fl :;i.,uim:'11fffi~ fflP-C, l®fl 

J:.OJ 7 ~ -fl AUim'.~iR'iE L,, iR'iE L, t.::uim'.tCtEGffl:ti~:m,~ffl:tirc~'iE L,, ~ 

t::> re, ;m,~ffl:tiOJWi&+:t>Jfl Ya v e ~Wi&¥1J5Efl Y std rc~'iET G (:;i., -r '1/ 7 S 3 

2 2 o) o **1it!if§!Hc:l3~t G 7 ~ -fl :;i.,t'[ii1111ffflr'i, .lff:i£OJ J: 7 rckJ:.tLiil~ )]{ 

,~ ~ T G ~~'Dliil111fffl ( X, Y) ~ L, -C *~ti -C PG OJ -c:, [®fl re xi L, -C ml &J ~ 

-Ct?:>titc.~~'Dliil111fffl (X' . Y' ) ~, 7~-fl:;i.,uim:111ffflrc:f3~tG~l~lliiil 
111fffl (X, Y) ~ iJt~l&-t" Gffl:ti~:m,~ffl:tirc~'iET Go 1'UJtt:f, (X, Y) = 

c 1 2 5, 2 o o) -c:~tir:t, ex· , y• ) = c 1 2 5, 2 o o) rc"ifH~TG 

l®flJ:. OJffl:tint:m,~ffl:ti re ~'iE ~ ti Go 

Page 119 of 221



(0048) 

c Pu 3 o o rt, ~YE L tdr'f&f!JYEfl Y st <l ~ m Pc 1,J~O)uruff]r\'ilr~nc.i3P --c 

~JiUcP:h/J:PjpflJfflffi:l:EJX~~'.ii::'"t0 (:;i,.:;-,'/ :ts 3 2 3 o) o '"t/J:h't, JT'f& 

f!JJE{l y std fi, [®j{fJJ'ilfJac mt,\ b :h Q [®{:f<:@tf O) l®ff Wi'H~ff&+:l:'.SJ{l y' a Ve ( 

[®ftf~•f4:fl) ~lllli'"t0~,c~)f-90ffi:l:EJX (~0Pii, ~J1Uc;\.:h0il::l:EJX) ~~ 

JE'"t 0 t:::.l1>,cfflv• b:h0f!J'.ii::fl1:~00 J: ~ J:!#:EfJ,cii, JT'f&f!JJEflY std ~".fr 

ffi:J:.~O)JJ'f&+:l:'.SJfl ya Ve~ O)~j}O)~Jt{liJtL, ~ t, ·{l.L,JJ:.0)~-3',c fi, ~~a·~ 

:flt ~ t:::. fi, / -1' ;('~ffil:~ 0 ~ f!JII!r L,, --rO)ffi:l:EJX~ ~~,m:1:i ~ f!JJE'"t 00 c:.. 0) 

J: 7 ,c, l®ffWi'H~O)~tc, ;m,~m:1:i~£$,c L --C[®{tO)-!j-:,,7 9 :,,:7''fl~gfjl9 

0 C:.. ~ ,c J:-? --C, £,~ffl:ti~q:,,t\~ 9 0fl'f&O)rW:tP[®ffWi'H~~*fJi9 0 C:.. ~ iJtl: 

~ Go /J:,B, ***fUq:,tc.BP--C;m,~,m:1:i~ ii, l®ft-r-31 O)f/p)Vt~ (~~~) 

iJta § L, --C P0ffl:titciJEP~;E ~ :h0ffi:l:EJXl: ~ ~, [®{:f<!ll!:I.ll!Jc .i3 tt 0 [®{tJW,ifJrO) 

£$~ /J:01®{:f<J:.O)ffi:l:EJX (a§ffl:ti) ~~at'"t 00 

(0049) 

jpf!Jfflffi:J:iO)~Ji::IliWutC""JP--ClH:~HHc~BJ:19 00 ;m,~ffl:tiO)~~ (7 ;t -jJ :;i,. 

,w.im'.~~) ~ (Xf, Yf) ~ L,, 19-ffl:tiO)q:t,C.\~~~ (Xa, Ya) ~90 ~, ".fr 

m:1:i 0) q:, ,c.\~~ ~ :m,~ m:1:i~~ ~ 0) rm 0) filetl F o rt, 

FD=sqrt [(Xa-Xf) 2+ (Ya-Yf) 2] • • • 5.:\1 

tc J: '? --C:sftl1> b:h00 ~ t:::., :m,~,m:1:i~~ (7 ;t-jJ :;i,.,w_iif'.~1~) iJ\ b 0)19-ffi:l:EJX 

O)q:t,C.\~~~ 1:0)filetl ~' 19-ffl:tiO)fljffl • jpf!Jffl O)f'JJEtcm p b :h0 L, ~ P{l ~ 

fi, f§IJ;ttf, rK11 o tc~-tl~•f4:~JHc J: '? --c ~i!l!#lt b :h00 Lt.: iJt'? --c, 5-:\ 1 0) 

1Hll~* ~ rKI 1 O tC7F9l~•[4:~f ~ ~ fflt, '0 c:.. ~ ,c J: '? --C, jpf!Jfflffl:l:i~~Jl:9 0 

c:.. ~ iJt1: ~ Q 0 

(0050] 

t.: ti L, **n't!!f§IJ 1: fi, !ll!:Il00~1t0) t.: l1>, [®{tffi:l:EJX ~ ;m,~m:ti.i3 J: ZF:m,~m 

:tiO)fijlHfffl:ti ~, [ij1Hfffl:ti0)5f-}Efl O)ft!!ffl:ti ~ ,c 2 :5t L --c, ffl v, 0 L ~ v •fl 't :m,~ 

,m:ti.i3 J: ZF[ijlf:Jifffl:1:itcxt'"t 0 L, ~ v •fl Th 1 ~, ft!!ffl:titcJt'"t 0 L, ~ v •fl Th 2 

~ 0) 2 ""J 0) L, ~ P{l ~ L, f-=o 7J: ,B, ~ttm:1:iit:m,~m:1:iO) Mll!IHCtE ~, .±.~lJ:18('. 

~ffO)~ti~l:~0 iiJti!§i[4:iJtrW:tP0)1:T h 1 >Th 2 ~ L, --C, ~tfffl:tint~ ~, ft!! 
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O)ffltiiJt:jpf!Jfflfflti ~ L, -c ~51--~ .f1'"?9v \ J: 7 ,;: L, t:::.o 

~:ffltJUit;:J-j"L,-Cfi, I Ystd-Yave (i) I >Th 1 • • • 5'\2 

~O)ffltit;:J-f L, -C fi, I Y std - Ya v e ( i) I >T h 2 • • • 5'\ 3 

~-i-:h-t:hffiP-C, RillO)~JtfliJtT h 1, Th 2 J: kJ 't::k~ < /J:6J'ti&+:i:5Jfl 

Ya v e (i) t;:it~9 GffitiiJt:jpf!Jfflffltit;: iRJE ~ .f1G o 

(0051] 

CPU 3 0 Ofi, :jpf!Jfflfflti~ l..,,-C~)f-~:hiJ:iJ\'?t:::.fflti~fflP-C, fflti0)1.1[ 

iift;:fil) t: t:::.;m;J,i.f-H:rw~ ft~ L, -c rnflfl:@~O)JT"f&+:i:5Jfl -c: db G rnfl1fi]a.l~J'ti&+:l:5J 

fl Y' ave ~ lr tl::l L, ( 7- 7 o/ 7 S 3 2 4 0 ) , lr tl::l L, t:::. rnflff ~~J'ti& ¥:f:5Jfl Y' av e 

~]t:JP-CBJ:J&ffliIE~*f"Tl,-C (7-7,y 7S 3 2 5 0) , CR! 8 t;:~9!mllJv-+Y 

t;:J:RGo Bij&ffliIE-C:fi, CPU 3 0 Ofi, rnflfl!ll!:IlfbU1Jl=11'f~ffiC I t;:1'1s~:h-CPG 

rnflff~~/" 7 :I- - !I, :BJ:~~~~ - F t;:fil) t: t:::. rnflff~~/" 7 :I- - !I 0) pg, Bij& 

/'\ :3' :I- - !I ~ ffl v \ -C, rnflff~~ t;: ~ L, -C ffl v \ G £1JHl Y re f ~ ~~ L,, ~~ L, t:::. 

£$fly' ref ~ rnflff~~J'ti&+:i:5Jfl y j a Ve ~ ~ m V \ -c rnflfl-r- !I 0) A::fJfl ~ tl::l 11 

fl~ 0)~11~*9 r- -Y:JJ-:lO)t~,r4.~~~9Go CPU 3 O O fi, t~'f4.iJt~~ 

~ :ht:::. r- - Y :JJ- :l~ fflt- \ -c rnfl*-$1.1[t;:-crnflfl-r- !I O)fl ~~~ L, -c P < o 

(0052] 

;m;J,i.filtWO)iRJEIImmt;:-:>P-Cif~HH;:IDlBJ:J9 Go ~::k;m;J,i.{tlt~Wmax ~ L,, £ 

;J,i.{tlt O ~ 9 G~ffitiO)tj::tiL\~l~~;m,i~fflti~t~~ O)m:IO)fi!eit4l~ F Dw0 ~ 9 6 ~ 

, fi!eit4lF D ~;m;J,i.ftltW ~ fi, f§IJx.tf, CR! 1 1 ,;:~9t:~,t4.~ft;: J: '? -C~1l-5lt b 

:h6 o 9/J:;b 't>, ~ffltit;:J-f9 G£c7J.filtWfi, 

W=Wmax- FD* (Wmax/F Dw0) • • • 5'\4 

t;: J: '? -Ci<&9 b.f1Go 

(0053] 

t:::. ti L,, **11t!if§IJ '"<: fi, !ll!:II00~1t0) t:::. &9, rnfl1*fflti ~ ;m,i~ffltijt ~:fflfflti, 

~ffltiO) 3 ffltit;:IX:j} L,, £J~ffitit;:J-j"L, -CfiW= 3, ~:fflffiti,;:J-j"L, -CfiW= 

2, ~ffltit;:x-f L, -C fiW = 1 ~mi kJ ~-CG o -= 7 L, -C~ b :ht:::.;m;J,i.{tltW ~ ~ffl 

tit;::Blt 6J'ti&+:i:5Jfl Ya v e ~ ~ fflt, \'""(, J'ti&+:i:5Jfl0)£;J,i.1tlt~fa I: Ya ve ~ 1,,_j_ 

T 0)5'\iJ\ bl'rtl::l'9 Go 
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LYave=Yave1*3+LYave2(i)*2+LYave3(i) • • ·5.:\5 

~;J3, Ya Ve 1 : :_m,~if:tiO)Jr'ft~?f:t'.SJ1mt Ya Ve 2 (i) : ~jfffl:tiO)Jr'fB(f:i:'.SJflt Ya 

Ve 3 (i) : f@.it:tiO)tJ&¥:t'.SJfn ~ T G 0 

(0054) 

[mjff<~¢0)jJ&¥:t'.SJfn1:~ G [mjff~f&ff&¥:t'.SJfn y' a V dJ:, ;m,7;.f1~tif~1Jffl:ti 

1J{~Anum~TG~, 

Y'ave=(LYave)/(Anum) • • ·5.:\6 

tc J:: ~ ----C<Kfl) t>tLGo ~.:i3, An um= [:.m,~il:ti1JJ:l X 3 + [~fflffl:ti1JJ:l X 2 + [ftt!. 

ffl:ti1JJ:l X 1 1: ~ G 0 

(0055) 

2: -5 L, Li~ i:>tLt:::.[miff~f&ti&f:i:'.SJfn y' ave~ ~f&£$1n y' ref ([mj,(t:J.!!:Il£ 

$1l) ~ ~ ffl v "t.:: BJ=J&1"iIE ( I-- - ::.,,- -JJ - :f 0)4~,14.~r&) O).=.Fjl!Hc-::> 1t "----C ~$:izttT G 

o :5'c9BJ=J&1mIEJ;. Ya Pf~ {X0)5.:\~ ffl P ----Clilli T Go 

Yapf=Int (sqrt {(Y' ref-Y' ave)*4}) • • • 5.:\7 

!miff<~ BJ=} G < T Gt~}Ettc iJ:, t- - ::.,,- -JJ- --fO) y.jJ v~JvO) 1 / 4 ~-1 ::.,,- t- tclH 

~T G llitJ v~Jv~~ i:> ti,t:::.BJ=J&1"iIEJ;. Ya Pf t:!.ittir,710~ it, !mi11~ Bi< T G~ 

'Eltc fJ:, t- - ::.,,- -JJ - :f 0) AtJ v~JvO) 3 I 4 ~ -1 ::.,,- t- tclH ~ T G lli tJ v~Jv ~ 1~ 

b ti,t:::. BJ=J&1"iIEJ;. Ya Pf t:!.~trat:;!-"~ it----C, I-- - ::.,,--JJ- :f 0)4~'14. ~~f&T Go 

(0056) 

tJJ:.IDlBJ=J L, t:::. J: -5 tc, **titEf§IHc 1JG um1t:J.!!:Il~iiltc J:: nrt, umff< 7 Y -1 Jv G 

F tc~~ tLG 7 ~ - -JJ 7-1lliil'l1iffl~f!Jffl L, ----c !mi111WtJrO)~tc£$ ~ ~ G:.m,~il:ti 

~~JET G 2: ~ ii~l: ~ G 0) 1:, htHlJ~-JJt:m:~1: ~ G ~ ~ ;t ----c 1t "G uID1tJ:. O)if:ti C 

~-{✓ I--) ~ IE-InflC~'.iET G 2: ~ ;1Jt1: ~ Go ~ t:::., MfJfl{;ff*tc£-5 ~' liHlJ~O) 

~CR]~ Ix~ L, td~-tl] ~ !mi ft:J.!!:Il ~ *!Jl T G 2: ~ -JJt1: ~ Go T ~ ;i::d:j, :im'm', ~~ 

~~J:, ~ 't> ~{,,O)~ G~'!Ff;ftc 7 ~ --JJ 7- ~'Eth-it G 0)1:, 7 ~ --JJ 7- ~~fl) t:::. 

11Liiltct¥tET Gf~fftc:_m,7;.~iif Pt:::.umff~f&~*1rT G 2: ~ tc J:: !-J, :.m,~it:ti 

~£$~ L, t:::.IE~~!miff~1&~*1TT G 2: ~ -JJt1: ~ Go 

(0057) 

E. -t O)f@.O)*fft!If§U : 
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J:.ic*tn[{§tl '""<:fi, Bfl&~~tct-J- L, -C 7 ;it- 7J A 'lli.ii11li'fffl ~f!Jffl L, f-: [®jf~~tc 

-:> p -c lmBfl L, t.= nt' -:: O)ft!!JC B ' ftl ;t f-J, 1/ -'7 - :1 .t-A~~ tc ,11 L, -c 7 ;it - jJ A 

11Liil11i'fffl~f1Jffl L, -ct> ~i., 'o n·n·6~i:i"tcfi, ::lJ r) A:5t;ftJ 0)*$ ~f!Jffl L, -c, 7 

;it - jJ A 11L iii, T /J: b ~ , :m,~ ~ti tc db 6 l® 110) 1/ -v - :1 .t- A ~ 5§i ~, ft!!. ~ti re 

db 6 l®1f O) 1/ -v - :t -t-A ~ !g§~ 6-:: ~ re J: ~ -c, ~~ ~~~ tc i-rn•--t-:: ~ nt""<: ~ 

60 t~rc, htHf~~- F~ L,-C7.K'- r- v- I--~- P'nt~:JR~;h-CP6B~tci:f5C:fJIJ:!ll1 

Il""<:db6o L, t.=nt~ -C, m~~- F ~ L,-C7.K'- r- v- I--~- Fnt~:JR~ ;h-CP6 

~'El ,c ii, t~ 51U /J: ~:JR!ll1II ~ 1-¥ 7 -:: ~ /J: < [miff~~ ,c ~ L, -c 1/ -v - :1 .t-A~~~ 

*1rT 6 J: 7 re L, -c i> J: i., 'o IJ::B, 7.K'- r- v- I--~- P'O)~:JRO)i:fmO)'li'fffiii, 

l®1f!ll1IItUW11i'ffflC I ~Mi'JrT Q 2: ~ tc J: ~ -C1~6 2: ~ nt'""<: ~ Q 0 

(0058] 

~ t::., J:.ic*tn[1YIJ ""<: ri, l®1*!ll1II~iil ~ L, -c, /'\ - YT Jv ::r ✓ l::' :i - /;I 3 o ~ 

ffl v • t::.~i:i-tc-:> v •-ClmBfl L, t::. nt, l®1f!ll1II~iil ~ L, -C, jJ 7 - 7° 9 ✓ /;I 4 0 ~ ffl 

i.,. -c t> ~ i.,. 0 71 7 - :t 9 ✓ /;I 4 o nt /'\ - Y T Jv ::r ✓ l::' :i - /;I 3 o ~ &.,~ ~ L, /J: i.,. 

, v •P\-9)6, A /;I ✓ FYn- ✓2:fi!0):7° 9 ✓ /;I O)~i:i-rcii, 7J 7- 7° 9 ✓ /;/ 4 0 t:!. 

~t'""<:' l®1f!ll1II, EPmiU!ll1II ~*1TT Q 2: ~ ,c /J: Q O L, t.= nt~ -c' J:.iclmBJ=] L, t::.:;; 

!ll1II ~, 7J 7 -7° 9 ✓ /;/ 4 o 0)11,UW@Jlllt4 3 re J: ~ -C*1rT 6 J: 7 re L, -c i> ~i., • 

(0059] 

J:.ic*tn[{§tl '"(: f i, Bfl&fmiE ~ *fTT Q ~tc' r- - ✓ jJ - :l ~ ffl pt::. nt_ iX 0) J: 

7 tC)V')' !7 y '>' :1-r-:lJv~1'f,oxl,,-C i>~v•o Bfl&fmiE1l y ~ 

y =sqrt (Yref/Y' ave) • • • 5.:\8 

n· t::><K~- fmiE1~0)W'f&1l Y' ' ~ 

Y'' = 2 5 5 X (YI 2 5 5) r • • • 5-:\ 9 

n· '::><K~-C:rc[001fl0):;;t'i&1l Y tcx1T 6ffUiE1~0)W'f&fl y' ' rcx1T 6Jv '>' !7 7 '>' 

:1-r- :f;v~1'f,G>t L,, {'f,ox L, t::.Jv '>' !7 y '>' :1-r- :l;vtc£-5P-C l®1f0):;;[00*'c 

-:>P-CWi&fmiE~*iTT Go -:: 0) ~ ~, l®1f!ll1IItUW11i'ffflC I tc£-5P-C, £$ 

1l Y re f 0) v ~ JviJt3Jii1@r~~ ~ ;hf~ 6 2: ~ fig 7 ~ '""<: i> IJ: Po 

(0060] 
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J,JJ:., ~t;t[1§1Hc£-:5~*~BJHc1J01®11!»1IItHlt:8J::V'[®~771 Jv1::./Vt~til 

~~Bf.IL, ---C ~ t:::.nt, J:.ic. L, t:::.~BijO)~jjt[O)~f~!U±, *~BijO)l_l,M~;@~tc-t 0 te 

l'i)O)l:JO)c:db lJ, *~Bij~~N!l:90 l:JO)c:fJ:7J:t,\o *~BJH±, ,t-O)Jf{§'il!.V'tct~ 

itiw<KO)iTI!m ~~9 0 2: ~ /J: <, ~~, c~R ~ ;h1~0 ~ ~tc, *~Bf.I tc fJ:-=f O) 

~iiffi!lo/Jnt13"~ ;h0-:: ~ f± tJ t> 6 Iv c: db 0 o 

(0061] 

J:.ic.~t;t[ftl -z: fJ:, 7 :,J- - -JJ A i.ll.til1fi'fffl ~ ffl t, \ ---c Bf.lJ.i\ 1/ -\7 - 7 * A O)tflii.E ~ 1T 

'J ~'Ei'tC--::::> P---C~Bij L, ten\ 2: O)t@.O)[®fft~1
~, ftl;tf-;f, -JJ 7 - f'\ 7 ✓ A, 1/-\7 

P' - ~4 ✓ r-, /'\4 71 r- ~4 ✓ r- O)tflii.E, Wi'Il~~1T 'J ~fcf!Jffl L- ---C tJ RPo n\ 

n\ ◊ ~'El tc l:J , 7 :,J- - -JJ A i.ll. til1fi'fffl ~ ffl v \ ◊ 2: ~ t C J:: -:::> ---C [®110) £,~m:1:i ~ ~ ◊ 

-:: ~ nt-z: ~, :m,~m:1:i~ q:i{,\ ~ L- t-:[®~O)[®JfWi'U~~~1r-t 0-:: ~ nt-z: ~ 00 

(0062] 

~ tc, 1®11!»1IltU1flJifi'fffl c I r c J:: -:::> ---c ffi'iE ~ ;ti 0 /\ 7 j( - !7 f J:, db < ~ -r: tJ 1,IJ 

~ tc ~ ~---r, t@.O) /\ 7 j< - !7 tJ il!ilrffl P t?:> ;ti1~ 0 -:: ~ f ± P -5 ~ c: tJ iJ: Po 

(0063] 

J:.ic.~t;t[ftl c: r±, ~11~1!1 ~ L- ---c 7 -1 $P !7 Jv A+ Jv-JJ j( 7 2 o ~ ffl t- \ ---c ~Bf.I L­

tent, 2:0)t@.tCl:JAq=:--\7-f-, 7-1 $7,!7 Jvl:::"7:;;t-JJ j( 7~ntfflPt::>;h~0 0 9/J:,b 

t>' *~t;t[ftl tc 1l0 J:.ic.1®117 7 4 Jv G F fJ:, 7 -1 1/ !7 Jv A+ Jv-JJ j( 7 ( D s C 

) O)t@.tc, 7-1 $7,;7Jvl:::"7:;;t-JJj<7 (DVC), Aq::--\7-j-~O)A.JJ~til (1®117 

71 Jv1::./Vt~til) tc J::-:::> ---c 1::./Vt~ ;tt,~0 o 7 -1 $P !7 Jv l:::"7:;;t-JJ j( 7 rc---c 1::./Vt~ ;ti 

0 ~1:i'rc i±, 1§1J;t f-J, ltl1:.!®1fz7- !7 ~ tl::l::1JtUftl11fi'fffl ~ ~~*Pf-t 01®117 Y 1 Jv 

, db0 Pf±, MP E G~5.:\~0)j1J[®117-!7 ~ tl::l::1JtUftl11fi'fffl~ ~13"<D>i1Jl®117 7 

4 Jvnt1::_)Vt~ ;h,00 2: O)j1J[®~7 7 4 Jvntfflp 1::>;h,0~1:i'{CfJ:, j1J[®O):@-§-B~ te 

f±~-§-50) 7 v-1" rcx-1L- ---c tl::l::1JtUftl11fi'fffltcm ~ te tl::l::1JtUft1Jnt~1r~ ;tt,00 

(0064] 

J:.ic.~t;t[ftlc:f±[®~ ~ 2 5 6 X 2 5 6 nm! L, ten\ J:: lJ 1f.Hln\ < nm! L, ---CB R < 
, J:: lJ m < nm! L- ---c tJ RP o j," iJ: < ~ tJ 2 --::::> O)m:1:int:t-'frot ~ ;ti 0 J:: -5 tc 1®11 ~ n 
WIJ9;hf'!, :m,~m:1:i ~ ttf!.m:1:i ~ nt1::_}Vt ~ ;r1,Q O J:: lJ *ffin\ < nml-t Q 2: ~ tc J::-:::> ---c 

1®11Wi'U~O)fwiiJ±ftiJJ:. L,, J:: lJ m < nml-t 0 2: ~ tc J::-:::> ---Cl®11Wi'U~tc~-t 0!»1II 
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~rm ~~ffiT Q 2: ~ ;/J'i'""f ~ Q O L, tc iJL:> --c' [®ffl~~O);t,5*f~ b tiG l®f1Hc~)j< 

~ tiGfftcTiG t--C[®,ffl0):5t~~~ik:5ETtitJ:~v \0 

(0065] 

J:.~c*t,i[ftl '""f ti, l®ffl 7 Y -1 Jv a F 0) J:! fts:f§IJ ~ L, --c Ex i f M~ 0) 7 Y -1 Jv ~ ttl tc 

~-:::> --CID'lBf.l L, tciJ\ *:#.Bf.I tc1lGmft~rnUc;si., \--C ffl v \ b tii~G [®,ffl7 y -1 JvO) 

M~ti2: titc~Nb ti/J:i., \0 TIJ:h't, l±l::h~rnnc J:-:::> --c :±l1J~ tiG «~l®ffl-r­

!I ~, [®ffl!mfi~(iltC:Blt Q [®ffl-r- !I O)[mjffl!mfi*14~ffi5ET Q [®ffl!m:EltUW 

'filiffiC I ~ ~13'D' 2: ~ iJ'i'""f ~ G 7 y -1 Jv'""fdbtifJ:~Po 2: 0) J: 7 /J: 7 y -1 Jv'""f db 

tirJ:, m1t~iiltc:sP--cl®ffl-r- !I~ l®ft!mittuw,filimc 1 ~ ~13'D-l®ffl7 y -1 

Jv ~ ~ro<:T Q 2: ~ iJ'i'""f ~ Q iJ" b '""f db Q o 

(0066] 

IJ::B, l®ffl-r-!J ~ l±l:1J~iiltUW1filifflC I ~ 7J'i13'~tiGl®ffl7 y -1 JvG F tcti 

, l®ffl!m:EltUW1filifflC I ~ ~ !fflW#lt Q lfflWf>flt-r- !I ~~$<:L,, l®ffl-r-!I ~ 

l®ffl!m:EitUW1filifflC I ~ ~ -rti)fti1!:l:!v L, tc 7 y -1 JvtC~ffi L,, [®{fl!mfiO)~tc 

!fflW#lt-r- !I ~$Yij L, --C[®ffl-r- !I~ l®ffl!m:EltUW1filifflC I ~ ~ !fflW#ltiiJtil~ 

/J: 7 Y -1 Jv ti 13'~ ti Q o iJ'-iJ" G ~-3' tc ti, [® ft -r - !I ~ l®ffl!m:EltUW1filiffl C I ~ 

iJ'i5JU7Y-1 Jvtc~ffi~ti--CPGtiO)O), l®ffl!m:EltUW1filifflC I ~ftJfflTGl®ffl!m 

fiO)H~ir,~'""f ti, l®ffl-r- !I :s J: ~l®ffl!m:EltUW1filifflC I ~ iJ'i~f:f~iiJ :5t0) lfflfltc 

db !:J, *ffEfltc[o]~O) 7 Y -1 Jvtc~ffi ~ ti --c PG~-3' ~ [o]~Jtc~Fi~T Q iJ" b '""f db 

Go T/J:;b'fs, j,"/J: < ~ ti [®{fl!mfJ.O)H~,~tC;BP'"C [®ffl7-!J ~ [®ffl!mfJ.tUW 

'filiffiC I ~ iJ'i!fflW#lt b ti --C ffl Pb ti Q t.ltflfi, **t,i[f§tl tc :Bit Q l®ffl 7 Y -1 Jv 

GFtC13'~tiGo ~ btC, CD-ROM, CD-R, DVD-ROM, DVD­

R AM~O)yt-r'--f ::;i.. !7 ;J. T--f YtC~ffi ~ ti--CPGJ1J[®ffl7 y -1 Jvti13'~ ti Go 

( CR100 0) 00 !Ji /J: IDl Bf.I] 

(CR] 1 ] 

**t,i[f§IJ tc 1lG l®ffl!mfi~iil:B J: ~mft~iil ~13'D-l®ffl!mfi 1/ ::;i.. 5- .b. 0)~1,U ~ 

7F T ID'2. Bf.I CR1 '""f db Q o 

(CR] 2] 

**t,i[f§!Hcm:-5 -r--f :J!J Jv:;7..-=f-JvjJ ;J. 7 2 o O)ffi~t'lrot~~~Ef}tc:JFT'/-n ''/ 
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7 CKl-c: db 0 o 

(CR] 3 ] 

Ex i f 7 y -1 Jv 7 ::;t - '? o/ 1' tc vE 7 ~ ***~He --C 1-:.rot ~ ti 0 um1l 7 y -1 Jv 0) F9 

1i~lfrot0)~1§U ~fflt~in fC~9~BJ=j[R]-C: db Q 0 

(CR] 4] 

**tft!iftJ tc iJE 7 /'\- Y --r Jv ::r :1/ t:: ::i - !I 3 o O):,ffii~;ffrot ~ ~5:\lfJ tc~9 --f o '>' 

7 CKl-c: db 0 o 

(CR] 5] 

**tft!iitJtcifE 7 -JJ 7 - 7 lJ :1/ !I 4 o O):,ffii~;ffrot~~:i:\lfJtc~9:lo '>' :7 CKI-C: db 

0o 

(CR] 6] 

**tft!i{§IJ tc vE 7 -r -1 $5 !I Jv 7-. + Jv jJ ~ 7 2 0 tc --C *iT ~ ti 0 umfl 7 y -1 Jv.1.:./Vt 

!1}1Il0)!1}1IlJv-+ :1/~~970-+-\7 - 1'-C:db00 

(CR] 7] 

**tft!iftJ tc iJE 7 /'\ - Y --r Jv ::r :1/ t:: ::i - !I 3 o tc J: '? --c *iT ~ ti 0 uID1l!ll1IlfbUW 

0)!1}1IlJv-+ :1/ ~~9 7 o -+ -\7 - 1' -c: db 0 o 

(CR] 8] 

CR] 7 fC:B~t 0uIDfl!ll1IltUW111fffltc£-:5 < um1l!ll1Iltc~l, --C*iT~ ti0!111IlJv­

+ :1/~~970-+-\7- 1'-C:db00 

(CR] 9] 

CR] 8 fC:B~t Q 7 ::;t- jJ 7-.1JLiil111fffl~ ffl V '\f:::. umfffr'H~!ll1Iltc~ l, --C*iT~ ti0 !111 

ff~-+ ✓ ~~97o-+-\7-1'-C:db00 

(CR] 1 0] 

:mJ~ffl:1:i,~,H~n~ t?> O)~ffl:tiO) ${.,~~~ -C:O)fi!elil ~ ~ ~ffl:tjO)flJffl • :;pf!Jffl 0) 

¥'JJEtcfflt-- '\ t?> ti0 l, ~ v '\fl~ 0) ~1lk~~9~BJ=lCKI-C:db 0 o 

(CR] 1 1 ] 

:mJ~ffl:ti~~n~ t?> O)~ffl:tiO) $ 1C.,~~~ -C:O)fi!elil ~ :m,1;.tt~tw ~ 0)~1lk~~9 

~BJ=l[R]-C: db 0 o 

(ff~O)~BJ=j] 
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1 o • • • [mHt!Jl!:II 1/ 7-- -r];,, 

2 o • • • 7 ,,r -V !7 Jv 7-- + Jv 11 :J- 5' 

2 1 .. •:n:$1§nr 

2 2 • • • l®11lX1~1§nr 

2 3 ••• [®~!Jl!:II§nr 

2 4 ···tUffll§nr 

2 5 ... ~:JR· ~XE'.~!7 ✓ 

3 0 ··•/'\-YT Jv::::r ✓ l:: .::z. -?7 

3 1 ···$:7F~im'. 

3 2 • • • A::1J~im'. 

3 3 ···11- F7--o ,y t-

3 4 ···A :t ::1Jli#u-=f 

300···CPU 

3 0 I ···RAM 

4 0···7J7-71) ✓ '7 

4 1 ••• ITTfriiUff~ 

4 2 ···7-- o -y f--

4 3 ···tUW~im'. 

430···CPU 

4 3 I ···ROM 

4 3 2 • • • 7 ✓ ,!7'' J;,, 7 7 t 7-- ;I- ::C I) 

1 1 1 ···JP E G[®{i7--7~*Rt1Ui 

1 1 2 • • ·tt~'~ffi~*RiJJi 

1 1 3 ···tUW1~ffl~*RtJf:ti 
G F ••• l®~ 7 7 -1 Jv (Ex if 7 7 -1 Jv) 

CV ···*~-7-'/,Jv 

MC··· :J- ::c I) 11- F 
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[[m 2] 

20 
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~& TRA~.p: JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

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

original precisely. 

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

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

CLAIMS 

[Claim(s)] 

[Claim 1]A digital camera comprising: 

A photographing device which performs photographing operation which focused to 

a prescribed spot in a photography screen at the time of photography, and obtains 

a taken image. 

An image recording means which records image data which specifies said taken 

image, and focusing position data which specified a focusing position on said taken 

image. 

[Claim 2]A digital camera further provided with a reproduced image displaying 

means which is the digital camera according to claim 1, and carries out the repeat 

display of the taken image based on said image data, and a focusing position 

displaying means which displays a focusing position on said reproduced taken 

image based on said focusing position data. 

[Claim 3]A digital camera which displays said focusing position on said taken image 
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which is the digital camera according to claim 2, and reproduced said focusing 

position displaying means by an index part. 

[Claim 4]A digital camera which displays said focusing position on said taken image 

which is the digital camera according to claim 2,· and reproduced said focusing 

position displaying means by a different display style from other fields. 

[Claim S]lt is a digital camera given in any 1 paragraph among Claim 1 thru/or 

Claim 4, A digital camera which is further provided with a focusing position display 

selecting means which shows whether said focusing position is displayed, and 

determines existence of a display of said focusing position on said taken image 

which reproduced said focusing position displaying means based on an instruction • 

content of said focusing position display selecting means. 

[Claim 6]A reproduced image display comprising: 

A data read means which can read focusing position data which specified a 

focusing position on image data which specifies a taken image, and said taken 

image. 

A focusing position displaying means which displays a focusing position on said 

taken image reproduced based on said focusing position data read by reproduced 

image displaying means which carries out the repeat display of the taken image 

based on said image data read by said data read means, and said data read 

means. 

2/27 

Page 148 of 221



Japanese Publication number: 2001·128044 A 

[Claim 7JA reproduced image display which displays said focusing position on said 

taken image which is the reproduced image display according to claim 6, and 

reproduced said focusing position displaying means by an index part. 

[Claim 8]A reproduced image display which displays said focusing position on said 

taken image which is the reproduced image display according to claim 6, and 

reproduced said focusing position displaying means by a different display style 

from other fields. 

[Claim 9JA filing method of image data which makes a set image data which 

specifies a taken image, and focusing position data which specifies a focusing 

position on this taken image, and files it. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

(0001] 

[Field of the lnvention]This invention relates to the digital camera which photos Still 

Picture Sub-Division or an animation. 

[0002] 

[Description of the Prior ArtJln the conventional digital still camera (it is only 

hereafter written as a "digital camera".). Alignment is carried out so that the desired 
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part of a photographic subject may be settled. within the limit which shows focusing 

area by the finder or monitor, when doubling a focus at the time of photography, 

After making the shutter release into the half pressed state and determining 

composition, a photograph was taken by having· changed the shutter release into 

the full-press state, and the photoed image data was recorded on the internal 

storage parts store. 

[0003] 

[Problem{s) to be Solved by the lnvention]However, the image data photoed and 

recorded with the conventional digital camera was not able to show the focusing 

position which is a focusing area position at the time of the photography on the 

picture reproduced after photography. 

[0004]Therefore, after photography had the problem that observed the taken image 

itself which the user reproduced and a focusing position was guessed and that the 

way which should check a focusing position has only a very uncertain method, and 

it cannot be correctly checked after photoing the focusing position at the time of 

photography. The photography person is taking a photograph with various 

intentions at the time of photography, in photography which does not make a 

focusing position middle of the screen, becomes behind and will not understand the 

intention at the time of photography. Especially the thing for which a focusing 

position is observed from the reproduced taken image which is displayed by the 

comparatively small monitor with which the digital camera was equipped was 
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almost impossible. 

[000S]lt was made in order that this invention might solve the above-mentioned 

problem, and it aims at obtaining the digital camera which can check a focusing 

position correctly from the taken image reproduced after photography. 

[0006] 

[Means for Solving the Problem]The digital camera according to claim 1 concerning 

this invention, It has an image recording means which records a photographing 

device which performs photographing operation which focused to a prescribed spot 

in a photography screen at the time of photography, and obtains a taken image, 

image data which specifies said taken image, and focusing position data which 

specified a focusing position on said taken image. 

• [0007]An invention of Claim 2 is the digital camera according to claim 1, and is 

further provided with a reproduced image displaying means which carries out the 

repeat display of the taken image based on said image data, and a focusing 

position displaying means which displays a focusing position on said reproduced 

taken image based on said focusing position data. 

[0008]An invention of Claim 3 is the digital camera according to claim 2, and said 

focusing position displaying means displays said focusing position on said 

reproduced taken image by an index part. 

[0009]An invention of Claim 4 is the digital camera according to claim 2, and said 

focusing position displaying means displays said focusing position on said 
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reproduced taken image by a different display style from other fields. 

[001 0)An invention of Claim 5 is a digital camera given in any 1 paragraph among 

Claim 1 thru/or Claim 4, Having further a focusing position display selecting means 

which shows whether said focusing position is displayed, said focusing position 

displaying means determines existence of a display of said focusing position on 

said reproduced taken image based on an instruction content of said focusing 

position display selecting means. 

[0011]An invention of Claim 6 is provided with the following. 

A data read means which can read focusing position data which specified a 

focusing position on image data which specifies a taken image, and said taken 

image. 

A reproduced image displaying means which carries out the repeat display of the 

taken image based on said image data read by said data read means. 

A focusing position displaying means which displays a focusing position on said 

taken image reproduced based on said focusing position data read by said data 

read means. 

[0012]An invention of Claim 7 is the reproduced image display according to claim 6, 

and said focusing position displaying means displays said focusing position on said 

reproduced taken image by an index part. 

[0013]An invention of Claim 8 is the reproduced image display according to claim 6, 
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and said focusing position displaying means displays said focusing position on said 

reproduced taken image by a different display style from other fields. 

[0014]A filing method of the image data according to claim 9 concerning this 

invention makes a set image data which specifies a taken image, and focusing 

position data which specifies a focusing position on this taken image, and files it. 

[0015] 

[Embodiment of the lnvention]<lmportant section composition of digital camera> 

drawing 1 - drawing 3 are the perspective views showing the important section 

composition of the digital camera concerning an embodiment of the invention, it is a 

perspective view from the transverse-plane side in the state where drawing 1 

accommodated the perspective view from the transverse-plane side, and drawing 2 

• accommodated the photographing light faculty in the camera body, and drawing 3 

is a perspective view from the back side. Hereafter, the important section 

composition of a digital camera is explained with reference to these figures. 

[0016]The digital camera has structure divided roughly into the approximately 

cylindrical photographing light faculty 3 and the camera body 1 of approximately 

rectangular parallelepiped shape, as shown in drawing 1. The photographing light 

faculty 3 is provided with the following. 

Taking lens 31. 

The lens barrel 30 holding the taking lens 31 . 

This lens barrel 30 is constituted so that it may appear frequently from the camera 
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body 1, and at the time of collapsing, as shown in drawing 2, the lens barrier 909 

closes it and it covers the taking lens 31 . 

[001 ?]As shown in drawing 1 and drawing 2, the AF unit part 5 for the finder 

window 4 and automatic-focusing detection (it is only hereafter written as "AF") and 

the flash plate 6 are formed in the front surface upper part of the camera body 1. 

[0018]As the camera body 1 is shown in drawing 1 - drawing 3, it switches [ release 

button 7, mode changeover switch 8, and self photographing-settings ] to the upper 

surface 9, and the display for indication 17 is allocated. 

[0O19]The release button 7 is an operating member from which the switch S2 

serves as one (release) by one (photography preparation) and full press by half 

press in the switch S1. The mode changeover switch 8 switches each mode of 

"OFF", "record", and "reproduction." Whenever the self photographing-settings 

switch 9 pushes this switch, it usually changes photography and self timer 

photographing. The display for indication 17 comprises LCD etc., for example, and 

displays the contents of other top number and setting-out mode at the time of shot 

data, self-timer-photographing setting out, and photography. 

[0020]As the camera body 1 is shown in drawing 3, the memory card loading slot 

18 is established in the side of one of these. The memory card loading slot 18 is a 

loading slot formed in slit shape, and is for inserting the external recording medium 

20 (henceforth a "memory card") into the camera body 1. 

[0021 ]As shown in drawing 3, the camera body 1 at the back The buttons 12 and 
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13 for focusing area selection, The focusing position display button 16, LCD905 for 

image display, the finder window 906, and the focus indicator lamp 907 are formed 

at the zoom buttons (button combination for focusing area selection) 14 and 15, 

and the time of reproduction. 

[0022]LCD905 for image display can display the real time image of a photographic 

subject electronically at the time of photography, or can carry out the repeat display 

of the picture of a photographic subject electronically after photography. The 

focusing position display button 16 can carry out the repeat display of LCD905 for 

image display to that of an ON state possible [ visual recognition ] for the focusing 

position with the picture of a photographic subject based on the image data with 

focusing position data recorded on the Records Department 111 at the time at the 

time of reproduction. The finder window 906 is a window for observing a 

photographic subject at the time of photography. 

[0023]At the time of photography, at the time of half press (one [ the switch S1 

mentioned later ]) of the button 7, when photographing preparation operation is 

completed, the light is switched on, and the focus indicator lamp 907 blinks at the 

time of the case where a photographic subject cannot take a photograph by 

point-blank range, or flash plate charge, and a photography person is told about it. 

[0024 ]About the zoom buttons 14 and 15, if the zoom button 14 is pushed, if the 

taking lens 30 pushes the zoom button 15 at a wide side, it will drive to the taking 

lens's 30 call side. The zoom buttons 14 and 15 function also as an access button 
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. which calls the image data recorded on the Records Department 111 or the 

memory card 20 at the time of reproduction, Whenever it pushes the zoom button 

14 and a recorded image pushes passing <a thing> on (UP) and the zoom button 

15, backward feed (DOWN) is carried out. 

[0025]The zoom buttons 14 and 15 function also as a button for focusing area 

selection with the buttons 12 and 13 for focusing area selection. That is, the 

left/right translation of a focusing position of the upper/ lower movement of a 

focusing position become possible by pushing the zoom buttons 14/15 by pushing 

the buttons 12/13 for focusing area selection at the time of the focusing area 

selection mentioned later, pushing the focusing position display button 16 at the 

time of reproduction. Therefore, desired focusing area can be chosen among two 

or more focusing area which operated these buttons 12-15 at the time of focusing 

area selection, for example, has been arranged at array form. The position of 

focusing area can be checked by LCD905 for image display. When setting a finder 

to EVF (electronic view finder) instead of an optical finder, checking from the finder 

window 906 is also possible. 

[0026]Drawing 4 is a perspective view showing other examples of the component 

by the side of the back of this embodiment. At the time of the composition of an 

upper face part, and reproduction of a back part, since the function of the focusing 

position display button 16, LCD905 for image display, and the finder window 906 is 

the same as drawing 3, explanation is omitted. 
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[0027]Since vertical and horizontal selection is possible for the cross button 19 for 

focusing area selection, it can operate these cross buttons 19 for focusing area 

selection at the time of focusing area selection, and can choose desired focusing 

area. Focusing area is locked when the focusing area determination button 909 is 

made into an ON state after selection of desired focusing area. 

[0028]The magnifying-power change button 908 functions as display enlarging 

buttons of LCD905 for image display, and whenever it pushes this 

magnifying-power change button 908, a field with the focusing area selected in the 

order (a call side or a wide side) set up beforehand is expanded electronically, and 

it displays it. Thereby, the details of the selected field can be checked. 

[0029J<Functional constitution> drawing 5 is a block diagram showing the 

• functional composition of a digital camera. As shown in the figure, this digital 

camera is provided with the system controller (henceforth CPU) 100 which controls 

operation of the whole camera. This CPU 100 performs various functions by 

performing predetermined software. 

[0030]The object image by which image formation is carried out through the 

above-mentioned taking lens 31 is incorporated into the solid state image pickup 

device (henceforth CCD) 101, and the output image signal of this CCD101 is 

processed in the signal processing part 102. Drive controlling of the taking lens 31 

is carried out by the lens .actuator 103 so that it may be in a focusing state in the 

focusing area selected based on the ranging result. The distance measurement 
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section 104 finds the distance to a photographic subject, for example using a phase 

difference detection method etc., and the drive quantity of the taking lens 31 by the 

lens actuator 103 is computed from this distance measurement data. 

[0031JThe lens actuator 103 also performs frequent appearance of the lens barrel 

30 holding the taking lens 31, and the drive of opening and closing of the lens 

barrier 909. The photometry part 105 measures the luminosity of a photographic 

subject, and CPU100 outputs light measurement data. The exposure controller 106 

performs exposure control of a camera in response to the data of the exposure time 

(shutter speed) Tv from CPU100, and the diaphragm value Av obtained based on 

ranging and a photometry result. The indicator 107 performs display control of 

LCD905 the display for indication 17 and for image display. 

[0032]The flash part 108 is pressure-up controlled for the charge from CPU100, is 

controlled by an emission control signal, and emits light in the above-mentioned 

flash plate 6. 

[0033]The power supply 109 is predetermined high tension, and supplies electric 

power to other each [ CPU100 and] circuit part on the voltage of a predetermined 

level CCD101. 

[0034]The Records Department 111 is a data recording part provided fixed in the 

camera. The photographed image data in which pred_etermined Image Processing 

Division was carried out in the signal processing part 102 is recorded on the 

Records Department 111 at the time of photography. 
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[0035]The memory card 20 is a recording medium which can detach and attach 

freely to the camera body 1, for example, comprises SRAM etc., and can record the 

image data of two or more sheets under control of the Records Department 111. In 

moving off-line the image data recorded on the Records Department 111 to a 

personal computer (it is hereafter written as a "personal computer") etc., The image 

data recorded on the Records Department 111 will once be transmitted to the 

memory card 20, and the image data recorded on the memory card 20 will be read 

by the personal computer side. 

[0036]1f a digital camera and a personal computer are connected by a cable etc. 

and it is made an on-line state, the image data recorded on the Records 

Department 111 can also be directly read by the personal computer side. 

[0037]Next, the function of switches SOFF-SAFP is explained in order below. 

[0038]SOFF:, when the mode changeover switch 8 is in the position of "OFF", and 

make a camera into non-actuation. 

[0039]SREC:, when the mode changeover switch 8 is in the position of "record", 

and photography of a camera is enabled. 

[0040]SREP:, when the mode changeover switch 8 is in a "reproductive" position, 

and reproduction of the recorded image in LCD is enabled. 

[0041 ]S1: At the time of photography, and direct photography preparation. [ the 

one-step aggressiveness of the release start button 7 (half press)] 

[0042]S2: At the time of photography, and direct exposure. [ the two-step 

13/27 

Page 159 of 221



Japanese Publication number: 2001·128044 A 

aggressiveness of the release start button 7 (full press)] 

[0043]SUP:, whenever the button 12 for focusing area selection is pushed at the 

time of focusing area selection, and choose one above focusing area from the 

present selection focusing area. 

[0044]SDOWN:, whenever the button 13 for focusing area selection is pushed at 

the time of focusing area selection, and choose one down focusing area from the 

present selection focusing area. 

[0045]SCARD: One when the memory card 20 is inserted. 

[0046]SSELF: The one by usually changing photography and self timer 

photographing whenever it pushes the self photographing-settings switch 9. 

[0047]SRIGHT:, whenever the zoom button 15 (or rightward directions part by the 

cross button 19 for focusing area selection) is pushed at the time of photographing 

magnification determination, and change photographing magnification into the call 

side. Whenever the zoom button 15 is pushed at the time of focusing area selection, 

and the focusing area of the one right is chosen from the present selection focusing 

area. Whenever the zoom button 15 is pushed at the time of reproduction, and 

passing <a thing> on reproduction of a recorded image is performed. 

[0048]SLEFT:, whenever the zoom button 14 (or leftward directions part by the 

cross button 19 for focusing area selection) is pushed at the time of photographing 

magnification determination, and change photographing magnification into a wide 

side. Whenever the zoom button 14 is pushed at the time of focusing area selection, 
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and the focusing area of the one left is chosen from the present focusing area. 

Whenever the zoom button 14 is pushed at the time of reproduction, and 

backward-feed reproduction of a recorded image is performed. 

[0049]SAFP: One when it is in the state where the focusing position display button 

16 is pushed at the time of reproduction. 

[0050]<Photographing sequence> drawing 6 is a flow chart which shows the 

photographing sequence by the digital camera of this embodiment. 

[0051 ]With reference to the figure, selection operation of focusing area is 

performed at Step S11. For example, as shown in drawing 7, when two or more 

focusing area 28 is beforehand formed on the array on LCD905 for image display, 

or the display screen 27 of the finder window 906, In the composition of drawing 3, 

the buttons 12-15 for focusing area selection are operated, in the composition of 

drawing 4, the cross button 19 for focusing area selection is operated, and it 

chooses the desired focusing area 28. At this time, when the focusing area 

determination button 909 is equipped like the composition of drawing 4, the 

focusing area determination button 909 can be made into an ON state, and it can 

fix in the selected focusing area. When determining focusing area automatically 

under control of CPU100, processing of Step S1 becomes unnecessary. 

[0052]1t is made for focusing area to be located in the part of a request of the 

photographic subject observed from LCD905 for image display, or the finder 

window 906, If the release start button 7 is made into a half pressed state at Step 
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S12 and the switch S1 is made one, a photographic subject will focus in the 

focusing area selected at Step S13. 

[0053]Then, at Step S14, change the release start button 7 into a full-press state, 

make the switch S2 one, and at Step S15. The Records Department 111 is made to 

record the image data with focusing position data which made the set the focusing 

position data which specified the focusing position on the image data which 

specified the taken image of the photographic subject, and a taken image. A 

focusing position is a position which pinpoints the focusing area on the taken image 

concerned. 

[0054]Thus, since the digital camera of this embodiment records the image data 

with focusing position data which made focusing position data and image data the 

set, it can check the focusing position on the reproduced taken image correctly 

based on focusing position data at the time of reproduction of image data. 

[0055]Drawing 8 is an explanatory view showing the example of storing of the 

image data to the record section of the Records Department 111. As shown in the 

figure, the one-unit image data storage area 81 which can store the data about the 

image data of one unit in each two or more tops (the example of drawing 8 230 

tops) is assigned to the record section 80, The one-unit image data storage area 81 

is divided into the attached information field 41, the actual image data storing 

region 42, and the thumbnail-image-data storing region 43, respectively. 

[0056]The high resolution actual image data which specified the actual taken image 
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(actual image) in the actual image data storing region 42 is stored, and the 

thumbnail image data for index displays is stored in the thumbnail-image-data 

storing region 43. 

[0057]Various attached information called a tag is recorded on the attached 

information field 41. There are for example, the exposure time Tv, diaphragm value 

Av, a photographing date, etc. as a tag, and focusing position data OF is stored in 

the attached information field 41 with such attached information. The kind of tag is 

usually prescribed by the format of Exif etc. 

[0058]<Reproduction sequence> drawing 9 is a flow chart which shows the 

reproduction sequence of the image data with focusing position data photoed with 

the digital camera of this embodiment. 

• [0059]With reference to the figure, at Step S21, actual image data is read from the 

image data with focusing position data recorded on the Records Department 111 or 

the memory card 20, and a taken image is reproduced based on actual image data. 

[0060]And it judges whether the focusing position display button 16 is an ON state 

{ON) at the time of reproduction, or it is an OFF state {OFF) at Step S22, if it is an 

ON state, it will shift to Step S23, and if it is an OFF state, it will shift to Step S26. 

[0061 ]At Step S23 performed at the time of the ON state judging of Step S22, 

focusing position data is read from image data with focusing position data, based 

on focusing position data, predetermined data processing is performed at Step S24, 

and the focusing position display image corresponding to an actual image is 
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obtained. 

[0062]And at Step S25, the picture with a focusing position which is a picture which 

piled up the focusing position display image obtained at Step S24 on the taken 

image reproduced at Step S21 is displayed, and processing is ended. 

[0063]Drawing 10 - drawing 13 are the explanatory views showing the example of 

image display with a focusing position. The example of drawing 10 is an example 

for which it was made for the tone of the focusing area 22 to differ from other 

portions at the time of the photography which is a focusing position display image. 

For example, it is possible that only the focusing area 22 carries out the colored 

presentation of other fields by a black and white display at the time of photography, 

or only the focusing area 22 carries out the black and white display of other fields 

by a colored presentation conversely at the time of photography etc. thus, the thing 

done for the vision detection of the focusing area 22 at the time of the photography 

displayed by the display style it becomes clear differing from other fields -- the 

focusing position on the reproduced taken image can be recognized correctly. 

[0064]The example of drawing 11 is an example which pointed to the peripheral 

frame 24 of focusing area as a compositing position display image with the focusing 

area directions arrow 23 which is an index part at the time of photography. Vision 

detection of the position of the peripheral frame 24 can be carried out in an instant 

with the focusing area directions arrow 23, and the focusing position on the 

reproduced taken image can be recognized correctly. 
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[0065]The example of drawing 12 is an example which indicated the focusing area 

25 by blink as a compositing position display image at the time of photography, and 

when a display style carries out vision detection of the focusing area 25 at the time 

of photography of a flickering state, it can recognize the focusing position on the 

reproduced taken image correctly. 

[0066]The example of drawing 13 is indicating the colors, such as black and blue, 

by coloring by using fields other than focusing area 26 as a compositing position 

display image at the time of photography. thus, the thing done for the vision 

detection of the focusing area 26 at the time of photography of the display style it 

becomes clear differing from other fields -- the focusing position on the reproduced 

taken image can be recognized correctly. 

[0067]Step S26 which returns to drawing 9 and is performed at the time of the OFF 

state judging of Step S22 ends deed processing for the image ·display of only the 

taken image corresponding to the actual image reproduced at Step S21. 

[0068]Once carrying out the repeat display of the taken image corresponding to an 

actual image, it is also possible to display on the taken image which reproduced the 

focusing position display image in piles by making the focusing position display 

button 16 into an ON state at the time of reproduction. Drawing 14 is a flow chart 

which shows an after-reproduction focusing position display sequence. 

[0069]At Step S31, focusing position data is read from the image data with focusing 

position data corresponding to the picture under reproduction, based on focusing 
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position data, predetermined data processing is performed at Step S32, and the 

focusing position display image corresponding to an actual image is obtained. 

[0070]And at Step S33, it changes into the taken image by which the repeat display 

has already been carried out, a picture with a focusing position is displayed, and 

processing is ended. 

[0071]Following three can be considered as environment which can display the 

picture with a focusing position by the after-reproduction focusing position display 

sequence shown by the reproduction sequence shown by <image restoration 

environmental> drawing 9, or drawing 14. 

[0072](The 1) Environment by a digital camera simple substance. That is, based on 

the image data with focusing position data recorded on the Records Department 

111 of the digital camera, the above-mentioned reproduction sequence or the 

above-mentioned after-reproduction focusing position display sequence is 

performed under control of CPU100 of a digital camera, and image di~play with a 

focusing position is performed on LCD905 for image display. 

[0073](The 2) Environment where consist of a digital camera and an external 

display device, perform the above-mentioned reproduction sequence or the 

above-mentioned after-reproduction focusing position display sequence on a digital 

camera, and image display with a focusing position is performed on a display 

device. 

[0074]In the case of this environment, the digital camera is equipped with Interface 
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Division for external outputs, such as a video output terminal, By connecting 

between the video input terminal of a display device, and the video output terminals 

of a digital camera by connecting members, such as a video cable, image display 

with a focusing position is replaced with LCD905 for image display, and is 

performed on a display device. 

[0075](The 3) Environment where execution of the above-mentioned reproduction 

sequence or the above-mentioned after-reproduction focusing position display 

sequence and image display with a focusing position are performed on a personal 

computer including a personal computer at least. 

[0076]There is personal computer online connection environment which consists of 

a personal computer by which online connection was carried out to a digital camera 

• and the DEJITARUMERA concerned as one of the environment of 3. Drawing 15 is 

an explanatory view showing an example of personal computer online connection 

environment. 

[0077]As shown in the figure, it consists of the personal computer 35 provided with 

the digital camera 10, the personal computer body 36, and the display 37, Online 

connection of the image data output part 51 of the digital camera 10 and the image 

data input part (not shown) of the personal computer body 36 is carried out with the 

image-data-transfer cable 52. 

[0078]As a result, reading of the image data with focusing position data recorded 

on the Records Department 111 of the digital camera 10 becomes possible with the 
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personal computer body 36 via the image-data-transfer cable 52. 

[0079]And the above-mentioned reproduction sequence or the above-mentioned 

after-reproduction focusing position display sequence is performed under control of 

CPU of the personal computer body 36, and image display with a focusing position 

is perform~d on the display 37. 

[0080]In the case of personal computer online connection environment, the digital 

camera 10 needs to have the image data output functions to the exterior. 

[0081]As one of everything [the] but the environment of 3, the data of the 

recording medium of the memory card 20 grade of a digital camera has the 

personal computer simple substance environment which can be read. Drawing 16 

is an explanatory view showing an example of personal computer simple substance 

environment. 

[0082]As shown in the figure, the personal computer 39 is provided with the 

personal computer body 40 and the display 37 which have the memory card 

reading part 38 which the data recorded on the memory card 20 can read. Namely, 

reading of the memory card 20 to image data with focusing position data is possible 

for the personal computer body 40 by the memory card reading part 38. 

[0083]And the memory card 20 in which image data with focusing position data was 

recorded on the memory card reading part 38 of the personal computer body 40 is 

inserted so that reading is possible, The above-mentioned reproduction sequence 

or the above-mentioned after-reproduction focusing position display sequence is 
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performed under control of CPU of the personal computer body 40, and image 

display with a focusing position is performed on the display 37. 

[0084]1n the example of drawing 15 and drawing 16, the function which is 

equivalent to the focusing position display button 16 at the time of reproduction will 

be given to the personal computer body side. 

[0085]<Others> Although the digital still camera which treats Still Picture 

Sub-Division as a digital camera was mentioned in addition as the example by this 

embodiment, of course, it is applicable also to the digital camera which treats an 

animation by the same principle. 

[0086] 

[Effect of the lnvention]As explained above, the image recording means of the 

• digital camera according to claim 1 in this invention, Since the focusing position 

data which specified the focusing position on a taken image is recorded, a focusing 

position can be displayed on the reproduced taken image by recognizing the 

contents based on the image data and focusing position data which were recorded 

on the image recording means, and using the picture reproducer in which image 

restoration is possible. By this, the photographing intention at the time of 

photography will become clear. 

[0087]The digital camera according to claim 2 can display a focusing position on 

the taken image reproduced in person by the reproduced image displaying means 

and a focusing position displaying means. 
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[0088]The digital camera of Claim 3 makes easy visual recognition of the focusing 

position on the taken image reproduced by the index part which shows a focusing 

position. 

[0089]The digital camera according to claim 4 makes easy visual recognition of the 

focusing position on the reproduced taken image in order to display a focusing 

position by a different display style from other fields. 

[0090]Since the focusing position displaying means of the digital camera according 

to claim 5 determines the existence of a display of the focusing position on the 

taken image reproduced based on the instruction content of a focusing position 

display selecting means, it can choose the existence of a focusing position display 

by a focusing position display selecting means. Thereby, a focusing position can be 

displayed if needed and a photography person's convenience increases. 

[0091 ]The reproduced image display according to claim 6 in this invention can 

display a focusing position on the reproduced image in a reproduced image display 

by having a data read means which can read image data and focusing position 

data. By this, the photographing intention at the time of photography will become 

clear. 

[0092]The reproduced image display of Claim 7 makes easy visual recognition of 

the focusing position on the taken image reproduced by the index part which shows 

a focusing position. 

[0093]The reproduced image display according to claim 8 makes easy visual 
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recognition of the focusing position on the reproduced taken image in order to 

display a focusing position by a different display style from other fields. 

[0094]Since according to the filing method of the image data according to claim 9 in 

this invention the image data which specifies a taken image, and the focusing 

position data which specifies the focusing position on this taken image are made a 

set and filed, When reproducing a taken image from the filed data, a focusing 

position can be displayed on the taken image reproduced based on image data and 

focusing position data. Thereby, it can leave the intention at the time of 

photography clearly, and therefore, if it reproduces using this data, a photographing 

intention can be shown clearly. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 ]It is a perspective view from the transverse-plane side of the digital 

camera of this embodiment. 

[Drawing 2]It is a perspective view from the transverse-plane side in the state 

where the photographing light faculty was accommodated in the camera body of 

the digital camera of this embodiment. 

[Drawing 3]It is a perspective view (the 1) from the back side of the digital camera 
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of this embodiment. 

[Drawing 4]It is a perspective view (the 2) from the back side of the digital camera 

of this embodiment. 

[Drawing 5]It is a block diagram showing the functional composition of the digital 

camera of this embodiment. 

[Drawing 6]It is a flow chart which shows the photographing sequence by the digital 

camera of this embodiment. 

[Drawing ?]It is an explanatory view showing the focusing area on the display 

screen at the time of focusing area selection. 

[Drawing 8]It is an explanatory view showing the example of storing of the image 

data to the record section of the Records Department. 

[Drawing 9]It is a flow chart which shows the reproduction sequence of the image 

data in this embodiment. 

[Drawing 1 O]lt is an explanatory view showing the display example of a picture with 

a focusing position. 

[Drawing 11 ]It is an explanatory view showing the display example of a picture with 

a focusing position. 

[Drawing 12]It is an explanatory view showing the display example of a picture with 

a focusing position. 

[Drawing 13]It is an explanatory view showing the display example of a picture with 

a focusing position. 
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[Drawing 14]1t is a flow chart which shows the after-reproduction focusing position 

display sequence in this embodiment. 

[Drawing 1 S]lt is an explanatory view showing an example of personal computer 

online connection environment. 

[Drawing 16]1t is an explanatory view showing an example of personal computer 

simple substance environment. 

[Description of Notations] 

10 a digital camera and 16 -- the time of reproduction -- a focusing position display 

button, 20 memory card, 35, 39 personal computer, 38 memory-card reading part, 

52 image-data-transfer cable, 100 CPU, and the 111 Records Department 
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DETAILED ACTION 

Claim Rejections - 35 U.S.C. § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. § 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Page2 

2. Claims 1-11 and 13 are rejected under 35 U.S.C. § 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

The recitations of "said general regions" at line 5 of claim 6, line 4 of claim 7 and line 3 

of claim 8 variously lack proper antecedent support in the preceding claim language. Because 

the previous recitations in the claims fail to set forth or define any such "general regions", it is 

unclear what regions are variously referred to by these claims. Similarly, the recitation of "the 

plural general regions" at line 13 of claim 13 is also unclear, as is the recitation of "said result of 

analysis" at line 12 of claim 13, as the previous language of this claim recites or defines either a 

plurality of general areas or any result of analysis. Finally, the recitation of "said image file" at 

line 2 of claim 11 is also unclear because the preceding claim language variously fails to point 

out or defined any "image file". 

With respect to claims 1-11, while these claims are nominally directed towards an "image 

processing device", none of these claims recites or defines any physical structure or elements that 

make up this device ( as contrasted with claim 14, which includes an "image data generation 

module" which necessarily requires some form of image sensor and therefore includes physical 

structure in combination with the claimed functionality). Instead, the elements of the claimed 

invention are defined entirely by virtue of their function, in the absence of any recited structure. 
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Because products must distinguish over the prior art in terms of their structure ( or structure in 

combination with the structure's function when claimed functionally) rather than function along 

(see M.P.E.P. § 2114), the failure to define any physical structure in the claim leaves the claim 

indefinite, as it fails to "particularly point out and distinctly claim ... " the invention in accordance 

with the second paragraph of 35 U.S.C. § 112. 

Claim Rejections - 35 U.S.C. § 101 

3. 35 U.S.C. § 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 1-13 are rejected under 35 U.S.C. § 101 because the claimed invention is directed 

to non-statutory subject matter. 

Claims 1-11 are variously directed towards an "image processing device", but fail to 

define any particular physical structure indicative of a physical apparatus. Furthermore, the 

specification indicates that the functionality set forth in these claims may be embodied in 

computer program modules (see page 17, lines 7-24, for example). Because each of the claimed 

"modules" can read on a corresponding software module ( as opposed to the "image data 

generation module" of claim 14, which necessarily requires an image sensor, which cannot be 

implemented entirely in software), these claims, as a whole, broadly encompass a computer 

program, per se, which is not a method, nor is it a physical product, machine or composition of 

matter. Therefore, the scope of these claims encompasses subject matter that does not fall within 

the categories of statutory subject. It is suggested that amending these claims to include specific 

structural limitations (such as a processor, or other physical elements supported by the 

disclosure), would properly limit the claim to a statutory product, and resolve this issue. 
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With respect to claims 12 and 13, these claims are directed towards a "computer readable 

medium" that conveys a program. The broadest reasonable interpretation of a claim drawn to a 

computer readable medium typically covers both forms of non-transitory tangible media as well 

as transitory propagating signals, per se, in view of the ordinary and customary meaning of 

computer readable media. (See the OG Notice of 23 February 2010 entitled "Subject Matter 

Eligibility of Computer Readable Media" 1351 OG 212.) When the broadest reasonable 

interpretation of the claim covers a signal, per se, the claim must be rejected under 35 U.S.C. § 

101 as covering non-statutory subject matter. See In re Nuijten, 500 F.3d 1346, 1356-57 (Fed. 

Cir. 2007). It is suggested that amending claims 12 and 13 to limit the claims to "non-transitory" 

embodiments, as suggested in the OG Notice, would properly exclude the non-statutory subject 

matter from the scope of the claims and would resolve this issue for these claims. 

Claim Rejections - 35 U.S.C. § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 

6. Claims 1-3, 12 and 14-18 are rejected under 35 U.S.C. § 102(b) as being anticipated by 

Hyodo et al. (JP 11-136568 A). 

With respect to claims 1 and 12, Hyodo et al teaches a device and program executing 

image processing by using image data and object information, said object information is 

associated with said image data and indicates a location of a major object on an image that is 

based on the image data (i.e., the "main photographic subject" of the image; English translation, 
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page 4, lines 6-8 in paragraph [0006]), including determining an emphasis region by using said 

object information, said emphasis region is to become the basis of an image analysis (English 

translation, page 4, paragraph [0006]; page 9, paragraph [0022]); and analyzing said image data 

on the basis of said emphasis region and executes image processing of said image data based on 

the result of analysis (lines 9-12 in paragraph [0006] on page 4 of the English translation). In 

addition, Hyodo et al. further teaches dividing an image into plural regions, with the emphasis 

region determined from among the plural regions ( as shown in Figure 4; paragraph [0022] on 

page 9 of the English translation), as further stipulated by claim 2; and determining region image 

characteristics for the emphasis region and the plural other regions of the image and processing 

the image data based on the various region image characteristics (paragraphs [0022] and [0023] 

on page 9 of the English translation), as set forth by claim 3. 

With respect to claim 14, Hyodo et al. teaches a shooting device that generates image 

data and image processing control information ( camera 1 in Figure 1, for example), said image 

processing control information is associated with said image data and specifies image processing 

conditions in an image processing device (English translation, page 4, lines 9-12 in paragraph 

[0006]), said shooting device comprising: an image data generation module that generates said 

image data (English translation, page 4, lines 3-4 in paragraph [0006]); an object information 

generation module that generates object information (English translation, page 4, lines 6-8 in 

paragraph [0006]), said object information indicates a major object on an image that is based on 

said image data (i.e., the "main photographic subject" of the image); and an image processing 

control information generation module that generates image processing control information 

containing said generated object information (English translation, page 4, lines 9-12 in paragraph 

[0006]). In addition, Hyodo et al. further includes a focus location detection module that detects 
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a focus location to which a focus is on, in an image that is based on said image data (English 

translation, page 4, lines 11-12 in paragraph [0006]), wherein the major object is the focus 

location, as further required by claim 15; that the major object specification module specifies the 

major object in a shot image, based on the specifying information of the major object (English 

translation, page 4, lines 6-8 in paragraph [0006]), as stipulated by claim 16; and an image file 

generation module that generates an image file that contains said generated image data and said 

image processing control information (English translation, page 4, lines 13-17 in paragraph 

[0006]), as defined by claim 17. Finally, Hyodo et al. also teaches a shot scene module for 

setting a shot scene, wherein the image processing control information contains scene specifying 

information reflecting the set shot scene onto image processing in the image processing device 

(as described in paragraph [0018] of the English translation, the shooting device allows for a 

plurality of shooting modes, each of which would modify the image processing), as variously 

required by claim 18. 

Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy ( a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 C.F.R. § 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent either is shown to be commonly 
owned with this application, or claims an invention made as a result of activities undertaken 
within the scope of a joint research agreement. 
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Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 C.F.R. § 
3.73(b). 

8. Claims 1-2 and 4-12 are rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claims 1-8 of U.S. Patent No. 7,555,140. Although the 

conflicting claims are not identical, they are not patentably distinct from each other because the 

invention variously defined by the claims of the instant application would have been obvious in 

view of that stipulated by the claims of the '140 patent. In particular, the method stipulated by 

claim 1 of the '140 patent includes steps that define all of the functions variously performed by 

the device of claims 1, 2 and 4 of the instant application as well as by the program stored on the 

computer readable medium of claim 12 of the instant application. Furthermore, the additional 

steps defined in dependent claims 2-8 of the '140 patent respectively define the functions 

performed by the device as further defined by claims 5-11 of the instant application. Because 

methods such as that variously defined by the claims of the '140 patent are conventionally 

implemented on programmable devices using appropriate program software, which is 

conventionally stored in some form of computer readable media, both the device and the medium 

variously defined in the claims of the instant application would have been obvious to one of 

ordinary skill in the art in view of the method variously stipulated by the claims of the '140 

patent. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. The cited art was cited by the examiner in the parent application and is therefore 

made of record herein. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Johns whose telephone number is (571) 272-7391. The 
examiner in normally available Monday through Friday, from about 6:15am to about 3:45pm 
Eastern Time. The examiner may also be contacted by e-mail using the address: 
andrew.johns@uspto.gov. (Applicant is reminded of the Office policy regarding e-mail 
communications. See M.P.E.P. § 502.03) 

If attempts to reach the examiner are unsuccessful, the examiner's supervisor, Bhavesh 
Mehta, can be reached at (571) 272-7453. The fax phone number for this art unit is (571) 273-
8300. In order to ensure prompt delivery to the examiner, all unofficial communications should 
be clearly labeled as "Draft" or "Unofficial." 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center Receptionist whose telephone number is (571) 272-
2600. 

A. Johns /Andrew W. Johns/ 
27 July 2010 Primary Examiner, Art Unit 2624 
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PATENT 

IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE 

In re application of: 

Yoshihiro NAKAMI 

Application No. 12/456,491 

Filed: June 16, 2009 

For: IMAGE PROCESSING BASED ON 
OBJECT INFORMATION 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

AMENDMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Docket No. MIPFP063C 

Examiner: A. Johns 

Group Art Unit: 2624 

Date: November 29, 2010 

Confirmation No. 5793 

Applicant submits this paper in response to the Office Action dated July 29, 2010. A 

response to this Office Action was due on October 29, 2010. Accordingly, Applicant requests 

a one-month extension of the period for response. Please amend this application as follows: 

The Amendments to the Claims made herein are reflected in the Listing of Claims, which 
begins on page 2 of this paper. 

Applicant's Remarks begin on page 4 of this paper. 
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This listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

Claims 1-18 (Canceled). 

Claim 19 (New): An image processing apparatus comprising: 

a CPU, the CPU executing functions including 

acquiring an image file, the image file including image data, shooting scene 

information, and location information of a person in the image data, and 

increasing sharpness of an area in which the person is located and decreasing 

sharpness of an area in which the person is not located based on the acquired location 

information when the acquired shooting scene information indicates a portrait scene. 

Claim 20 (New): A method of image processing comprising: 

acquiring an image file, the image file including image data, shooting scene 

information, and location information of a person in the image data; and 

increasing sharpness of an area in which the person is located and decreasing 

sharpness of an area in which the person is not located based on the acquired location 

information when the acquired shooting scene information indicates a portrait scene, 

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

CPU. 
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Claim 21 (New): A computer program product comprising: 

a computer-readable storage medium on which an image processing program is stored, 

wherein the image processing program includes 

a computer program code for acquiring an image file, the image file including image 

data, shooting scene information, and location information of a person in the image data, and 

a computer program code for increasing sharpness of an area in which the person is 

located and decreasing sharpness of an area in which the person is not located based on the 

acquired location information when the acquired shooting scene information indicates a 

portrait scene. 

Page3of6 
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REMARKS 

Claims 19-21 are pending in this application. 

Applicant has canceled claims 1-18 in favor of new claims 19-21. These changes do 

not introduce any new matter. 

Rejection Under 35 U.S.C. § 112 

In light of the cancellation of claims 1-11 and 13, the rejection of these claims under 

35 U.S.C. § 112, second paragraph, as being indefinite is moot. Nevertheless, Applicant has 

analyzed the Examiner's indefiniteness concerns and has incorporated the results of this 

analysis into the drafting of claims 19-21. 

Rejection Under 35 U.S.C. § 101 

In light of the cancellation of claims 1-13, the rejection of these claims under 35 

U.S.C. § 101 as being directed toward nonstatutory subject matter is moot. Nevertheless, 

Applicant has analyzed the Examiner's position regarding nonstatutory subject matter and has 

incorporated the results of this analysis into the drafting of claims 19-21. 

Rejection Under 35 U.S.C. § 102 

In light of the cancellation of claims 1-3, 12, and 14-18, the rejection of these claims 

under 35 U.S.C. § 102(b) as being anticipated by Hyodo et al. ("Hyodo") (JP 11-136568) is 

moot. 

To the extent that the anticipation rejection based on the Hyodo reference might be 

considered applicable to claims 19-21, Applicant responds as follows. 

Each of claims 19-21 specifies, among other features, the feature of increasing 

sharpness of an area in which a person is located and decreasing sharpness of an area in 

which the person is not located based on the acquired location information when the acquired 

shooting scene information indicates a portrait scene. On the other hand, the Hyodo reference 
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merely discloses a technique that stores an image and location information into a storage 

medium at the digital camera side. As such, the Hyodo reference does not disclose a specific 

image processing application implemented at the image processing apparatus side using the 

location information as specified in the claimed subject matter. 

Thus, for at least the foregoing reasons, the Hyodo reference does not disclose each 

and every feature of the subject matter defined in claims 19-21. 

Obviousness-Type Double Patenting Rejection 

In light of the cancellation of claims 1, 2, and 4-12, the rejection of these claims on 

the ground of obviousness-type double patenting as being unpatentable over claims 1-8 of US 

7,555,140 B2 ("the '140 patent") is moot. 

To the extent that the obviousness-type double patenting rejection based on the '140 

patent might be considered applicable to claims 19-21, Applicant notes that claims 19-21 

include features that are not recited in claims 1-8 of the '140 patent, and that these features 

would not have been obvious to one having ordinary skill in the art based on the subject 

matter defined in claims 1-8 of the '140 patent. Accordingly, the subject matter defined in 

claims 19-21 is not merely an obvious variation of the subject matter defined in claims 1-8 of 

the '140 patent. 

Conclusion 

In view of the foregoing, Applicant respectfully requests examination of claims 19-21, 

and submits that these claims are in condition for allowance. Accordingly, a notice of 

allowance is respectfully requested. In the event a telephone conversation would expedite the 

prosecution of this application, the Examiner may reach the undersigned at (408) 749-6902. 

If any additional fees are due in connection with the filing of this paper, then the 
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Commissioner is authorized to charge such fees to Deposit Account No. 50-0805 (Order No. 

MIPFP063C). 

710 Lakeway Drive, Suite 200 
Sunnyvale, California 94085 
Customer Number 25920 

Respectfully submitted, 
MARTINE PENILLA & GENCARELLA, L.L.P. 

/Peter B. Martine/ 

Peter B. Martine 
Reg. No. 32,043 
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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. 
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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 01/06/2011 

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

APPLICATION NO. FILING DATE 

12/456,491 06/16/2009 

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. 

Y oshihiro N akami MIPFP063C 5793 

TITLE OF INVENTION: IMAGE PROCESSING BASED ON OBJECT INFORMATION 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

JOHNS, ANDREW W 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 

$300 $0 

CLASS-SUBCLASS 

382-261000 

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. 

$1810 04/06/2011 

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. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/456,491 06/16/2009 

25920 7590 01/06/2011 

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

FIRST NAMED INVENTOR 

Y oshihiro N akami 

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. 

MIPFP063C 5793 

EXAMINER 

JOHNS, ANDREW W 

ART UNIT PAPER NUMBER 

2624 

DATE MAILED: 01/06/2011 

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 O 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 O day(s). 

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

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

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

Application No. 

12/456,491 
Examiner 

Andrew W. Johns 

Applicant(s) 

NAKAMI 
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. IZI This communication is responsive to the amendment filed 29 November 2010 and the interview of 05 January 2011. 

2. IZI The allowed claim(s) is/are 19-21. 

3. IZI 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. D Certified copies of the priority documents have been received. 

2. 18] Certified copies of the priority documents have been received in Application No. 10/486,744. 

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. D Information Disclosure Statements (PTO/SB/08), 
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. 18] Interview Summary (PTO-413), 
Paper No./Mail Date 1/5/11 . 

7. 18] Examiner's Amendment/Comment 

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 20110105 
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Examiner-Initiated Interview Summary 

Application No. 

12/456,491 

Examiner 

Andrew W. Johns 

Applicant(s) 

NAKAMI 

Art Unit 

2624 

All Participants: Status of Application: __ 

(1) Andrew W. Johns. examiner. 

(2) Peter Martine. applicant's representative. 

(3) __ . 

(4) __ . 

Date of Interview: 5 January 2011 

Type of Interview: 
IZ! Telephonic 
D Video Conference 
D Personal (Copy given to: D Applicant 

Exhibit Shown or Demonstrated: D Yes 
If Yes, provide a brief description: 

Part I. 

Rejection(s) discussed: 

Claims discussed: 
21 

Prior art documents discussed: 

Part II. 

Time: __ 

D Applicant's representative) 

□ No 

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED: 
See Continuation Sheet 

Part Ill. 

IZI It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance 
of the interview in the Notice of Allowability. 

D It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above. 

/ Andrew W Johns/ 
Primary Examiner, Art Unit 2624 

(Applicant/ Applicant's Representative Signature - if appropriate) 

U.S. Patent and Trademark Office 

PTOL-413B (04-03) Examiner Initiated Interview Summary PaperNo.20110105 
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Continuation Sheet (PTOL-413B) Application No. 12/456,491 

Continuation of Substance of Interview including description of the general nature of what was discussed: Examiner 
noted that newly added claim 21 encompassed non-statutory subject matter because the recited computer readable 
medium broadly covered a propagated signal, per se. The examiner suggested amending claim 21 to define the 
computer readable medium as being non-transitory as suggested in the OG Notice of 23 February 2010 (1351 OG 
212). Applicant's repr. reviewed proposal and authorized entry of proposed change by examiner's amendment to 
place application in condition for allowance. 
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Application/Control Number: 12/456,491 
Art Unit: 2624 

EXAMINER'S AMENDMENT 

Page 2 

1. An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 C.F.R. § 

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 

Peter Martine on 05 January 2011. 

The application has been amended as follows: 

Amend claim 21 to read: 

--Claim 21 (Amended): A computer program product comprising: 

a non-transitory computer-readable storage medium on which an image processmg 

program is stored, wherein the image processing program includes 

a computer program code for acquiring an image file, the image file including image 

data, shooting scene information, and location information of a person in the image data, and 

a computer program code for increasing sharpness of an area in which the person is 

located and decreasing sharpness of an area in which the person is not located based on the 

acquired location information when the acquired shooting scene information indicates a portrait 

scene.--

2. The following is an examiner's statement ofreasons for allowance: None of the prior art 

teaches or suggests increasing the sharpness of image area where a person is located and 

decreasing the sharpness of other image areas, when the shooting scene information associated 

with an image indicates a portrait scene, as claimed. 
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Application/Control Number: 12/456,491 
Art Unit: 2624 

Page 3 

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." 

3. Claims 19-21 (now renumbered for issue as 1-3, respectively) are allowed. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Johns whose telephone number is (571) 272-7391. The 
examiner in normally available Monday through Friday, typically between 6: 15 am and 2:45 pm 
Eastern Time. The examiner may also be contacted by e-mail using the address: 
andrew.johns@uspto.gov. (Applicant is reminded of the Office policy regarding e-mail 
communications. See M.P.E.P. § 502.03) 

If attempts to reach the examiner are unsuccessful, the examiner's supervisor, Bhavesh 
Mehta, can be reached at (571) 272-7453. The fax phone number for this art unit is (571) 273-
8300. In order to ensure prompt delivery to the examiner, all unofficial communications should 
be clearly labeled as "Draft" or "Unofficial." 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center Receptionist whose telephone number is (571) 272-
2600. 

A. Johns /Andrew W. Johns/ 
5 January 2011 Primary Examiner, Art Unit 2624 
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Application/Control No. Applicant(s)/Patent Under 

Issue Classification Reexamination 
12456491 

NAKAMI 

* 12456491 * Examiner Art Unit 

Andrew W Johns 2624 

ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

382 261 G 0 6 K 9 I 36 (2006.01.01) 

CROSS REFERENCE($) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

181 Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 19 

2 20 

3 21 

NONE 
Total Claims Allowed: 

3 
(Assistant Examiner) (Date) 

/Andrew W Johns/ 
Primary Examiner.Art Unit 2624 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 7 

U.S. Patent and Trademark Office Part of Paper No. 201101 05 
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EAST Search History 

EAST Search History 

EAST Search History (Interference) 

1 / 5 I 2011 6 : 5 0 :5 5 AM 
C:\ Documents and Settings\ ajohns\ My Documents\ EAST\ Workspaces 
\ Applications\ 12\ 400\ 12456491.wsp 

file:///CI/Documents%20and%20Settings/ajohns/My%20Docume ... 245649 l/EASTSearchHistory .1245649 l_Accessible Version.html/5/2011 6:51 :06 AM 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 12456491 NAKAMI 

*1245649 Examiner Art Unit 

Andrew W Johns 2624 

1* 
✓ Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

181 Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIM DATE 
Final Original 07/27/2010 01/05/2011 

1 ✓ 

2 ✓ 

3 ✓ 

4 ✓ 

5 ✓ 

6 ✓ 

7 ✓ 

8 ✓ 

9 ✓ 

10 ✓ 

11 ✓ 

12 ✓ 

13 ✓ 

14 ✓ 

15 ✓ 

16 ✓ 

17 ✓ 

18 ✓ 

1 19 = 

2 20 = 

3 21 = 

U.S. Patent and Trademark Office Part of Paper No. : 2011 01 05 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 12456491 NAKAMI 

*1245649 Examiner Art Unit 

Andrew W Johns 2624 

1* 
SEARCHED 

Class Subclass Date Examiner 
382 103,254,255,276,282,288,291 7/27/2010 /AWJ/ 
Above 1/4/2011 /AWJ/ 
updated 
382 261 1/4/2011 /AWJ/ 

SEARCH NOTES 

Search Notes I Date I Examiner 
I I 

INTERFERENCE SEARCH 

Class Subclass Date Examiner 
Interference (search notes attached) 1/5/2011 /AWJ/ 
search in 
PGPUB and 
UPAD files in 
EAST 

U.S. Patent and Trademark Office Part of Paper No. : 2011 01 05 

Page 210 of 221



Page 1 of 1 

UNIIBD STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

12/456,491 06/16/2009 

RULE 

APPLICANTS 
Yoshihiro Nakami, Nagano-ken, JAPAN; 

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

CLASS 

382 

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. 5793 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2624 MIPFP063C 

This application is a CON of 10/486,744 02/13/2004 PAT 7,555,140 
which is a 371 of PCT/J P02/09308 09/11/2002 

** FOREIGN APPLICATIONS ************************* 
JAPAN 2001-275153(P) 09/11/2001 
JAPAN 2002-250045(P) 08/29/2002 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
07/02/2009 

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

Allowance COUNTRY DRAWINGS CLAIMS CLAIMS 
Verified and /ANDREW W JOHNS/ 

JAPAN 8 18 4 Acknowledged Examiner's Signature Initials 

ADDRESS 

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

TITLE 

Image processing based on object information 

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 

1310 No. for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07). 
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UNITED STATES PATENT AND TRADEMARK OmcE 

1111111 lllll lllll llil 1m IIHI Iii m111111 IIIII IIIII IIIIII II IIII 
Bib Data Sheet 

FILING OR 371(c) 

SERIAL NUMBER DATE CLASS 
12/456,491 06/16/2009 382 

RULE 

APPLICANTS 
Yoshihiro Nakami, Nagano-ken, JAPAN; 

IU CONTINUING DA TA ********"**************** 

Page 1 of 1 

Ui':ITED STATF.S DEPARTMF.NT OF COMMERCE 
United States Potent and Trademark Office 
Addren: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alex11ndria, Vlll!Ull• 22313-1450 
www.u,pto.gov 

CONFIRMATION NO. 5793 

ATTORNEY 
GROUP ART UNIT DOCKET NO. 

2624 MIPFP063C 

This application is a CON of 10/486,744 02/13/2004 PAT 7,555,140 

iu FOREIGN APPLICATIONS ******************** 

IF REQUIRED, FOREIGN FILING LICENSE GRANTED 
,.. 07/02/2009 

Foreign Priority claimed ~es □ 0 
INDEPENDENT 

35 USC 119 (a•d) conditions □ yes ~o □ Met after 
STATE OR SHEETS TOTAL 
COUNTRY DRAWING CLAIMS CLAIMS 

met Allowance 
JAPAN 8 18 4 Verified and 

11.cknowledaed Examiner's Signature Initials 

ADDRESS 
25920 

TITLE 

IMAGE PROCESSING BASED ON OBJECT INFORMATION 

I □ All Fees I 
I □ 1.16 Fees (Filing) I 

FILING FEE FEES: Authority has been given in Paper □ 1.17 Fees ( Processing Ext. of 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT time) 

1310 No. for following: I □ 1.18 Fees (Issue) I 
I □ Other I 
I □ Credit I 
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PART B - FEE(S) TRANSMITTAL 

orfu 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INS TIONS: T • nn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
approp !!f correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indjcated . ccte~ 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 no11ficat1ons. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change ofuddrcss) 

25920 7590 01/06/201 I 

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

APPLICATION NO. FILING DATE 

12/456,491 06/16/2009 

Note: A certificate of ma1hng can only be used for domestic ma1Jmgs of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or fonnal drawing, must 
have its own certificate of mailing or transmission. 

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.c 
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. 

Yoshihiro Nakami MIPFP063C 5793 

TITLE OF INVENTION: IMAGE PROCESSING BASED ON OBJECT INFORMATION 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

JOHNS, ANDREW W 2624 

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

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

D "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 PREV. PAID ISSUE FEE TOTAL FEE(SiDUE DATE DUE 

$300 $0 $1810 04/06/2011 

CLASS-SUBCLASS 

382-261000 04/11/2011 MBLAHCO10000004612456491 
2. For printing on the patent front$1igE{:tii601 
(I) the names of up to 3 registerQi if£Jdt5/Morneys 
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 
listecl, no name will be printed. 

·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 3.1 I. Completion of this fonn is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (8) RESIDEJ':ICE: (CITY and STATE OR COUNTRY) 

$eiko Epson Corporation • Tok.yo, Japan 

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

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

:f] Issue Fee 

:x) 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 of Fee(s): (Please first reapply any previously paid issue fee shown above) 

Gt A check is enclosed. 

0 Payment by credit card. Fonn PT0-2038 is attached. 
Ga The Director is hereby authorized to chargc;..the r.1..cwil"cd fce(s), any deficiency, or credit any 

·-overpayment, to Deposit Account Number::>U-U~U:> (enclose an extra copy of this form). 

(MIPF'P063C) 
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 

;,1o::.:::::::::.::="m~~omee oa1, A-p~;J ~I -Z.01/ 

Typed or printed name Peter B. Martine Registration No. __ 3_2_,_0_4_3 _________ _ 

This collection of information is required by 37 CFR 1.311. The infonnation is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
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 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, Alexandna, Virgihia 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 TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/456,491 05/17/2011 

25920 7590 04/27/2011 

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

PATENT NO. 

7945109 

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. 

MIPFP063C 5793 

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 O 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): 

Yoshihiro Nakami, Nagano-ken, JAPAN; 

IR103 (Rev. 10/09) 
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OCT IUM PATENT 

~~ IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE 

In re U.S. Patent US 7,945,109 B2 

Issued: May 17, 2011 

In re application of: Yoshihiro NAK.AMI 

Application No. 12/456,491 

U.S. Filing Date: June 16, 2009 

For: IMAGE PROCESSING BASED 
ON OBJECT INFORMATION 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Atty. Docket: MIPFP063C 

Date: September 29, 2016 

Confirmation No. 5793 

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, Alexandria, VA 22313-1450 on September 29 
2016. 

Signed: --igPlff:.~):~jj;•J2s;,/C--
Diane Schwanbeck 

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT 

Commissioner for Patents 
Office of Patent Publication 
Attn: Certificate of Correction Branch 
Post Office Box 1450 
Alexandria, VA 22313-1450 

Dear Madam: 

Attached is Form PTO/SB/44 (Certificate of Correction), at least one copy of which is suitable 

for printing. The errors together with the exact page and line number where the errors are shown are as 

follows: 

On the front page, No. 30 is missing. No. 30 should read "(30) Foreign Application Priority 

Data, September 11, 2001 (JP) ....................... 2001-275153 and August 29, 2002 (JP) ........... .. 

2002-250045." 

Please send the Certificate to: 

Attorney Docket No. MIPFP063C 

Peter B. Martine 
MARTINE PENILLA GROUP, LLP 
710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 

U.S. Patent No. US 7,945,109 B2 
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The claim for foreign priority based on the above-listed Japanese applications was set forth in the 

declaration submitted with the as-filed application, and is reflected in the Filing Receipt issued for the 

application underlying the' 109 patent (a copy of the Filing Receipt is attached). As such, it is believed 

that the above-identified error was caused by the United States Patent and Trademark Office, and 

therefore, no fee is due. Nevertheless, in the event fees are due, the Commissioner is authorized to 

charge any such fees that may be due to our Deposit Account No. 50-0805 (Order No. MIPFP063C). 

710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 
Telephone: (408) 749-6902 
Customer No. 25920 

Attorney Docket No. MIPFP063C 

Respectfully submitted, 
MARTJNE PENILLA GROUP, LLP 

Peter B. Martine 
Reg. No. 32,043 

2 U.S. Patent No. US 7,945,109 B2 

Page 216 of 221



PTO/SB/44 (09-07) 
Approved for use through 08/31/2013. 0MB 0651-0033 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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. 

(Also Form PT0-1050! 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7,945,109 B2 

APPLICATION NO.: 12/456,491 

ISSUE DATE 

INVENTOR($) 

May 17, 2011 

Yoshihiro Nakami 

Page_1_of 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Add to front page: 

--(30) Foreign Application Priority Data: 
September 11, 2001 (JP) .................... 2001-275153 
August 29, 2002 (JP) ........................... 2002-250045--

MAILING ADDRESS OF SENDER (Please do not use customer number below): 

Peter B. Martine, Martine Penilla Group, LLP 
710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P .0. Box 1450, Alexandria, 
VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTO/SB/44 (09-07) 
Approved for use through 08/31/2013. 0MB 0651-0033 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ii displays a valid 0MB control number. 

(Also Form PTO-10501 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

7,945,109 B2 

APPLICATION NO.: 12/456,491 

ISSUE DATE 

INVENTOR(S) 

May 17, 2011 

Yoshihiro Nakami 

Page _1_ of _1_ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Add to front page: 

--(30) Foreign Application Priority Data: 
September 11, 2001 (JP) .................... 2001-275153 
August 29, 2002 (JP) ........................... 2002-250045--

MAILING ADDRESS OF SENDER (Please do not use customer number below): 

Peter B. Martine, Martine Penilla Group, LLP 
710 Lakeway Drive, Suite 200 
Sunnyvale, CA 94085 

This colleciion of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

/fyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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() 

APPI.ICATION 
NUMBER 

FILING or 
371(c)DATE 

GRPAlff 
UNIT Fll..FEE REC'D 

12/456,491 06/16/2009 2624 

25920 
MARTINE PENILLA & GENCARELLA, LLP 
710 LAKEWAY DRIVE 
SUITE 200 
SUNNYVALE, CA 94085 

1310 

UXT'l'F.O ST<\'l'F.S OF:PARTIIIFN'l' OF C:OMMF.RC:F. 
Unit"d Stuto,• Poitlnt and Trodemurk Offictl 
A,1,~m.COMMISSIO>i'ER FOR PATENTS 

P.O. 801 USO 
Al<XMdria. VIJ!injo 22313-1450 
M\-"\\',uspto.gov 

A TIY.DOCKET.::-1O TOT CLAlMS IND CLAIMS 

MIPFP063C 18 4 
CONFIRMATION NO. 5793 

FILING RECEIPT 

I IIIWI II Iii 11111 Dl~!l~illli~ilj,i~i~ IJ 111111111111111 IUI 

Date Mailed: 07/13/2009 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error Is noted on this FIiing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this FIiing Receipt with the 
changes noted thereon. If you received a "Notice to FIie Missing Parts" for this appllcatlon, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO wlll generate another FIiing Receipt Incorporating the requested corrections 

Appllcant(s) 
Yoshihiro Nakami, Nagano-ken, JAPAN; 

Assignment For Published Patent Application 
Seiko Epson Corporation. 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 10/486,744 02/13/2004 PAT 7,555,140 
which is a 371 of PCT/JP02/09308 09/11/2002 

Foreign Applications 
JAPAN 2001-275153(P) 09/11/2001 
JAPAN 2002-25004fi(P) 08/29/2002 

Request to Retrieve • This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Appllcatlon(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 07/02/2009 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/456,491 
Projected Publication Date: 10/22/2009 
Non-Publication Request: No 
Early Publication Request: No 

page 1 of 3 
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0 0 

Title 

Image processing based on object information 

Prellmlnary Class 

382 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, httpJ/www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

: 7,945,109 B2 
: 12/456491 
: May 17, 2011 
: Yoshihiro Nakami 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page 

Add: 
Item --(30) Foreign Application Priority Data: 
September 11, 2001 (JP) ........... 2001-275153 
August 29, 2002 (JP) ................. 2002-250045--

Signed and Sealed this 
Twenty-first Day of March, 2017 

Michelle K. Lee 
Director of the United States Patent and Trademark Office 
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