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PROBLEM TO BE SOLVED: To provide optical equipment 
that can be accurately focused on an intended object. 
SOLUTION: A camera is equipped with a photographing 
optical system, and a range finder optical system 1 
consisting of a range finder optical system 3 interlocked 
with the photographing optical system and a finder optical 
system 2, and the movable mirror 8 of the optical system 3 
is adjusted so that a range finder image is aligned with a 
finder image within the field of a finder, whereby the 
focusing of the photographing optical system is performed. 
The camera is equipped with a line sensor 4 so as to detect 
a state where the finder image is aligned with the range 
finder image by using the sensor 4. The mirror 8 is moved 
by following the extending and withdrawing operation of the 
lens of the photographing optical system. By interlocking 
the extending and withdrawing operation of the lens of the 
photographing optical system with the sensor 4, the mirror 8 
is automatically adjusted. 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 1 

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.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1 ]A photographing optical system. 
A range finder optical system and a finder optical system which are interlocked with said 
photographing optical system. 
In an optical instrument which performs focus doubling, it has a sensor which detects coincidence 
condition of a finder image and a range finder image by adjusting said photographing optical system 
so that it may be the optical instrument provided with the above and a finder image and a range 
finder image may be abbreviated-in agreement. 

[Claim 2]The optical instrument according to claim 1 characterized by an actuator of said 
photographing optical system driving based on an output signal of said sensor. 
[Claim 3]The optical instrument according to claim 1 or 2, wherein said sensor is a line sensor. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 4 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention]This invention relates to the optical instrument which performs focus 
doubling of a photographing optical system by adjusting a range finder optical system so that a 
range finder image may be in agreement to a finder image. 
[0002] 
[Description of the Prior Art]As shown in drawing 4, outline composition of the coupled range finder 
camera is carried out from the finder lens 21, the semitransparent mirror 22, the eyepiece 23, and 
the movable reflector 24. 
The semitransparent mirror 22 and the movable reflector 24 maintain the fixed distance b, and are 
provided. 
The distance of this semitransparent mirror 22 and movable reflector 24 is called base length b. 
[0003]When a user's eyes are put on the position of A and the photographic subject 25 is looked 
into by this coupled range finder camera, a user, The image (visual field image) of the photographic 
subject 25 which passed the finder lens 21, and the semitransparent mirror 22 and the eyepiece 23, 
and the image (range finder image) of the photographic subject 25 which was reflected with the 
movable reflector 24 and reflected with the semitransparent mirror 22 can be seen. A focus can be 
doubled with the photographic subject 25 by moving the movable reflector 24, while a user checks 
the agreement condition of the double image of this visual field image and a range finder image 
visually, and making a double image agree. 
[0004] 
[Problem to be solved by the invention]However, since the agreement condition of this double image 
judged by a user's viewing, the user by a user's eyesight whose eyesight it is [however] large and 
is weak had a case where it was difficult to double a focus. It is autofocus, and when performing 
focusing, it is difficult for there to be no telling where range but to double a focus with the intended 
photographic subject certainly. 
[0005]SUBJECT of this invention is providing the optical instrument which can carry out focus 
doubling to the intended photographic subject correctly. 
[0006] 
[Means for solving problem]That the above SUBJECT should be solved the invention according to 
claim 1, [ for example, / have a coupled range finder camera optical system (1) which consists of a 
photographing optical system, a range finder optical system (3) interlocked with said photographing 
optical system, and a finder optical system (2) as shown in drawing 1, and / in the view of a finder]. 
In the optical instrument which performs focus doubling, it is characterized by having the sensor (for 
example, line sensor 4) which detects the coincidence condition of a finder image and a range finder 
image by adjusting said photographing optical system so that a finder image and a range finder image 
may be in agreement. 
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[0007]According to the invention according to claim 1, since the coincidence condition of a finder 
image and a range finder image can be checked not only by a user's viewing but by a sensor by 
having had the sensor, it cannot be based on a user's eyesight but a finder image and a range finder 
image can be coincided. Therefore, it is possible to double a focus with a photographic subject 
certainly. Since a user views a finder image and a range finder image, he can check the photographic 
subject with which the focus is doubled. therefore, a focus is doubled with the intended 
photographic subject -- things can be carried out. 
[0008]The invention according to claim 2 is the optical instrument according to claim 1, and is 
carrying out the feature of the actuator of said photographing optical system driving based on the 
output signal of said sensor. 
[0009]Since regulation of a photographing optical system is automatically performed based on the 
data which the sensor detected by interlocking the actuator of a photographing optical system with 
a sensor according to the invention according to claim 2, A focus suits based on the output signal of 
a sensor, and it is possible to certainly coincide a finder image and a range finder image. Therefore, 
a focus can be doubled correctly. Since it can have AF function, without establishing the 
conventional optical system for AF, etc. specially, the optical instrument provided with AF function 
can be formed compactly. 
[001 0]The invention according to claim 3 is the optical instrument according to claim 1 or 2, and 
said sensor is characterized by being a line sensor (4). 
[0011] 
[Mode for carrying out the invention]Hereafter, with reference to figures, an embodiment of the 
invention is described in detail. 
[0012]A camera which is an optical instrument of this embodiment is provided with a coupled range 
finder camera optical system which comprises a photographing optical system, and a range finder 
optical system interlocked with said photographing optical system and a finder optical system, By 
adjusting said photographing optical system so that a finder image and a range finder image may be 
in agreement in a view of a finder, it is a camera of a range finder interlocking type which performs 
focus doubling of said photographing optical system. Here, since a photographing optical system is 
well-known technology, a graphic display and detailed explanation are omitted. 
[0013]As shown in drawing 1, outline composition of the coupled range finder camera optical system 
1 is carried out from the well-known finder optical system 2 and the range finder optical system 3, 
and the line sensor (sensor) 4. Outline composition of the finder optical system 2 and the range 
finder optical system 3 is carried out from the finder lens 5, the semitransparent mirror 6, the 
eyepiece 7, and the movable reflector 8, and the semitransparent mirror 6 and the movable reflector 
8 maintain the base length b, and are provided. 
[0014]According to this finder optical system 2 and the range finder optical system 3, an image of a 
photographic subject which is not illustrated, Pass along the finder lens 5, the semitransparent 
mirror 6, and the eyepiece 7, and it goes into a straight user's eyes 9 as a finder image, and it 
reflects with the movable reflector 8 and the semitransparent mirror 6, and goes into a user's eyes 9 
as a range finder image. 
[0015]The line sensor 4 is the same as that of what is used as an AF sensor, and as shown in 
drawing 1, on both sides of the semitransparent mirror 6, the movable reflector 8 is formed in a 
reverse side. A finder image reflected with the semitransparent mirror 6 and a range finder image 
which passed the semitransparent mirror 6 carry out image formation on the line sensor 4, and the 
line sensor 4 changes into an electrical signal this image information by which image formation was 
carried out. Therefore, the line sensor 4 and the user can catch the same photographic subject now. 

[0016]The movable reflector 8 has become rotatable, follows a delivery and **** operation of a 
taking lens (graphic display abbreviation) of a photographing optical system, and rotates. There are a 
manual mode which can perform a delivery and**** operation of a taking lens by a user's hand, and 
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automatic mode automatically performed by a lens actuator which is interlocked with the line sensor 
4 and is not illustrated based on output data of the line sensor 4. If the movable reflector 8 rotates 
with operation of a taking lens, a range finder image reflected with the movable reflector 8 will come 
to move with rotation of the movable reflector 8. This is the same also on the line sensor 4, and an 
output key map of the line sensor 4 comes to be shown in drawing 2. When the movable reflector 8 
is rotated, as an arrow shows in drawing 2 (a), the range finder picture signal 10 moves to right and 
left. For example, if a taking lens is moved so that a range finder image and a finder image may be in 
agreement in a manual mode, the range finder picture signal 10 approaches the finder image signal 
11, and if abbreviated-in agreement, a signal like drawing 2 (b) will be acquired with the line sensor 4. 

[0017]It may be made it to be judged for that the agreement with a finder image signal and a range 
finder picture signal will have agreed if it enters in depth of field even if the finder image signal and 
the range finder picture signal have shifted as shown in drawing 2 (c). The line sensor 4 is outputted 
to the control means which does not illustrate the agreement condition of this range finder picture 
signal 10 and the finder image signal 11. 
[0018]The check of the agreement condition of the finder image signal 11 and the range finder 
picture signal 10 by the line sensor 4 can consider how to perform without distinguishing the method 
of distinguishing the finder image signal 11 and the range finder picture signal 10, respectively, and 
performing them, and the finder image signal 11 and the range finder picture signal 10 .. In the case 
of the former, make into the range finder picture signal 10 the signal which follows a motion of a 
lens. Or by making into the finder image signal 11 the signal acquired by covering a range finder 
optical system window (graphic display abbreviation) etc., the finder image signal 11 and the range 
finder picture signal 10 are distinguished, and agreement condition is checked by ranging the 
distance between 2 images like conventional AF. In the case of the latter, the agreement condition 
of two signals is checked from the correlation function etc. of the signal which the sensor acquired. 
[0019]Next, the focusing method of the above-mentioned camera is explained using drawing 3. 
[0020]First, the focusing method in a manual mode is explained. A user turns the taking lens 
(graphic display abbreviation) of a photographing optical system to a photographic subject, and looks 
into the eyepiece 7. And the gap condition of the finder image of a photographic subject and a range 
finder image is checked, and a delivery or**** of a taking lens is performed manually (Step S1). The 
movable reflector 8 rotates by this, a range finder image moves, and a finder image and a range 
finder image approach (Step S2). At this time, the range finder image approaches the finder image of 
the photographic subject on the line sensor 4 (Step S3). The line sensor 4 makes an electrical signal 
this finder image and a range finder image, and outputs them to the control means which does not 
illustrate the agreement condition of the signal of two images (step S4). 
[0021]As a control means performs focus decision based on the data from the line sensor 4 and 
shows it to drawing 2 (b), If the finder image signal and the range finder picture signal have agreed, a 
user will be told about the focus having suited and a focus signal will be outputted, for example to 
the reporting means (graphic display abbreviation) of a lamp, a buzzer, etc. in this case (Step S5). A 
focus signal is not outputted when it is judged that the focus does not suit. Therefore, a user 
performs a delivery or **** operation of a taking lens until a focus is notified by the reporting 
means. 
[0022]When focusing with automatic mode, a delivery and **** of a taking lens are performed by the 
lens actuator of the photographing optical system which is not illustrated. A control means performs 
focus decision based on the data from the line sensor 4, and when it is judged that the focus does 
not suit, in Step S5, a driving signal is outputted to a lens actuator from a control means. A lens 
actuator performs a delivery or **** of a lens in response to this driving signal. When it focuses, a 
focus signal is outputted to a reporting means from a control means like a manual mode, and a user 
is notified of a focus. Also in automatic mode, a delivery or **** of a lens is performed until this 
focus signal is outputted. 
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[0023]Thus, since the check of the agreement condition of a finder image and a range finder image 
is performed [ not only according to a user's viewing but] using the line sensor 4 according to the 
above-mentioned embodiment, it is not influenced by the grade of a user's eyesight but a focus can 
be doubled correctly. In automatic mode, since the lens driving means is being interlocked with this 
line sensor 4, focusing operation can be performed correctly automatically. Therefore, since an AF 
camera and a camera provided with the function of the approximately said appearance can be 
formed without having a special optical system, the camera which has compact AF function can be 
formed. Since agreement with the finder image of a photographic subject and a range finder image 
can be checked also by a user's eyes also in automatic mode, a focus can be doubled with the 
certainly intended photographic subject. 
[0024]In the above example of an embodiment, although the camera was used as an optical 
instrument, this invention may not be limited to this and may be other optical instruments, such as a 
video camera. Of course, the structure of each optical system, etc. can be arbitrarily changed 
suitably also about a concrete constructional detail. 
[0025] 
[Effect of the Invention]According to the invention according to claim 1, since the coincidence 
condition of a finder image and a range finder image can be checked by a sensor, it cannot be based 
on a user's eyesight but a focus can be doubled certainly. Since a finder image and a range finder 
image can be viewed by a finder, a user can check having doubled the focus with the intended 
photographic subject. 
[0026]According to the invention according to claim 2, since said photographing optical system is 
automatically adjusted based on the data which the sensor detected, a finder image and a range 
finder image can certainly be coincided, and a focus can be doubled correctly. Since a special 
optical system is not needed, the optical instrument which can do focus doubling automatically can 
be formed compactly. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 1 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1 ]It is a schematic view showing the structure of the coupled range finder camera optical 
system of the camera as an example which applied this invention. 
[Drawing 2]It is an output key map of a line sensor, and (a) is a figure showing the state where the 
finder image signal and the range finder picture signal have not lapped, (b) is a figure showing the 
state where the finder image signal and the range finder picture signal have lapped thoroughly, and 
(c) is a figure showing the state of entering in depth of field, although the finder image signal and the 
range finder picture signal have not lapped thoroughly. 
[Drawing 3]It is a figure showing the flow of the focusing method of the camera shown in drawing 1. 
[Drawing 4]It is a schematic view showing the structure of the coupled range finder camera optical 
system of the conventional camera. 
[Explanations of letters or numerals] 
1 Coupled range finder camera optical system 
2 Finder optical system 
3 Range finder optical system 
4 Line sensor 

[Translation done.] 
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DIGITAL CAMERA AND METHOD FOR MANUFACTURING SAME 

CROSS-REFERNECE TO THE RELATED APPLICATIONS 

[0001] This application claims priority to Japanese Patent Application No. 2009-295202 filed 

on December 25, 2009. The entire disclosure of Japanese Patent Application No. 2009-295202 

is hereby incorporated herein by reference. 

BACKGROUND 

Technological Field 

[0002] The present invention relates to a digital camera and a method for manufacturing the 

digital camera, and particularly relates to a digital camera capable of manual focusing and of 

varying the focal length of a main lens, and to a method for manufacturing the digital camera. 

Background Technology 

[0003] In examples of this type of cameras presented in the past, a so-called double-image 

matching range finder is provided, the double-image matching range finder which includes a 

viewfinder optical system including a half mirror, and a range finder optical system for rotating 

in coupling with the manual focusing operation of an imaging lens using the principle of 

triangulation. Japanese Laid-open Patent Application Publication No. 2002-122907 discloses 

such camera, as an example. In such a camera, the image used as the viewfinder image is an 

image in which a range finder image inputted from the range finder optical system is 

superimposed, via the half mirror, on a viewfinder image inputted from the viewfinder optical 

system. 

SUMMARY 

[0004] In the camera described above, the range finder optical system must be precisely 

rotated in coupling with the manual focusing operation, and a complex mechanism is therefore 

required. In such a mechanism, high precision is required in the manufacturing tolerances and 

assembly in the camera for each of the components of the mechanism, and time-consuming 

adjustment must be performed during assembly. 

1 
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[0005] A main object of the present invention is to provide a digital camera for generating a 

composite image in which two images are superimposed by a simple mechanism, and to provide 

a method for manufacturing the camera. 

[0006] In order to achieve the above objects, the digital camera according to the present 

invention is provided. 

[0007] The digital camera has a focusing function and a focal length varying function of a 

main lens. The digital camera includes a main imaging unit configured to generate a main image 

by performing a photoelectric conversion from a subject obtained via the main lens, a sub­

imaging unit configured to generate a sub-image by performing a photoelectric conversion from 

the subject obtained via a sub-lens, a focal length acquiring unit configured to acquire the focal 

length of the main lens, a magnification setting unit configured to set a level of magnification on 

the basis of the focal length, a composite image generating unit configured to generate a 

composite image by combining the main image and the sub-image, after at least one of the main 

image and the sub-image is magnified at the level of magnification, and an image display unit 

configured to display the composite image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a view showing the overall configuration of the digital camera; 

[0009] FIG. 2 is a perspective view showing the digital camera; 

[0010] FIG. 3 is a back view showing the digital camera; 

[0011] FIG. 4 is a view showing the concept of the method for generating the cutout rule; 

[0012] FIG. 5 is a view showing an example of the cutout position in the sub-image; 

[0013] FIG. 6 is a view showing the concept of the method for generating the magnification 

rule Rb; 

[0014] FIG. 7 is a flowchart showing an example of the viewfinder image display processing 

routine; 

[0015] 

[0016] 

FIG. 8 is a view showing the generated viewfinder image; 

FIG. 9 is a view showing the relationship between the misalignment of the finder 

image and the focus; 

[0017] FIG. 10 is a flowchart showing an example of the correction processing routine; 

2 

Page 26 of 174



[0018] 

and 

[0019] 

camera. 

[0020] 

FIG. 11 is a view showing an example of the finder image in the adjustment mode; 

FIG. 12 is a view showing an example of the steps for manufacturing the digital 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

Embodiments of the present invention will next be described based on the 

accompanying drawings. FIG. 1 is a view showing the overall configuration of a digital camera 

10 as an embodiment of the present invention, FIG. 2 is a perspective view showing the digital 

camera 10, and FIG. 3 is a back view showing the digital camera 10. 

[0021] The digital camera 10 of the present embodiment is provided with a main body 12, a 

main electronic imaging unit 20 for performing a photoelectric conversion to an image of a 

subject and outputting a digital signal, a sub-electronic imaging unit 40 for performing a 

photoelectric conversion to the subject and outputting a digital signal for generating a viewfinder 

image, an image processor 70 for receiving as inputs the signals outputted from the main 

electronic imaging unit 20 and the sub-electronic imaging unit 40, performing predetermined 

image processing, and generating image data or an image file, a display controller 80 for 

displaying the image data inputted from the image processor 70 in an EVF (Electronic View 

Finder) 82 or a liquid crystal monitor 84, a group 90 of various types of operating switches 

operated by a user, a memory card 60 capable of storing an image file generated by the image 

processor 70, and a main controller 30 for controlling the device as a whole. 

[0022] The main electronic imaging unit 20 is provided with an imaging lens 21 configured 

as a manual-focus lens interchangeably attached to the main body 12 via a lens mount not shown 

in the drawing, an image sensor 22 configured as a publicly known CCD image sensor for 

converting light inputted via the imaging lens mechanism 21 into an electrical signal by 

photoelectric conversion, a focal-plane shutter 23 disposed between the imaging lens 21 and the 

image sensor 22, a driver circuit 24 for driving the image sensor 22, and an analog front end 

(AFE) 26 for converting the electrical signal outputted from the image sensor 22 into a digital 

signal and outputting the digital signal. The image sensor 22 is configured as a sensor having 

millions to billions of pixels. A CCD image sensor is described as an example of the image 

sensor 22, but a CMOS-type image sensor may also be used. 

3 
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[0023] The imaging lens 21 is provided with a lens group 21 a including a combination of a 

convex lens and a concave lens, an aperture mechanism 21 b for adjusting the quantity of light, a 

distance ring 21c rotated (for focusing) by the user to change the focal point position, and an 

extending part 21 d formed in a helical shape so that the amount of extension thereof changes 

according to the operation amount (amount of rotation) of the distance ring 21c, the extending 

part 21d being provided on the attachment side of the imaging lens 21. The optical axis of the 

imaging lens 21 is parallel to the bottom surface of the main body 12. Although not shown in the 

drawing, a distance scale is displayed on the external peripheral portion of the distance ring 21c. 

The extending part 21d is in contact with a coupled roller 29 provided so as to be capable of 

displacement in the forward and backward directions inside the main body 12. The operation 

amount of the distance ring 21 c is therefore converted to the displacement amount of the coupled 

roller 29 via the amount of extension of the extending part 21 d. A roller position sensor 29a 

capable of detecting the displacement amount of the coupled roller 29 is installed in the digital 

camera 10. The operation amount of the distance ring 21c is thereby detected as the detection 

value of the roller position sensor 29a. Specifically, a value that reflects the focus position of the 

main electronic imaging unit 20 (imaging lens 21) is detected, and this detection value is used 

thereafter as the operation amount So. 

[0024] The sub-electronic imaging unit 40 is provided with a pan-focus sub-lens 41 having a 

fixed focal length and having lens groups 41 a, 41 c and an aperture mechanism 41 b, an image 

sensor 42 including a publicly known CCD image sensor for converting the light inputted via the 

sub-lens 41 into an electrical signal by photoelectric conversion, a driver circuit 44 for driving 

the image sensor 42, and an AFE 46 for converting the electrical signal outputted from the image 

sensor 42 into a digital signal and outputting the digital signal. The optical axis of the sub­

electronic imaging unit 40 is parallel to the bottom surface of the main body 12. The sub­

electronic imaging unit 40 and the main electronic imaging unit 20 are installed in positions 

separated by a predetermined interval A in the left-right (horizontal) direction of the main body 

12, and by a predetermined interval Bin the up-down (vertical) direction. The image sensor 22 

of the main electronic imaging unit 20 is configured as a sensor having millions to billions of 

pixels, whereas the image sensor 42 is configured as a sensor having a number of pixels on the 

order of hundreds of thousands to millions. 
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[0025] Although not shown in the drawing, the image processor 70 is provided with various 

types of image processing function blocks for executing publicly known image processing for a 

digital camera, such as color interpolation processing for RGB pixels, white balance processing, 

color reproduction processing, resizing, gamma correction, and image file generation processing. 

The image processor 70 performs such functions as applying image processing to the input of a 

digital signal outputted from the main electronic imaging unit 20 and generating a main image 

GM, converting the generated main image GM to a predetermined format and adding imaging 

information to generate an image file, and applying image processing to the input of a digital 

signal outputted from the sub-electronic imaging unit 40 and generating a sub-image GS. The 

image processor 70 is provided with a cutout processing unit for executing cutout processing for 

cutting out a partial image from an image, a size adjustment unit for adjusting the size of the 

image including the cut-out partial image, and a synthesis processing unit for executing synthesis 

processing for superimposing one image on another image, and a viewfinder image GF for 

display in the EVF 82 is generated by performing synthesis processing for superimposing the 

partial image GSp cut out from the sub-image GS on the main image GM. The synthesis 

processing unit of the image processor 70 is capable of so-called a blending whereby a 

coefficient a indicating the transparency of the image to be superimposed on top of the bottom 

image is used to mix the pixel values of the bottom image with the pixel values of the top image 

to generate pixel values of a composite image. 

[0026] The display controller 80 performs such functions as displaying the viewfinder image 

GF generated by the image processor 70 in the EVF 82, and displaying the main image GM 

generated by the image processor 70, and an image in the image file stored in the memory card 

60 in the liquid crystal monitor 84. The display controller 80 is also capable of enlargement 

processing for enlarging a specific portion of the viewfinder image GF for display in the EVF 82. 

[0027] The operating switch group 90 includes a shutter button 90a and dial switch (SW) 90b, 

a winding lever 90c, a mode selection button 90d, an OK button 90e, a cancel button 90f, a JOG 

dial 90g, a focal point selection lever 90h, and other components. The shutter button 90a is a 

button for receiving an instruction from a user to import an image formed on the image sensor 22 

through the imaging lens 21. The dial switch 90b is a switch whereby the user sets various types 

of settings relating to imaging, such as the shutter speed or an exposure value. The winding lever 
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90c is a button for returning a shutter curtain (not shown) of the focal-plane shutter 23 from a 

state in which the shutter is disconnected to a state in which the next shutter operation is possible, 

and mechanically fixing the shutter in the ready state, by a winding operation. The mode 

selection button 90d is a button for selecting various modes. Selectable modes include a setting 

mode in which the brightness of the liquid crystal monitor 84 and various other settings are 

available, a correction mode for correcting the magnification rule Rb which is used to generate 

the viewfinder image GF, and other modes. The magnification rule will be described hereinafter. 

The OK button 90e is a button for determining various types of selections, and the cancel button 

90f is a button for canceling a selection which has been made. The JOG dial 90g, when rotated, 

moves a cursor for selecting various items displayed on the liquid crystal monitor 84, and 

changes the numerical values of various types of settings. The JOG dial 90g can either be drawn 

upward or pressed downward, and functions as a dial for scrolling the image displayed on the 

liquid crystal monitor 84 up and down when the dial is rotated in the upward-drawn state, and as 

a dial for scrolling the image left and right when the dial is rotated in the downward-pressed state, 

for example. The focal point selection lever 90h is a lever for selecting the focal length f of the 

attached imaging lens 21. As shown in FIG. 2, the focal point selection lever 90h enables 

selection of any of three focal lengths fl, f2, D, and is placed in the position of the corresponding 

focal length f by the user when the imaging lens 21 is replaced. 

[0028] The main controller 30 is configured as a microprocessor centered around a CPU 32, 

and is provided with a ROM 34 for storing a processing program and various types of tables, a 

RAM 36 for temporarily storing data, a flash memory 38 for retaining data in rewritable fashion 

even when the power supply is turned off, and an input/output port and communication port not 

shown in the drawing. A cutout rule Rk or magnification rule Rb used to generate the viewfinder 

image GF is registered in the flash memory 38. Various operating signals from the operating 

switch group 90, the operation amount So from the coupled roller 29, image files read from the 

memory card 60, various images from the image processor 70, and other information is inputted 

to the main controller 30. From the main controller 30 are outputted a shutter drive signal to the 

focal-plane shutter 23, control signals to the driver circuits 24, 44, image files to be written to the 

memory card 60, image processing commands to the image processor 70, display control 

commands to the display controller 80, and other information. 
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[0029] The cutout rule Rk and the magnification rule Rb will next be described. The cutout 

rule Rk will first be described. The cutout rule Rk is a rule for setting the cutout position K at 

which a partial image is cut out from the sub-image GS in accordance with a focusing operation 

in order to generate the viewfinder image GF. FIG. 4 is a view showing the concept of the 

method for generating the cutout rule Rk, and FIG. 5 is a view showing an example of the cutout 

position Kin the sub-image GS. FIG. 4 shows the positional relationship between the main 

electronic imaging unit 20 and the sub-electronic imaging unit 40 as viewed from above, and the 

interval between the imaging units is the predetermined interval A described above. The region 

indicated by dotted lines in FIG. 4 represents the image in the imaging region ofthesub­

electronic imaging unit 40. As shown in FIG. 4, a subject (indicated by a black circle in FIG. 4, 

the same hereinafter) in a position at a distance Ll on the optical axis of the main electronic 

imaging unit 20 is photographed at a position (indicated by a white circle) of an imaging region 

at an angle 01 from the optical axis of the sub-electronic imaging unit 40. In the same manner, a 

subject (indicated by a black triangle) at a distance L2 is photographed at a position (indicated by 

a white triangle) at an angle 02, and a subject (indicated by a black square) at a distance L3 is 

photographed at a position (indicated by a white square) at an angle 03. The angles 0, distances 

L, and the predetermined interval A are related by Equation (1) according to a triangulation 

principle, and since the predetermined interval A is a known constant, the angles 0 can be 

calculated when the distances L are determined. The positional relationship between the imaging 

units as viewed from the side is not shown, but because the interval between the imaging units in 

the up-down direction is the predetermined interval B described above, the positional 

relationship between the imaging units in the up-down direction is expressed by Equation (2) in 

the same manner as Equation ( 1) when the angle¢ is used instead of the angle 0. As shown in 

FIG. 5, when an XY coordinate system having the center of the sub-image GS (imaging region) 

as the origin is set with the X axis in the left-right direction and the Y axis in the up-down 

direction of FIG. 5, the position of the subject image in the sub-image GS moves farther from the 

origin the closer the distance is from the digital camera 10 to the subject, and closer to the origin 

the farther the digital camera 10 is from the subject, and the position of the subject image 

coincides with the origin when the subject is at infinite distance. In order to match the left-right 

direction of the imaging region shown in FIG. 4, FIG. 5 shows the sub-image GS with left and 
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right reversed from the original image, for the sake of convenience. The subject image 

positioned at distance Ll appearing at the center of the main image GM is therefore shown in the 

sub-image GS centered at position Kl (Xl, Yl), which corresponds to distance Ll. The 

operation amount of the distance ring 21c, which changes according to the distance to the subject, 

is detected as the operation amount So by the roller position sensor 29a, and the distance L can 

therefore be derived based on the operation amount So. Therefore, the distance L can be derived 

from the operation amount So, and the angles 0 and ¢ can be calculated from from the derived 

distance L and Equations (1) and (2). By setting the relationship between the angle 0 and the X 

coordinate, and the relationship between the angle ¢ and the Y coordinate in advance, the X 

coordinate value that corresponds to the angle 0, and the Y coordinate value that corresponds to 

the angle ¢, i.e., the cutout position K, can be derived. In the present embodiment, the 

relationship between the operation amount So and the cutout position K is stored as the cutout 

rule Rk. This cutout rule Rk is stored as a relational expression with respect to the operation 

amount So and the cutout position K, and in the case of calculating the cutout position K, this 

relational expression is used to calculate the cutout position K from the operation amount So. 

The maximum values of the angles 0, ¢are determined by the angle of view of the sub-lens 41, 

and the relationship between the angle 0 and the X coordinate, and the relationship between the 

angle¢ and the Y coordinate can be set from the corresponding X, Y coordinate values. 

tan 0 = AIL (1) 

tan ¢ = BIL (2) 

[0030] The magnification rule Rb will next be described. The magnification rule Rb is a rule 

for setting the magnification with respect to the sub-image GS so that the subject appears as the 

same size in the sub-image GS and the main image GM. FIG. 6 is a view showing the concept of 

the method for generating the magnification rule Rb. FIGS. 6(a) through 6(c) show the main 

image GM, and FIG. 6(d) shows the sub-image GS. The left and right of the sub-image GS are 

reversed in FIG. 6(d) as well, the same as in FIG. 5. As described above, since an image sensor 

22 and an image sensor 42 having different numbers of pixels are used in the main electronic 

imaging unit 20 and the sub-electronic imaging unit 40, respectively, the main image GM and the 

sub-image GS are of different sizes, as shown in the drawings. Lenses 21 having different focal 

lengths f can be used interchangeably in the main electronic imaging unit 20, and since the angle 
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of view changes when the focal length f changes, the size of the subject appearing in the main 

image GM also changes according to the focal length fl, f2, f3, as shown in FIGS. 6(a) through 

6(c). A magnification rule Rb in which adjustment magnifications B for aligning the size of the 

subject image in the sub-image GS with the size of the subject image in the main image GM are 

set as magnifications B 1, B2, B3 and correlated with the focal lengths fl, f2, f3 is generated 

based on the difference in size between the main image GM and the sub-image GS, and the 

relationship between the focal lengths fl, f2, f3 of the imaging lens 21 and the focal length of the 

sub-1 ens 41. 

[0031] The operation of the digital camera 10 of the present embodiment thus configured 

will next be described. FIG. 7 is a flowchart showing an example of the viewfinder image 

display processing routine executed by the main controller 30. This routine is executed from the 

time a power supply button (not shown) is switched on and an imaging mode is started until the 

power supply button is switched off. Image processing, display control, and other processing is 

actually performed mainly by the image processor 70 and the display controller 80, but no 

particular distinction is made between main areas of processing in the following description. 

When the viewfinder image display processing routine is executed, the main controller 30 first 

drives the image sensor 22 of the main electronic imaging unit 20 and reads the digital signal 

thereof (step Sl 00), and drives the image sensor 42 of the sub-electronic imaging unit 40 and 

reads the digital signal thereof (step Sl 10). Various types of image processing are then applied 

to the read digital signals to generate the main image GM and the sub-image GS (step S120). 

When the main image GM and sub-image GS are generated, the focal length f of the currently 

attached imaging lens 21 is inputted (step S130). The focal length among the focal lengths fl 

through f3 selected by the focal point selection lever 90h is inputted. The inputted focal length f 

is used to set the adjustment magnification B with reference to the magnification rule Rb (step 

S 140). The operation amount So of the distance ring 21 c is then inputted from the roller position 

sensor 29a (step S150), and the inputted operation amount So is used to set the cutout position K 

with reference to the cutout rule Rk (step S160). 

[0032] When the adjustment magnification B and the cutout position K are thus set, a partial 

image GSp is cut out from a cutout region having a size based on the adjustment magnification B, 

at a position based on the cutout position Kin the sub-image GS (step Sl 70), and a size 
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adjustment in accordance with the adjustment magnification B is applied to the cut-out partial 

image GSp (step S 180). Since the adjustment magnification B is set by referencing the 

magnification rule Rb using the focal length f, the subject appearing in the size-adjusted partial 

image GSp is of the same size as the subject appearing in the main image GM. A viewfinder 

image GF is generated ,wherein the partial image GSp, the size of which has been adjusted as 

described above, is superimposed in the center of the main image GM (step S190). The 

viewfinder image GF is generated by generating pixel values of the superimposed portion by 

alpha blending in which the pixel values s of the partial image GSp and the pixel values m of the 

main image GM are mixed based on a coefficient a for indicating the transparency of the top sub­

image GS with respect to the bottom main image GM. The pixel values m of the main image 

GM are used to generate the portion outside the superimposed portion. FIG. 8 is a view showing 

the generated viewfinder image GF. As shown in FIG. 8, the superimposed portion of the 

viewfinder image GF is generated as a double image by alpha blending. In the superimposed 

portion, the partial image GSp cut out from the sub-image GS is indicated by solid lines, and the 

main image GM is indicated by dotted lines. 

[0033] When the viewfinder image GF is generated in this manner, the generated viewfinder 

image GF is displayed in the EVF 82 (step S200), the process returns to step S 100 and repeats. 

The magnification rule Rb is referenced using the focal length f of the imaging lens 21 to set the 

adjustment magnification B, the cutout rule Rk is referenced using the operation amount So from 

the roller position sensor 29a, which reflects the focus position of the main electronic imaging 

unit 20, to set the cutout position K, and the partial image GSp cut out from the set cutout 

position K is adjusted in size in accordance with the adjustment magnification B, after which a 

viewfinder image GF can be displayed ,wherein the partial image GSp is superimposed on the 

main image GM. A viewfinder image GF can therefore be generated ,wherein the double image 

of the superimposed portion changes in conjunction with adjusting the focus of the main 

electronic imaging unit 20. FIG. 9 is a view showing the relationship between the misalignment 

of the viewfinder image GF and the focus. In FIG. 9(b), there is no misalignment in the 

superimposed portion, but this means that a partial image GSp of the correct position is cut out 

from the subject image in the sub-image GS, and the subject is in focus. In FIGS. 9(a) and 9(c), 

however, the misalignment which occurs in the superimposed portion means that a partial image 
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GSp of an offset position is cut out from the subject image in the sub-image GS, and the subject 

is out of focus. In FIG. 9(a), the focus is shifted inward from the subject, and in FIG. 9(c), the 

focus is shifted in front of the subject. The user can thus adjust the focus while confirming the 

misalignment of the superimposed portion of the viewfinder image GF. Since the partial image 

GSp is superimposed in the viewfinder image GF by primarily using the main image GM in this 

instance, a viewfinder image GF can be generated . There is no parallax in the view finder image 

GF with respect to the main image GM. Since the partial image GSp is also superimposed on the 

main image GM after the focal length f of the currently attached imaging lens 21 is used to adjust 

the size of the partial image GSp, no size difference occurs between the images in the 

superimposed portion. 

[0034] The operation of the digital camera 10 during correction of the magnification rule Rb 

by the user will next be described. FIG. 10 is a view showing an example of the correction 

processing routine executed by the main controller 30. This processing is executed when the 

correction mode is selected by operation of the mode selection button 90d by the user. In the 

following description, the cutout position K is assumed to be normal in the correction of the 

adjustment magnification B. When this correction processing routine is executed, the main 

controller 30 displays an instruction screen on the liquid crystal monitor 84 instructing the user to 

first place a target object Min a position at a reference distance L, and operate the distance ring 

21c so that the distance scale thereof is at the rotation position indicating the distance L, and then 

to press the OK button 90e once the above operations are completed (step S300). The process 

then waits for the OK button 90e to be operated by the user (step S310). When the OK button 

90e is operated, the focal length f of the currently attached imaging lens 21 is inputted ( step 

S320). As described above, the focal length selected by the focal point selection lever 90h is 

inputted. When the focal length f is thus inputted, a viewfinder image GF is generated in 

accordance with the current adjustment magnification B and cutout position K (step S340). This 

processing is performed in the same manner as the viewfinder image display processing routine 

described above. The adjustment magnification B at this time is a magnification which is set by 

using the inputted focal length f to reference the magnification rule Rb. A viewfinder image GF' 

in which the superimposed portion of the generated viewfinder image GF is enlarged is then 

displayed in the EVF 82 (step S350). FIG. 11 is a view showing an example of the viewfinder 
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image GF' in the correction mode. As shown in FIG. 11, the superimposed portion is enlarged in 

the display, and a message is displayed indicating that adjustment is in progress. Under ordinary 

circumstances, a viewfinder image GF' is displayed , wherein there is no size difference in the 

superimposed portion, as shown in FIG. 1 l(b). However, when the positions of the main 

electronic imaging unit 20 and sub-electronic imaging unit 40 are offset due to some abnormality, 

a size difference can occur in the superimposed portion, as shown in FIG. 1 l(a). 

[0035] When the viewfinder image GF' is thus displayed, the process waits for an adjustment 

operation by the JOG dial 90g (step S360) or operation of the OK button 90e (step S370). When 

an adjustment operation occurs, a determination is made as to whether the adjustment is for 

enlargement or reduction (step S380). For example, when the JOG dial 90g is rotated to the right, 

the adjustment is determined to be for enlargement, and when the JOG dial 90g is rotated to the 

left, the adjustment is determined to be for reduction. When the adjustment is determined to be 

for enlargement, a magnification change amount Lib having a positive value is set in accordance 

with the operation amount of the JOG dial 90g (step S390), and when the adjustment is 

determined to be for reduction, a magnification change amount Lib having a negative value is set 

in accordance with the operation amount of the JOG dial 90g (step S400). The magnification 

change amount Lib is added to the current adjustment magnification B to change the adjustment 

magnification B (step S410). 

[0036] When the adjustment magnification B is changed in this manner, the process returns 

to step S340 and repeats, so that adjustment operations from the user are repeatedly received 

until a size difference in the viewfinder image GF' is no longer confirmed. When a determination 

is made in step S370 that the OK button 90e has been operated, a confirmation message inquiring 

whether to correct the magnification rule Rb according to the current adjustment magnification B 

is displayed in the EVF 82 (step S430), and the process waits for a button operation (step S440). 

When the cancel button 90f is operated in step S440, the process returns to step S340 and repeats. 

On the other hand, when the OK button 90e is pressed in step S440, the magnification rule Rb is 

corrected by using a magnification change amount LiB (the cumulative value of the magnification 

change amount Lib) as a correction value for the inputted focal length f (step S450), and the 

routine is completed. Now, we think about a case in which the inputted focal length f is the focal 

length f2, for example, for the correction of the magnification rule Rb. In this case, the 
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magnification change amount L1B is first added as the correction amount to the adjustment 

magnification B2 of the focal length f2. For the adjustment magnification Bl of the focal length 

fl, a magnification change amount L1B which is in accordance with the ratio of the adjustment 

magnification B2 and the adjustment magnification B 1 is added as the correction amount. The 

same principle applies for the adjustment magnification B3 of the focal length f3. It is thus 

possible for the user to correct the magnification rule Rb by a simple method. A magnification 

change amount L1B may also be acquired for each of a plurality of focal lengths, and the 

magnification rule Rb may be corrected based on the acquired magnification change amounts L1B. 

[0037] The magnification rule Rb of the digital camera 10 at the time of shipping reflects 

individual differences in each digital camera 10, and is registered in the process of manufacturing 

the digital camera 10. This process will be described hereinafter along with the method for 

manufacturing the digital camera 10. FIG. 12 is a view showing an example of the 

manufacturing process of the digital camera 10. In the manufacturing process of the digital 

camera I 0, the constituent parts are first assembled in the main body 12 (step S500). In this 

assembly step, the main electronic imaging unit 20, the sub-electronic imaging unit 40, the image 

processor 70, the display controller 80, the EVF 82, the liquid crystal monitor 84, the operating 

switch group 90, the main controller 30, and other components are installed in the main body 12. 

At this time, a default adjustment magnification for each focal length is registered as the 

magnification rule Rb in the flash memory 38. When the digital camera 10 is thus assembled, 

preparation is made for generating the magnification rule Rb (step S510). In this preparation step, 

a power button (not shown) of the digital camera 10 is switched on, the digital camera 10 is fixed 

to a tripod or the like, a target object Mis placed in a position at a predetermined distance L from 

the fixed digital camera 10, the focal point selection lever 90h is operated to coincide with the 

focal length f (the focal length fl in this case) of the currently attached imaging lens 21, and the 

distance ring 21 c is rotated to the position at which the distance scale indicated thereon shows the 

distance L. At this time, the switching on of the power button of the digital camera 10 causes the 

viewfinder image display processing routine described above to be executed. A viewfinder 

image GF generated in accordance with the default adjustment magnification corresponding to 

the cutout position K and the focal length fl is therefore displayed in the EVF 82. 
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[0038) When the viewfinder image GF is thus displayed, the size difference of the 

superimposed portion of the displayed viewfinder image GF is confirmed (step S520). A slight 

size difference may occur in the superimposed portion at this time due to individual differences 

between digital cameras 10. Individual differences between digital cameras 10 occur due to 

manufacturing or assembly error in the main electronic imaging unit 20, the sul:relectronic 

imaging unit 40, and other parts, or to such factors as the characteristics of the image sensors 22, 

42. When a size difference is confirmed in the confirmation step, magnification adjustment is 

performed until the size difference can no longer be confirmed (step S530). This magnification 

adjustment is performed in the same manner as the adjustment processing in the correction 

processing routine shown in FIG. 10. When a size difference can no longer be confirmed, a 

magnification rule Rb is generated using the adjustment amount for the focal length fl and 

registered in the flash memory 38 (step S540). The magnification rule Rb is generated in the 

same manner as the magnification rule Rb is corrected in the correction processing routine shown 

in FIG. 10, by adding the adjustment amount for the focal length fl in accordance with the ratio 

thereof to the adjustment magnification for each focal length. Size differences that accompany 

individual differences due to assembly error and other factors in the digital camera 10 can 

thereby be eliminated, and a highly precise magnification rule Rb can be generated and registered. 

[0039) The correlation between constituent elements of the present embodiment and 

constituent elements of the present invention will next be clarified. The EVF 82 of the present 

embodiment is an example of an image display unit. The main electronic imaging unit 20 is an 

example of a main imaging unit. The sub-electronic imaging unit 40 is an example of a sub­

imaging unit. The focal point selection lever 90h in an example of the focal length acquiring unit. 

The main controller 30 is an example of the magnification setting unit. The combination of the 

main controller 30 and image processor 70 is an example of a composite image generation unit. 

The display controller 80 is an example of the display control unit. The JOG dial 90g is an 

example of the instruction receiving unit. The main controller 30 is an example of the correcting 

unit. 

[0040) According to the digital camera 10 of the present embodiment described in detail 

above, the focal length f of the currently attached imaging lens 21 is acquired, the magnification 

rule Rb is referenced using the acquired focal length f to set an adjustment magnification B, the 
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size of a partial image GSp cut out from a predetermined position of the sub-image GS is 

adjusted in accordance with the set adjustment magnification B so as to be the same size as the 

main image GM, a viewfinder image GF is then generated by superimposing the partial image 

GSp on the main image GM. The generated viewfinder image GF is displayed in the EVF 82. A 

viewfinder image GF in which the two images are superimposed can therefore be generated and 

displayed by a simple configuration without the use of a complex mechanism. 

[0041] By configuring the correction mode so that the magnification rule Rb is corrected in 

accordance with a magnification change amount set by a user operation, the magnification rule 

Rb can be corrected by the user. Since the superimposed portion of the viewfinder image GF' in 

the correction mode is enlarged in the display, size difference is easily confirmed, and the 

magnification rule Rb can be smoothly corrected. Furthermore, since the operation amount So of 

manual focusing is acquired to set the cutout position K of the partial image GSp with reference 

to the cutout rule Rk, it is possible to confirm whether the subject is in focus by confirming 

positional misalignment of the superimposed portion. 

[0042] The present invention shall not be construed as being limited by the embodiment 

described above, and various embodiments of the present invention are possible within the 

technical scope of the present invention. 

[0043] In the embodiment described above, the viewfinder image GF is displayed in the EVF 

82, but the present invention is not limited to this configuration, and the viewfinder image GF 

may be displayed on the liquid crystal monitor 84. 

[0044] In the embodiment described above, a correction amount for a single focal length is 

reflected for each focal length, but the present invention is not limited tothis configuration, and a 

configuration in which the result of adjusting the adjustment magnification B for each focal 

length is reflected for each focal length may be available. 

[0045] In the embodiment described above, a partial image GSp is cut out from the sub­

image GS, and the size of the partial image GSp is adjusted, but the present invention is not 

limited to this configuration. The partial image GSp can be cut out after the size of the sub­

image GS is first adjusted. Size adjustment is also not limited to being performed for the sub­

image GS, and may also be performed for the main image GM. 
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[0046] In the embodiment described above, a case in which the sub-image GS is of a smaller 

size than the main image GM is described, but the present invention is not limited to this 

configuration, and the sub-image GS and the main image GM may be the same size, or the sub­

image GS may be larger than the main image GM. The partial image GSp cut out from the sub­

image GS is also described above as being combined with the main image GM, but the sub­

image GS may also be combined without having a partial image cut therefrom. 

[0047] In the embodiment described above, the focal length f of the imaging lens 21 is 

selected from three focal lengths fl through f3 by the focal point selection lever 90h, but the 

present invention is not limited to this configuration, and the focal length f may be selected from 

four or more focal lengths. Alternatively, a configuration in which the user inputs a numerical 

value for the focal length may be available. The focal length may be acquired by using an 

electrical communication means or the like from the imaging lens 21 without the intervention of 

the user. The imaging lens 21 may also be a zoom lens, and when a zoom lens is attached, the 

focal length at that time is preferably downloaded by an electrical communication means or the 

like to set the adjustment magnification B. When a zoom lens is attached, the magnification rule 

Rb should be continuously changed, and when the magnification rule Rb is stored as a relational 

expression to calculate the magnification, the adjustment magnification B is preferably calculated 

by using the relational expression. 

[0048] In the embodiment described above, the amount of rotation of the distance ring 21c is 

detected via the coupled roller 29, but the amount of rotation may also be directly detected by 

detecting the rotation angle of the distance ring 21 c. 

[0049] In the embodiment described above, the magnification rule Rb is a rule in which the 

focal length f and the magnification are correlated, but the magnification rule Rb may be a rule in 

which the focal length f, the distance to the subject acquired from the roller position sensor 29a, 

and the magnification are correlated. Through this configuration, even when the size of the 

subject appearing in the main image GM is dependent on the distance to the subject, it is possible 

to match the size of the subject image in the partial image GSp and the size of the subject image 

in the main image GM. 

[0050] In the embodiment described above, the viewfinder image GF is generated by using a 

blending to superimpose the partial image GSp on the main image GM without modification 
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thereof, but a configuration in which the viewfinder image OF is generated by using a blending 

to superimpose the partial image GSp on the main image GM after changing the color of at least 

one of the partial image GSp and the main image GM may be available. In this case, the partial 

image GSp or the image of the superimposed portion of the main image GM may be displayed in 

monochrome or in an amber color or other color. The partial image GSp and the image of the 

superimposed portion of the main image GM can thereby be more easily distinguished. 

[0051] In the embodiment described above, the cutout position K and the cutout region are 

established without consideration for rotation about the optical axis in the main electronic 

imaging unit 20 or the sub-electronic imaging unit 40, but a configuration in which the cutout 

position Kand cutout region reflect rotation about the optical axis in the main electronic imaging 

unit 20 or the sub-electronic imaging unit 40 may be available, and misalignment in the rotation 

direction does not occur in the superimposed portion when the subject is in focus. In this case, 

the cutout rule Rk preferably includes information corresponding to the rotation. 

[0052] In the embodiment described above, adjustment during generation or correction of the 

magnification rule Rb is performed based on manual operation of the JOG dial 90g by an 

operator or user, but the present invention is not limited to this configuration, and adjustment 

may also be performed automatically. For example, an auto-focusing operation can be employed 

instead of the manual focusing operation. The same images include the main image GM, the 

sub-image GS, and the composite image can be displayed on a camera which performs the auto­

focusing operation. 

[0053] Next, a method for manufacturing a digital camera 10 is described. The method is for 

manufacturing the digital camera 10 with a manual focusing function and of a focal length 

varying function of a main lens. The method for manufacturing the digital camera 10 includes an 

assembly step, a preparation step, an adjustment step, and a registration step. 

[0054] The assembly step is for assembling image display means for displaying an image, 

main imaging means for applying a photoelectric conversion to an image of a subject obtained 

via a main lens (imaging lens 21) and generating a main image GM, sub-imaging means for 

applying a photoelectric conversion to an image of a subject obtained via a sub-lens 41 and 

generating a sub-image GS, focal length acquiring means for acquiring the focal length of the 

main lens 21, magnification setting means for setting the magnification of the image on the basis 
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of the acquired focal length of the main lens 21 so that the image of the subject in the main image 

GM and the image of the subject in the sub-image GS are substantially the same size, composite 

image generating means for generating a composite image in which the main image GM and the 

sub-image GS are superimposed, in conjunction with zoom processing of at least one of the main 

image GM and the sub-image GS at the set magnification, display control means for controlling 

the display means so as to display the generated composite image, and storage means for storing 

various types of data. 

[0055] The preparation step of changing the focal length of the main lens 21 to a 

predetermined focal length. 

[0056] The adjustment step is for performing an adjustment with respect to the set 

magnification so that the size difference is less than or equal to a predetermined value when the 

composite image is generated by the composite image generating means and a size difference is 

identified in the generated composite image. 

[0057] The registration step is for generating a magnification rule in which the predetermined 

focal length and the magnification are correlated, and registering the generated magnification rule 

in the storage means on the basis of the magnification that is set when the size difference is less 

than or equal to a predetermined value. 

GENERAL INTERPRETATION OF TERMS 

[0058] In understanding the scope of the present invention, the term "comprising" and its 

derivatives, as used herein, are intended to be open ended terms that specify the presence of the 

stated features, elements, components, groups, integers, and/or steps, but do not exclude the 

presence of other unstated features, elements, components, groups, integers and/or steps. The 

foregoing also applies to words having similar meanings such as the terms, "including", "having" 

and their derivatives. Also, the terms "part," "section," "portion," "member" or "element" when 

used in the singular can have the dual meaning of a single part or a plurality of parts. Finally, 

terms of degree such as "substantially", "about" and "approximately" as used herein mean a 

reasonable amount of deviation of the modified term such that the end result is not significantly 

changed. For example, these terms can be construed as including a deviation of at least± 5% of 

the modified term if this deviation would not negate the meaning of the word it modifies. 
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[0059] While only selected embodiments have been chosen to illustrate the present invention, 

it will be apparent to those skilled in the art from this disclosure that various changes and 

modifications can be made herein without departing from the scope of the invention as defined in 

the appended claims. Furthermore, the foregoing descriptions of the embodiments according to 

the present invention are provided for illustration only, and not for the purpose oflimiting the 

invention as defined by the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. A digital camera having a focusing function and a focal length varying function of 

a main lens, the digital camera comprising: 

a main imaging unit configured to generate a main image by performing a photoelectric 

conversion from a subject obtained via the main lens; 

a sub-imaging unit configured to generate a sub-image by performing a photoelectric 

conversion from the subject obtained via a sub-lens; 

a focal length acquiring unit configured to acquire the focal length of the main lens; 

a magnification setting unit configured to set a level of magnification on the basis of the 

focal length; 

a composite image generating unit configured to generate a composite image by 

combining the main image and the sub-image, after at least one of the main image and the sub­

image is magnified at the level of magnification; and 

an image display unit configured to display the composite image. 

2. The digital camera according to claim 1, wherein 

the magnification setting unit is configured to set the level of the magnification in order 

to match substantially a size of the main image and a size of the sub-image. 

3. The digital camera according to claim 2, wherein 

the sub-lens is a pan-focus lens. 

4. The digital camera according to claim 2, wherein 

the magnification setting unit is configured to set the level of the magnification in a 

correction mode in which a predetermined magnification rule applies in setting the level of the 

magnification, and 

the digital camera further includes 

an instruction receiving unit configured to receive an instruction to change the level of the 

magnification such that difference between the size of the main image and the size of the sub-

20 

Page 44 of 174



image in the composite image is less than or equal to a predetermined amount in the correction 

mode, and 

a correcting unit configured to correct the magnification rule by using amount to change 

the level of the magnification as amount of correction in the correction mode, when the focal 

length of the main lens is in predetermined length. 

5. The digital camera according to claim 1, further comprising 

an focusing amount acquiring unit configured to acquire amount of the focusing, wherein 

the composite image generating unit is configured to generate the composite image by 

combining the main image and the sub-image by setting a cutout position on the sub-image, 

cutting out a partial image from the cut out position, and adding the partial image on the main 

image, and 

misalignment of the composite image decreases as the composite image is in focus with 

the subject on the basis of the amount and a predetermined cutout rule. 

6. The digital camera according to claim 5, wherein 

the predetermined cutout rule is based on a principle of triangulation based on an interval 

between the main lens and the sub-lens, and distance from the digital camera to the subject on the 

basis of the amount. 
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DIGITAL CAMERA AND METHOD FOR MANUFACTURING SAME 

Abstract 

A digital camera is provided with a focusing function and a focal length varying function 

of a main lens. The digital camera includes a main imaging unit configured to generate a main 

image by performing a photoelectric conversion from a subject obtained via the main lens, a sub­

imaging unit configured to generate a sub-image by performing a photoelectric conversion from 

the subject obtained via a sub-lens, a focal length acquiring unit configured to acquire the focal 

length of the main lens, a magnification setting unit configured to set a level of magnification on 

the basis of the focal length, a composite image generating unit configured to generate a 

composite image by combining the main image and the sub-image, after at least one of the main 

image and the sub-image is magnified at the level of magnification, and an image display unit 

configured to display the composite image. 
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VIEWFINDER IMAGE DISPLAY 
PROCESSING ROUTINE 

S100 
DRIVE THE IMAGE SENSOR OF THE MAIN 

ELECTRONIC IMAGING UNIT AND READ THE 
DIGITAL SIGNAL 

S110 
DRIVE THE IMAGE SENSOR OF THE SUB-

ELECTRONIC IMAGING UNIT AND READ THE 
DIGITAL SIGNAL 

S120 
GENERA TE THE MAIN IMAGE GM AND THE 

SUB-IMAGE GS 

S130 
INPUT THE FOCAL LENGTH f 

S140 
REFERENCE THE MAGNIFICATION RULE Rb 
USING THE FOCAL LENGTH f AND SET THE 

ADJUSTMENT MAGNIFICATION B 
B <- Rb(D 

S150 
INPUT THE OPERATION AMOUNT So OF THE 

DISTANCE RING FROM THE ROLLER POSITION 
SENSOR 

S160 
REFERENCE THE CUTOUT RULE Rk USING 
THE OPERATION AMOUNT So AND SET THE 

CUTOUT POSITION K 
K(X,Y) <- Rk(So) 

S170 
CUT OUT A PARTIAL IMAGE GSp FROM THE 

CUTOUT REGION OF THE SUB-IMAGE GS 
BASED ON THE CUTOUT POSITION KAND THE 

ADJUSTMENT MAGNIFICATION B 

ADJUST THE SIZE OF THE PARTIAL IMAGE 
S180 

G3ti IN ACCORDANCE WITH THE SET 
DJUSTMENT MAGNIFICATION B 

S190 
GENERATE A VIEWFINDER IMAGE GF IN 

WHICH THE ADJUSTED PARTIAL IMAGE GSp 
IS SUPERIMPOSED ON THE MAIN IMAGE GM 

S200 
DISPLAY THE GENERATED VIEWFINDER IMAGE 

GF IN THE EVF 

Fig. 7 
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rt-r~r, 2.o!0:+/2#2...( f.) '/2. r; l,,f • r1u· 5/4;1}4 'ifr'"- Pec.,2/., 2010 

ttm 
~~c@. ::r~;f ..l- Rtence 

£~s"""o -4!..e ... B~(!I I I 'P A1'i&<JLnh _ <:£,,· Jaoan 

OOfi Citizenship 

a;.~ Japan 

f.I.'i!f~ Post Office Address 

392-8502 B *l!l :11:IHIUIHtfifi;;:~= T ~ 3Ji5-ll} c/o SEIKO EPSON CORPORATION 
-t!,(::::i-I:;f'j✓~~~i.tl1-J 3-5, Owa 3-chome, Suwa-shi, Nagano 392-8502 Japan 

~=~fiil;i§ljlj:'\lf Full name of secondjoint inventor, if any 

~=;ll:lliJ;§lyj~(l)·4', Bf;r Second inventor's signature Date 

-f±m Residence 

OOff Citizenship 

fl.:$'~ Post Office Address 

(jf.;3=.JJJ.llilo:>~!iil~!Jl:ffl:::-::>L ,-c:t,liil~f:::lclll.,, W-4!i ~t' {);:.!::) (Supply similar information and signature for third and subsequent 
joint inventors.) 
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SE-US 105228 

IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE 

In re Application of 

Ryuichi SHIOHARA 

Serial No.: New Application 

Filed: Herewith 

For: DIGIT AL CAMERA AND METHOD FOR 
MANUFACTURING SAME 

INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner of Patents 
Washington, DC 20231 

Sir: 

PATENT 

In accordance with MPEP 609 and 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant brings 

the reference listed on the attached PTO-1449-Form to the Examiner's attention and requests 

that it be considered and made of record in this application. A copy of the non-U.S. patent is 

attached. 

This Information Disclosure Statement is being filed within three (3) months of the 

filing date of this application. Thus, no fee is believed to be due for this Information 

Disclosure Statement. However, the Commissioner is authorized to charge any fees 

associated with this communication or credit any overpayment to Deposit Account No. 50-

1836. 

Prompt examination on the merits is respectfully requested. 

GLOBAL IP COUNSELORS, LLP 
1233 Twentieth Street, NW, Suite 700 
Washington, DC 20036 
(202)-293-0444 
Dated: December 22, 2010 

Respectfully submitted, 

/Akiyoshi Onda/ 
Akiyoshi Onda 
Reg. No. 63,773 

S:\l 2-DEC I 0-MSM\SE-US I 05228 new app\SE-US I 05228 IDS.doc 
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PTO/SBI05 (08-08) 
Approved for use through 06130/2010. 0MB 0651-0032 

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no Persons are reauired to respond to a collection of information unless it displavs a valid 0MB control number. 

r SE-US105228 "'I 

UTILITY Attorney Docket No. 

PATENT APPLICATION First Inventor Ryuichi SHIOHARA 

TRANSMITTAL Title DIGITAL CAMERA AND METHOD FOR MANUF 

"- (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. ~ 

APPLICATION ELEMENTS 
Commissioner for Patents 

ADDRESS TO: P.O. Box 1450 
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450 

1. 0 Fee Transmittal Form (e.g., PTO/SB/17) ACCOMPANYING APPLICATION PARTS 

2. □ Applicant claims small entity status. 
9. D Assignment Papers (cover sheet & document(s)) See 37 CFR 1.27. 

3.0 Specification [Total Pages 22 l 
Both the claims and abstract must start on a new page Name of Assignee 
/For information on the preferred arrangement, see MPEP 608.01/a)) 

4.IZ] Drawing(s) (35 U.S.C. 113) [Total Sheets 11 l 

5. Oath or Declaration [Total Sheets 3 l 10. 0 37 CFR 3.73(b) Statement [Z]Power of 
a. fg Newly executed (original or copy) (when there is an assignee) Attorney 
b. A copy from a prior application (37 CFR 1.63(d)) 

[]or continuation/divisional with Box 18 completed) 11. D English Translation Document (if applicable) 
i. DELETION OF INVENTOR(S) 

Signed statement attached deleting inventor(s) 12. [Z] lnfoE:j'tion Disclosure Statement (PTOISBI08 or PT0-1449) 
name in the prior application, see 37 CFR Copies of citations attached 
1.63(d){2) and 1.33(b). 

6.IZ] Application Data Sheet. See 37 CFR 1.76 
13. D Preliminary Amendment 

7.0 CD-ROM or CD-R in duplicate, large table or 
14. D Return Receipt Postcard (MPEP 503) 

~puter Program (Appendix) 
Landscape Table on CD (Should be specifically itemized) 

8. Nucleotide and/or Amino Acid Sequence Submission 15. D Certified Copy of Priority Document(s) 
(if applicable, items a. - c. are required) (if foreign priority is claimed) 

a. □ Computer Readable Form (CRF) 
b. Specification Sequence Listing on: 16. D Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i). 

Applicant must attach form PTO/SB/35 or equivalent. 

□ i. CD-ROM or CD-R (2 copies); or 
17. D Other: ii. □ Paper 

c. □ Statements verifying identity of above copies 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

D Continuation □ Divisional D Continuation-in-part (CIP) of prior application No.: . ............................... 

Prior application information: Examiner Art Unit: 

19. CORRESPONDENCE ADDRESS 

[ZJ The address associated with Customer Number: I 22919 I OR D Correspondence address below 

Name Global IP Counselors, LLP 

Address 1233 20th Street, N. W., Suite 700 

City Washinqton I State DC Zip Code 20036 
Country USA I Telephone 202-293-0444 Email 

Signature /Akiyoshi Onda/ I Date December 22, 2010 
Name Akiyoshi Onda Registration No. / 63,773 (Print/Tvoe\ (Attornev/Aaent\ 

This collection of information is required by 37 CFR 1.53(b). 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 1.11 and 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-BOO-PTO-9199 and select option 2. 
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PTO/SB/17 (10-08) 
Approved for use through 06/30/2010. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Un er the Paperwor Re uct1on ct o 1 d k d A f 995 . d no persons are require to respon to a co ectIon o ,n ormatIon un ess 1t Isp avs a va 1 B contra number d II f . f I . d. I l"d OM I 

~ 
Effective on 12/08/2004. Complete if Known " Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). 

Application Number New 

FEE TRANS MITT AL Filing Date Herewith 

For FY 2009 First Named Inventor Ryuichi SHIOHARA 

Examiner Name D Applicant claims small entity status. See 37 CFR 1.27 

\..TOTAL AMOUNT OF PAYMENT I ($) 
Art Unit 

1,090.00 Attorney Docket No. SE-US 105228. ~ 

METHOD OF PAYMENT (check all that apply) 

D Check D Credit Card D Money Order ONone D Other (please identify): 

0 Deposit Account Deposit Account Number: 50-1836 Deposit Account Name: Global IP Counselors, LLP 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

[Z]charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

[{] Charge any additional fee(s) or underpayments of fee(s) 
under 37 CFR 1.16 and 1.17 

[ZJ Credit any overpayments 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

AIrnlication Tyue .Efil!J.tl 
Small Entity 

.Efil!J.tl .Efil!J.tl 
Small Entity Small Entity 
~ .Efil!J.tl ~ Fees Paid m 

Utility 330 165 540 270 220 110 1 Q9Q.QQ 
Design 220 110 100 50 140 70 
Plant 220 110 330 165 170 85 
Reissue 330 165 540 270 650 325 

Provisional 220 110 0 0 0 0 
2. EXCESS CLAIM FEES Small Entity 

Fee Descriution .Efil!J.tl ~ 
Each claim over 20 (including Reissues) 52 26 
Each independent claim over 3 (including Reissues) 220 110 
Multiple dependent claims 390 195 

Total Claims Extra Claims ~ Fee Paid m Multiule Deuendent Claims 
Q - 20 or HP= 0 X 52 = ~ Fee Paid m 

HP= highest number of total claims paid for, if greater than 20. 390 
lndeu. Claims Extra Claims ~ Fee Paid m 

1 - 3 or HP = n X 220 = 
HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer 

listings under 37 CFR l.52(e)), 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 Number of each additional 50 or fraction thereof ffil!.J1l Fee Paid m 

33 - 100 = 0 150 = (round up to a whole number) X 270 = 
4. OTHER FEE(S) Fees Paid m 

Non-English Specification, $130 fee (no small entity discount) 

Other ( e.g., late filing surcharge): 

SUBMITTED BY 

Signature /Akiyoshi Onda/ I Registration No. 
(Attornev/Aaent\ 63,773 Telephone 202-293-0444 

Name (Print/Type) Akiyoshi Onda Date December 22, 2010 

This collection of information is required by 37 CFR 1.136. 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 30 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. 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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 12/976,048 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 330 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 540 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 220 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 6 
(37 CFR 1.16(i)) 

minus 20= OR X 52 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 220 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $270 ($135 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

12/976,048 12/22/2010 2862 

22919 
GLOBAL IP COUNSELORS, LLP 
1233 20TH STREET, NW, SUITE 700 
WASHINGTON, DC 20036-2680 

1090 SE-US105228 6 1 
CONFIRMATION NO. 6698 

FILING RECEIPT 

111111111111111111111111]~!1]i~1i~1i~1i~um1u] 11111111111111111111111 

Date Mailed: 01/10/2011 

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 Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, 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 will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Ryuichi SHIOHARA, Matsumoto, JAPAN; 

Assignment For Published Patent Application 
SEIKO EPSON CORPORATION, Tokyo, JAPAN 

Power of Attorney: The patent practitioners associated with Customer Number 22919 

Domestic Priority data as claimed by applicant 

Foreign Applications 
JAPAN 2009-295202 12/25/2009 

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: 01/06/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/976,048 

Projected Publication Date: 06/30/2011 

Non-Publication Request: No 

Early Publication Request: No 
page 1 of 3 
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Title 

DIGITAL CAMERA AND METHOD FOR MANUFACTURING SAME 

Preliminary Class 

396 

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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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

12/976,048 12/22/2010 Ryuichi SHIOHARA SE-US105228 
CONFIRMATION NO. 6698 

PUBLICATION NOTICE 22919 
GLOBAL IP COUNSELORS, LLP 
1233 20TH STREET, NW, SUITE 700 
WASHINGTON, DC 20036-2680 

Title:DIGITAL CAMERA AND METHOD FOR MANUFACTURING SAME 

Publication No.US-2011-0157404-A1 
Publication Date:06/30/2011 

1111111111111111111111 ll]~!l]!~l!~l!~l!~UHI II] 11111111111111111111111 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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JAPAN PA TENT OFFICE 

zu *~ i~ 11 (1) :e= ~ i= ~c lit 6 n -c ", 6 * r.I t:t T ~c (1) m wi :e= 1.& ~= ~c lit 6 n -c 
1,, 6 -$- rJ[ c fPJ - -c- &'J 6 .::. t ~ iiE Ejij T 6 o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

/:B Jni 'tf- J3 B 
Date of Application: 

tB )JJ{ ~ ~ 
Application Number: 

/'{ ') ~fjf:: J: ~Jl-00""-0)/±\)ffl 
t::Jfl \t> ~ if:7tf¾ 0) -=f. ~O) £wt 
/:: fa':~1±\)fil[O)J'lij:::i- }"/::/±\Ji 
ii}~ 
The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

tB jJ{ A 
Applicant(s): 

2009412}§258 

ff IUt 2 o o 9 - 2 9 5 2 o 2 

JP2009-295202 

2011.if. 7}§278 ~Y:l~-~c:ii;::, 

!t~ it JT ~ ~ ~~tl~;lf Commissioner, 
Japan Patent Office 
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:,,,~- 2 9 a O)~/±l1l~ L---C~:±l ~ n0.:: ~ tc'/J:.00 IW't, ~ 4 :,,,mrm1f<-1.::::. ''/ ~ 2 o 
cm~ v:,,, ~ 2 1) 0) 1:::,,, ~ n!.im'. ~ Rll:9c L, tdliJ~~:±l ~ ti,, J,j T, 2: 0)~/::1:Hl ~f~1t J;. S 

0 ~90o 
[O O 1 8] 
~ ·fmrm{f<-1.::::. o/ ~ 4 0 ~'i, v:,,, ;;,:._'tf 4 1 a, 4 1 c ~ ~ t; ~l-'il4 1 b ~ ~if L, ~v~ 

fileJtliJ~u!tlJE ~ ti, k: /'\:,,, 7 7t - :-JJ -7- 5.:\ O)~ :l v :,,, ;;,:._' 4 1 ~, ~ :l v :,,, ~ 4 1 ~ fr L, ---C J\.1J L, 
t.::76~76mW2t!ktc J: '"? ---C~1i~,cW2t!k'9 0fflJ:tcJO)C CD 4 ~ -1/t :,,,~- ~ L, ---Clffrot~ 
tl,k:4 ~-1/t:,,,~-4 2 ~- 4 ~-1/t:,,,~-4 2 ~!IIl1J'90 F54 /'\-@1~4 4 ~-
4 ~ -1/t :,,,~- 4 2 iJ, 6 :±l:1J~ tl,tc~1i~~71/ !I Jv1'§~tcW2t!k L---C /:f::l:1)9 0 AF E 
4 6 ~ ~,fim;t 00 7J:.:B, 2: O)~:lmrm{f<-1.::::. ''/ ~ 4 0 O)yt'8!~'i, ::zis:ff 1 2 O)~ffij ~ 3¥-fr 
tc '/J:. '"? ---c P 0 o .:: .:: '"1:, ~ /'mrmff<-1.::::. o/ ~ 4 o ~ ~ 4 :,,,mrm1f<-1.::::. ''/ ~ 2 o ~ 0) M 
~f'i, ::zls:ff 1 2 O)H.:£ (7}(3¥-) 7JftiJtCP/r5EM~A, J:. T (½mi) 7J[ti],cpJrJEM~B tiltitl 
tl,k:ill.im'. ~ 7J:. 0 J:? tcffl.,7J.ftlt 6 tl,00 7J:.:B, ~ 4 :,,,mrm1f<-1.::::. ''/ ~ 2 0 0)4 ~ -1/t 
:,,,~- 2 2 iJ~~SJJ,___,.::P~sJJ[mj*O)t :,,,~- ~ L---Clffrot~ tl,---CP0 O)t;::J-f L,, 4 ~ -1/ 
t:,,,~-42~ •x~200JJ[®*'/J:.~, ~+JJ,___,~sJJ[mj*O)t:,,,~-~L---cmrot~ 
tl,---CP00 

[O O 1 9] 
[®1f<5'!1I.lifB 7 0 f'i, CKIJF L, '/J:.PiJ~, R GB [mj*O)'@.tfli005'!1I.I-?* 17 4 ~ /'\7:,,, ;i_51-l1I.I, 

'@.~Il5'!1II, lJ ~ 4 ;;,:._'5f-l1II, -JJ:,,, ~tfliIE5'!1II, [®{f< 7 y 4 Jv1::rot5'!1II'/J:. ~· 0) 71/ !I Jv :-JJ ~ 
5 tc :B lt 0 fflJ:tcJO)[mj1f<5f-l1II ~*1T9 0~f_mO)[mj{f<5'!1I.l~i'it'/'t:1 ''/ !7 ~,fim;t 0 o .:: O)[mj~5f-l1 
IIirB 7 o i-t, ~ 4 :,,,mrm1t-1.::::. o/ ~ 2 on· 6 tt:1J ~ n0 71/ !I Jv1'§~~ J\.11 L [®1f<5'!1II 
~*1T L, ---C ~ 4 :,,,[®1f<G M ~1::rot L, k: t;, 1::rotL k: ~ 4 :,,,[®1f<G M ~PJr'.iEJf:;5.:\0)[filf{f<tcW2 
t!k Lm~'f'~ffl~tt:fJ□ L---C[®1f<7 Y 4 Jv~1::.rotL tc t;, ~'/-mrm{f<-1.::::. ''/ ~ 4 0 iJ· 6 :±l:1J 
~ ti, 0 71/ !I Jv1'§ ~ ~ J\.11 L [® ff<5'!1II ~ *1T L ---C ~ '/'[®1f< G S ~ 1::rot L k: t; 9 0 o ~ tc, 
[®1f<5'!1IIirB 7 o f'i, [®1f<iJ· 6 irB:nEFJ tc [®1f< ~-tl] t; :±l 9-tl] :±l5'!1II ~*1T9 0 -t7] :±l5'!1IIirB ~, 
-t7] t; :±l L, tcirB:5t[®1f<~~fl>---C[®1f<0)~4 ;;,:._-~~~9 0~4 ;;,:._-~~irB~- ~7JO)[mj{f<tc~]J 
O)[mj{f<~_mtl~hit 0~Jvt5'!1II ~*1T9 0~Jvt5'!1I.lirB~ ~,fim;t ---C =B t;, ~'/-[®{f<G S iJ· 6 
irB:nEFJ ,c-1:7] t; :±l L, k:irB:n[®ff< G S p ~ ~ 4 :,,, [®1f< GM ,c:mtl~hit 0 ~rot5'!1II ~ fr'/J:. ? 2: 
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~ tc J: ~ E V F 8 2 tc *~9 Q t.= l5b 0) 7 y -1 ✓ jf'- liID11 G F ~ 1_:@t9 Q O 7J: .:13, liID11!ll!:II 
-g~ 7 o O)it@t!ll!:II-g~~i, T fi 0) liID 11 tc x•tl_,, --C J:.fi tc :mtlit :b 'it o liIDffl O)::®BJ=J & ~ ~91~ 
a ~ J:fP, \ --c Tfi0)00tfl0)00t*fl ~ J:.fi0)00tfl0)00t*1l ~ ifEit L- --c itrot00tffl0)00t*fl ~1-:.rot 
9 o , P :b t-9) o a '/, v ✓ F !ll!:II iT~iiJ Fil§ ~ 7J: -::) --C P o o 

[0020] 
*~rMW-g~ so ~i, liIDffl!ll!:II-g~ 7 o '"f1.:.rot~ :ht.:: 7 Y-1 ✓ ::$1'-[mffflG F ~Ev F s 2 tc 

*~ L, t.:: ~ , liIDfl!ll!:II-g~ 7 0 '"f 1-:.rot ~ :ht.:: .){ -1 ✓ 001 ff< GM-? .){ t 9 - fl - F 6 0 t c ~ ff ~ 
:ht.:: liID117 Y -1 Jv pg 0) liID 1* ~ ~~ t::::.. !7 - 8 4 tc *~ L- t.:: ~ 9 o o /J: .:13, *~tuw-g~ 8 o 
f i, 7 y -1 ✓ !/'' - liID11 G F O)f~Ji:: <1)-g~:5t ~ 1¼:::k L, --C E V F 8 2 tc *~961¼:::k*~!ll!:IIiJ~ 
iiJFil§ ~ 7J: -::J --C Po o 

[0021] 
~ffA-1o/+ff90~, 1/~o/!7-*!7 ✓ 90a-?~-1~~A-1o/+(SW) 90b, 

~J:. v /'\- 9 o c, t- F~:fR*?/ ✓ 9 o d, o K*?/ ✓ 9 o e, q:-~ ✓tJv*!/ ✓ 9 o 
f ' J O G 5' -1 ~ Jv 9 0 g ' ~/~~:JR V /'\ - 9 0 h 7J: ~· n~ b 7J: Q O 1/ ~ '1/ !/ - * !/ ✓ 9 0 
a fi, m~ v ✓ ;,( 2 1 ~:im t --c -1 .){ -1/t ✓-It- 2 2 J:.tc~fl ~ :ht.::liIDffl ~ JIX ~ ~D-ffi~ 
~ .::i.--!f-n~ $stltf-Ht o t.:: lsbll)* !/ ✓ '"f ~ o O 5'-1 ~ Jv A-1 o/ + 9 o b fi, .::i--!f- tc 
J: o 1/ ~ '1/ !/ - Al:::- P'-?~tl:lfl/J: ~· O)m~,c ~9 o:e-filrk5i::1l ~lrkJi::9 o t.= l5bl1) A-1 o/ 
+'"f ~ Go ~ J:. v /'\- 9 0 c fi, ~ J:.t~fttc#-::J --C, 7 ;;t -fl Jv7 v- ✓ 1/ ~ '1/ !/ - 2 3 
O)cm~ L- 1J: P1/ ~ '1/ !7 -•~ 1/ ~ '1/ !7 -0)-tlJ $ :ht-=i:R:~n~ $~&£X@.10)1/ ~ o/ !7 -m1Jffn~ 
iiJFil§IJ:i;R:~tc 51 ~ J:.l-:f--C~~etl tcu!tiJi::9 o t.= lsOO)* !/ ✓'"f ~ 00 t- P'~:fR* !/ ✓ 9 0 d 
fi, :e-lit- F~~:JR9 o t.::lsbO)*!/ ✓'"f~oo 2: 2: '"f, ~:JRiiJFil§IJ:t- F ~ L---Cfi, ~ 
~ t::::.. !/ - 8 4 0) BJ=j o ~ 0) lrkJE /J: ~· 0) :e-lilrkJE ~ :fr /J: 'J lrkJi::ffl t - F-? 7 Y -1 ✓ 5' - [mf 11 
G F 0)1.:_@ttcfflP $ :ho 1Jt:iztt9 o W$-m.JlU Rb ~tfliI£9 o t.= lsOO)tflJIEfflt- F/J: ~•n,;,~ o 
0 o K*!7 ✓ 9 o e ~i, :e-tt~:JR~~Ji::9 6 f.::lsbO)*!/ ✓'"f~ ~, q:-~ ✓tJv*!/ ✓ 9 o 
f ti, ~BfrlJ:-::Jf.::~:JR~fW~90f.::llbO)*,!/ ✓'"f~oo J OG5'-1~Jv9 0 gfi, @J!i 
~1ttc#-::J --c, ~~t::=.!/- 8 4 tc*~~ :ho:e-liJJlEI ~~:JR9 6 f.::lsbO)fl- Y Jv~~,11 
~ 'it t.:: ~, :e-tilrk5i::1l O)~fl ~~~ L- t.:: ~ 9 o o ¼ t.::, 2: 0) J o G 5'-1 ~ Jv 9 o g fi, J:. 
:iJtc 51 ~ J:.l-:f $:ht-=i:R:~~ T:iJtctlfJ L- Tl-:f $ :ht.::i;R:~O)P9;n,iJ~O)i;R:~tc ~ ~, 1,tl;t~-J, 
J:.:iJtc 111 ~ J:.t-:f $ :ht.::i:R:~'"f@J ~:ho~ ~~t::=. ?/ - 8 4 tc*~~ :ho liID11 ~ J:. TtcA !7 
o - Jv ~ 'it o t.:: l5b 0) 5' -1 ~ Jv ~ L- --c ~Fil§ L-, T :1J t c tlfJ L- Tl 1' $ :ht.= i:R:~'"f@J ~ :ho ~ Jr.ti 
tc A !7 o - Jv ~ 'it 6 t.= l5b 0) 5' -1 ~ Jv ~ L, --C~Fil§9 o o ~v~~:JR v /'\- 9 0 h ~i, l{X ~ 1-1lt 
$:h--Cv\om~ v ✓ :X.' 2 1 O)~v~fil§.]11 f ~~:JR9 o t.::lsbO) v /-{-'"f~oo [Kl 2 tc~9 J: 'J 
tc, ~,~~:JR v /'\- 9 oh ti, 3 -=>O)~,~file.Wt f 1, f 2, f 3 0)? t> P9;n,iJ~~~:JRiiJ 
Fil§~ 7J: -::) --C .:J3 ~ , m~ v ✓ :X.' 2 1 ~ 3'.t~ L, t.:: ~ ~ tc .::i. - -!f- tc J: -::) --Ci~~ 9 o ~,~fil§.]11 f 
O),ttrn{ tc t~ft ~ :h 6 o 

[0022] 
.){ -1 ✓ ::r ✓ 1' o-5'- 3 0 fi, CPU 3 2 ~ q:i,t, ~ 9 o '"'7-1 !7 o 70 t ''/-It-~ L, --Ct$} 

PX~ :h--C .:J3 ~, !ll!:II 70!f'71""-?:e-ti-r-'/'Jv~icti9 o ROM 3 4 ~, -r- !/ ~~lr=lfetJ 
tc icti9 o R AM 3 6 ~ , -r - !/ ~ ~ ~ ~;t iiJ Fil§'"f m~ ~ -t7J-::) --C 't -r - !/ ~ ~f~9 o 7 7 
'',/1/.:i.){t!J-3 8 ~- CKl~L-/J:v\Atl:l::1J~-1'.:J3J:~:im1g~-1' ~~fim;too 75-o/1/ 
.:i .){ t 9 - 3 8 tc fi, 7 y -1 ✓ 5'-[mffflG F <1)1.:_@ttcffl P $ :ho-tJJtl:l-m.JlU R k -?1-g$-m.JlU 
Rb iJ,;,~~~ :h--C Poo .){ -1 ✓ ::r ✓ 1' 0-7- 3 0 tcfi, t~1'1A-1 '1/ +t$ 9 0 n~ $ 0)19-fi 
O)f~1t1'§~-? ::r o,ttrn{t ✓-It- 2 9 n~ $ O)f~ft.J;. s o, .){ t 9 - fl - P' 6 on~$ i%<ij-tl:l L­
t.:: liID117 y -1 ]v_ liIDffl!ll!:II-g~ 7 0 n~ b 0)19-filiIDfl/J: ~•n,_;,AJJ ~ :ho O ¼ t.::, .){ -1 ✓ ::I ✓ 1' 
o - 5'- 3 on~$ ti, 7 ;;t - fl Jv7 v- ✓ 1/ ~ '1/ !/ - 2 3 -A..O) 1/ ~ '1/ !/ -!lim1J1'§~-? P' 5' 
-1/'\-@1~24, 4 4-A..O)fbUW1'§~, .){t 9-fl- F 6 O"'--~~~D-liID1*7 Y-1 Jv, liID11 
!ll!:II-g~ 7 o -A..O)lifilfl!ll!:IIffi~, *~tuw-g~ 8 o ""O)*~tUWffi~/J: ~•n,;,tl:l::1J ~ :hoo 

[0023] 
2: 2: '"f, -tJJtemJlU R k ~ W$-m.JlU Rb tc-:> P--ClmBJ=J9 Go ¼ 9, -t7Jte-m.Jtu R k tc-:> P--C 

lmBJ=J9 o o 2: O)-t7J te-m.JtU R k fi, 7 y -1 ✓ 5'-liIDflG F ~1_:@t9 of.:: l5b tc l::: ✓ 1' it:b'ltf~ 
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1ttefit t --C-!j-·fooHta s ;IJ-. 6ii~7t!mi1t ~-t7J &J :±:Tt7Jtl::luii1K ~~JET o tc i560J:1iJ'lU'""f db o 
o rKI 4 ti, -1:;7] tl::l:1iJ'lU R k ~~mtT o 7J~OJ:W X7J~7FT~BJ=}LK!'""f db &J, rKI 5 ti, -lj-~f!mi1t 
GS tc.:i3it ot7Jtl::luiilK OJ~f!J ~7FT~BJ::ILK!'""f db 00 rKI 4 '""ffi, :!- -1 ✓m"i'-m1t..::i..::::.. ,y r-
2 o ~ -lj-:lm"i'-m1t..:i.::::.. ,y t- 4 o ~ ~ J:.ffi;!J-. 6 Jtt-=uiilll1*~/f( L- --c .:13 &J rwfm1t..:i.::::.. o/ t­
OJftmij,HiJ:.~ L- tc J::. -5 repJfJErm~A '""fdboo ¼tc, LKl4 te,~fFl'""f7FTffl:titi, -Jj-:lm"i'-m 
ft..:i.::::..,y r- 4 0OJm1ttUiOJ-1 :J.-1/~7FTo LKl4 tC7FT J::. -5 re, :!,-{ ✓m"i'-m1'..::i..::::..,y 
r- 2 0 OJ7tll!J:.OJfile'4tL 1 OJuiiltedbo~W (LKl4 $tc~1L'""frKl7F, tJTloJ:fi) ~i, -lj­
:lm"i'-mft..:i.::::.. ,y r- 4 O OJ:;ttllJ;!J-. 6fl!& e 1 ~ ~Tm1tffl:tiJ:.OJuiil (B n) iem1i ~ ti 
00 [o):ffte, file'4tL 2 OJ1t~W (~-fl!) fifl!& e 2 ~~Tuiil (B-fl!) re, file'4tL 3 
OJ1t~#: C~lmfll) fifl! & 0 3 ~ ~Tuiil C E3 lmfl!) te-t-ti.:etim1t ~ hoo -:: OJ J::. -5 ~ 
fl! & 0 ~ file'4t L ~ PfrJE rm~ A ~ ti, - fl! JUJ;. OJ J]{I_l!Bc J::. &J 5-:\ ( 1 ) OJ J::. -5 ~ ll 1*te db &J , 
pfrJEfti,~ A !i.lH~ OJJE~'"<: db o tc i56file'4t L ;!JtiR ¼ tir!ftl & e ~<Kisb o-:: ~ ;/Jt'""f ~ o o ~.:13 
, JUffi;IJ-. 6 Jitcuiilll 1*0J LKl7F!i'gf~ L- tc ;1Jt, rwfm-ff< ..:::r..::::.. ,y r- OJ J:. T7J[ti] OJ rm~ fiJ:.~ L­
t.= J::. -5 rerJfJErm~ B '""f db o ;IJ-. 6, fl! & e OJf\;b &J tcfll & cp ~ ffl Po ~, 5-:\ C 1 ) ~ loJ:ff re 
5-:\ (2) OJJ::.-5~ll1*tedboo ¼tc, rKl5tC7FTJ::.-5re, -lj-:l[miftGS Cm1tffl:ti) OJ$ 
IL,\~)]{,~~ L, --C rKI 5 $ E:ti7J[ti] ~ Xll!. J:. T7J[ti] ~ Y ll! ~ To X Y ~ffl* ~ ~JET o ~, 
-lj-:l[miftG s OJ$ OJ~W!mi1tOJuiilfi, 71/ -!7 Jv-}J :!- 5 1 o ;IJ-. 61~#:¼ '""f OJfile'4ft;!Jt1& 
< ~ o ri ~·m,~h.,. 6 m~';IJ-. &J, file'4fthtm < ~ o ri ~·m,~ien < ~ &J m~.ttmOJfile'4t'""f tim,~ 
ic ~1&T Go ~.:13, rKI 5 '""f ~i, rKI 4 te7f( L, tcm1tffl:tiOJkti7J[ti] ~ )J[ti] ~-3-;b-lt o tc i5b tc 
, ~~l **OJ!mi1'~6kt1~&E~-itfc-1j-~[mi1'GS~rKl7FTo~OJ~L-ko -::tt6 
OJ-:: ~;IJ-.6, :J.-1 ✓!mi1tGMOJ$~ii~tcll9(L,:±l~htcfile'4ftL 1 OJuiiltedbo~#:!miftfi 
, -lj-'::f[miftG Ste.:i3P--Cfi, file'4ftL 1 tettfitTouiilK 1 (X 1, Y 1) ~q:i,t\~ L,'""(119( 
L-tl::l~tto-::~te~oo -::-::'""f, 1t~#:¼'""fOJfile'4ttcritt--c~1LTofile'4tlJ ✓ :!1'21 cOJ 
f~ff-=-~ ::r n uiil t ✓ -lj- - 2 9 a te J::. '"::J --c f~1t-=- s O ~ L, --c ~ ti::: L, --c p 0 tc i5b' t~1t-=- s 
o te£"'.5P --C file'4ft L ~J.J < -:: ~ ;/Jt'""f ~ o o -:: OJ tc isb, f~{'f J;. S o ;IJ-. 6 file'4ft L ~J.J1t-. --C, JJi 
Pfcfile!f4i L ~ 5-:\ ( 1) ( 2) ~ ;IJ-. 6 fl! & 0, fl! & cp ~<Kisb o-:: ~ ;/Jt'""f ~ o o --'f L, --C, fl! & 
0 ~ X~ffl ~ OJ001*.:i3 J::. ~fl! & cp ~ Y ~ffl ~ OJll1*~-=fisb~)!:JE L, --C .:i3~ttf, fl! & 0 texifit 
To X~fflOJff~fl!& cp texifitT o Y ~fflOJ1fJW'bt7Jtl::luiilK ~JJitl::lT o-:: ~ ;/Jt'""f ~ 00 
*~tftE~~'""f fi, -:: OJ J::. 7 ~f~ff-=- s O ~ -1:;7] tl::luiilK ~ OJx1fitll1*~-t7Jtl::l:1iJ!U R k ~ L, --c 
~ct-t L, --C Po ~ OJ ~ L, tc o -:: OJ-tl] tl::l~J!U R k ti, f~1t J;. S o ~ -1:;7] tl::l uiil K ~ OJ ll 1*5-:\ ~ L, 
--c ~ct-t L, ' -1:;7] tl::lu iii K ~ <K i56 0 ~-3' tC' -t- OJ ll 1*5-:\ ~ ffl p --c f~1t-=- s O ;IJ-. b 'm'll ~ 1T ~ '"::J 
--C {7] ti::: {1[ iii K ~ <K i56 o ~ OJ ~ L, tc o ~ .:i3, fl! & 0 , cp 0J~7({1!1 !i-lj-:l v ✓ ,:7,'.' 4 1 OJ [mjfll te 
J::. &JJE¼ &J, -t-tttexifitToX, Y~fflOJfg;IJ-.6, fl!&0 ~X~ffl~OJ001*.:i3J::.~fl!&cp 
~ Y ~,~ ~ OJll1*~~JET o-:: ~ ;/Jt'""f ~ 00 

(0024) 
t an e = A/ L • • • ( 1) 
tan cp =B/L • • • (2) 
(0025) 

'IX te, fg$mJ'lU R b te-=> 1t-. --C ~BJ=} Too -:: OJfg$m!'lU R b f i, -lj- :l[mift G S ~ :!- -1 ✓ [mi 
ft GM~ tell9( L, ti:::~ h01t~#:~[o] 1:7(~ ~~To tcisbOJ, -lj-7'!mi1'G S tcxiT o1ir$~ 
~JET o tcisbOJm!'lU'""f dboo rKI 6 fi, fg$mJ'lU Rb ~~mtT o7J~OJ:WX7J~7FT~BJ::ILKI 
'""fdboo LKl6 (a)~(c)tl:J.-1 ✓!mi1'GM~7Fl-, LKl6 (d)tl-!j-~[mi1'GS~7FT 
o ~ .:i3, rK1 6 ( d ) tc .:i3 P --C ~ , rK1 5 ~ loJ:fi re -!j- 7'!mi ft G s OJ kti ~ &E ~ -it --C rKl7FT o 
~OJ~ L, tco -:: -:: '""f, :!- -1 ✓m"i'-m1t..::i..::::.. 'Y r- 2 0 ~ -lj-7'm"i'-m1t..:::r..::::.. 'Y r- 4 0 ~ fi, J:. 
~L,tcJ::.·"He[mi*~OJ~~o-1:J.-1/t ✓-lj--22 ~-{ :J.-1/t ✓-lj---4 2 ~;IJ{fflP6h 
--C Po tc isb, rKl7FT o J::. 7 tc, :!- -1 ✓!miftG M ~ -lj-7'!mi1tG S OJ-lj--{ ,:7,'.';/Jt~~ o ~OJ~~ 
00 ¼ k, :!- -1 ✓m"i'-mft..:i.::::.. ,y r- 2 0 ti, ~v~file'4ft f OJ~~ o v ✓ :A 2 1 ~~~tiJtil~~ 
~ OJ'"<: db &J, ~v~file'4t f ;/Jt~~ o ~ -t-OJ[mifl! ~ ~;bo tc isb, rK16 (a) ~ ( c) te7FT J::. 
7te, ~~v~file'4ftf 1, f 2, f 3tcf;tt--C:J.-1 ✓ !miftGMtcll9(L,tl::l~ho~#:OJ7(~ 
~ ~ ~11::T o -:: ~ te ~ o o -:: OJ J::. 'J ~- :!- -1 ✓ !mi1t GM~ -lj-7'!mi1t G S ~ OJ-lj- -1 ,:7,'.' OJ~lt-. 
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~m~i-<:.<::(2 1 O)~~,~file•f 1, f 2, f 3 ~-lj-:t'v::,,,;,,:·4 1 O)~,~file•~0)~11M;:: 
£-:5v"----C, -lj-:;t'@HlG S t;::fB<~Wfl~ :J.1 ::,,,[®flGM0)1t~wfl~ 0)7(~ ~ ~fflu;t0 k:.ri> 
0)~~1i$B ~1i$B 1, B 2, B 3 ~ L- ----C-i":h-r:h~IEL-, ~~v~file• f 1, f 2, f 
3 ~ ~iIM~tt.=1i$i~JlU Rb ~1::.rot--t 0 't 0) ~ L- f-=o 

[0026] 
~ t;::, 2: ? L- ----C l'IPX ~ :h tc *~tit!i~~O)-r :J ?' Jv jJ :J. '7 1 0 0) 1:/JfH;::-:::> P ----C ~Bij 9 0 o 

CR! 7 tt, :J. 1 ::,,, :::r ::,,, r- n - 5 - 3 o t;:: J: t-J ~fr~ :h 0 7 7 1 ::,,, !I' -[®fl*~!ll!:IIJv-+::,,, 
0)~1,IJ ~~97t:1-;J---y - r- '"'f ~ 00 2: O)Jv-+ ::,,,i"i, CR]~ L- /J:Pmim{~ ?' ::,,,iJt7t ::,,,t;:: ~ 
;h, m~--=c- F~~~ L- -en\ $7t7 ~ :h0 ~ '"'f~1T~ :h00 /J::s, [®fl!ll!:II~:p(~i'1UW/J: 
~·,"i, ~~,;:: r"i[®fl!ll!:II~~ 1 o ~*~tuw~~ s o nt±w ~ tJ: '? ----c 1r1J:.t:>:n0 -t O)'"'f ~ 0 nt 
' t.:rfO)~Bij'"'ft"i4~t;::3::.f;t~IK5JU--t0 2: ~/J: < ~Bf.1900 2:0)Jv-+::,,,iJt~fr~:h0 ~­
:J. 1 :1/ :::r :1/ r- n-5- 3 0 i"i, ~ 9, :J. 1 ✓m-=t-m1fl.::i,::::. ''/ r- 2 0 0)1 :J. - :Jt ::,,,-lj-- 2 
2 ~ IIIl:/J L- ----c -r:J !1 Jv1g~0)~%.7;1.tl:l L- ~fr/J:? ~ ~t;:: (.A.:::;-"/ 7' s 1 o o) , -lj-:;t'm-=t-m 
1fl.::i_::::."/f--.400)1:J.-:}t::,,,-lj--42~H~L-----C-r:J?'~~~O)~.ij.tl:lL-~~/J:') (A 
.:::;- ''/ 7' s 1 1 o) o ~t;::, ~%.7;1.tl:l L- ~fr/J: '? f-=-r:J !I Jv1g~t;:t1 L- ----c ~ff!O)[®fl!ll!:II ~~ 
~L-----C:J.1:1/[®1*GM~-lj-7[®1flGS~~1::.Jvt90 (AT"/7S120)o :J.1:1/[®1*G 
M ~ -lj-:;1'[®1* G S ~ ~ 1::./Vt--t 0 ~, :EltEJfX t-J #~t $ :h ----C lt "0 m~ v :1/ ;,,:· 2 1 O)~v~file• f 
~ A1J--t 0 (.A.:::;-''/ 7 S 1 3 O) o 2: 2: '"'fi"i, ~v~~tR v /'\- 9 O ht;:: J: t-J ~v~file• f 1 
,..__, f 3 0)? ~ O)P9:n,iJ\t;:~tR ~ :h----C P0 't 0) ~ J...11--t 00 -i" L- ----c, AJJ L- tc~,~file'4i f 
~fflP----C1i$::1JU'lUR b ~$9f;l.L-----C~~~$B ~~XE:90 (AT"/ -;I'S 1 4 0) 0 ~,;::, :::r 
t:1UL~t::,,,-1j--29a~$0)~-9:1/if21c0)~,f'faso~A1JL-(AT"/7S150 
) ' AJJ L- td~ff as O ~ ffl lt \ ----c -l;7J mmi=iu R k ~$9f;l. L- ----c -1;7] tl:lUL~ K ~ ~IE9 0 (.A 7 ''/ 
7S 1 6 0) o 

[0027] 
2: ? L- ----C, ~~fi$ B ~ t7Jtl:lUL~K ~ ~~XE:9 0 ~, -lj-:l[®flG S 0){7Jtl:lUL~K t;::£-:5 

Pf-=UL~'"'f~~1i$B t;:£-:5Ptc7(~ ~ 0)-1;7Jtl:l~:1:in\ b~~nlmtflG s P ~-1;7] t-J tl:l L- (.A.:::;­
''/ 7' s 1 1 o) , -t7J t-J m L- tc~~nlmtfla s p ,;::tt L-~~~*B t;::vt'? tc-lj-1 ;,,:-~~~1r1J: 
') c..A .:::;- "/ 7' s 1 s o) 0 ~~fi* B i"i, ~,~file• f ~ m P----c 1i$mJ'lu R b ~$Yf;l. L- ----c ~ 
IE~ :hf-= 't O)'"'f ~ 0 tc ri>, -1j-1 ~~~~ :hf-=~~n[®1*G s P i"i, -i".:: t;::~ L- tl:l ~ :h----C 1t "0 
1t~WO)*~ ~ iJt :J. 1 ::,,,[®flG MO)fB<~W ~ fa] t*~ ~ ~ /J: 00 .:: ? L- ----C-lj-1 ~~~iJtfr 
/J:h:ht-=~~n[®1*G Sp~ :J. 1::,,,[®1flGMO)$::kJ;::jU~-3'.b-lt----C771 :1/ !f'-[®1*G F ~ 
1::.rot--t 0 (.A.:::;-"/ 7 S 1 9 0) o 771 :1/ !f'-[®flG F 0)1::.Jvtt"i, TfiO) :J. 1 :,,,[®fl GM 
t;::xt--t 0 J:.fi 0)-lj-:;l'[®flG s O)::®Bf.1&~~911M& a t;::£-:5P----C, ~~nlmtflG s P O)[mt*fl!1 
s ~ :J. 1 ::,,,[®flGMO)[mt*fl!1m ~ ~iE£:;'El9 0 7 Jv7 7 -::1· v :1/ F!ll!:IIt;:: J: t-J, :mtl-3'.b-lt~~ 
n 0) [mt *ft~ 1::.nx--r 0 .:: ~ ,;:: J: t-J fr tJ: ') 0 tJ: :s, :mtl-3' .t:>-1t~~n ~ ~ < ~~nt"i, :J. 1 ✓ [mt 
flGMO)[mt*fl!1m~fflP00 CR] 8 i"i, 7 71 :1/!/'-[®flG FiJt1::.px;~tl,0:;tf-=j'-~~9~Bij 
CRl'"'f ~ 0 o CRl~--t 0 J: ? t;::, 7 7 1 ::,,, !/' -[®fl G F O);mtl-3'.b-lt~~ni"i 7 Jv 7 7 -::1· v::,,, P' 
!ll!:Itt;:: J: t-J =:mfl ~ L- ----C 1::.Jvt~ :h00 /J::B, :mtl-3'.b-lt~~n'"'ft"i, -lj-:;l'[®flG S iJ\ $-l;l] bJ 
tl:l ~ :hfc~~nlmtflG SP ~~*i'"'f~ L-, :J. 1 ::,,,[®flGM~,~*i'"'f~9o 

[0028] 
2:?L-----C771:1/5-[®1*GF~1::.Jvt90~, 1::.nx;L-fc771:1/5-[®1*GF~EVF 

8 2 t;::*~ L- ----C (A.:::;-''/ 7 S 2 0 0) , A.:::;-''/ 7 S 1 0 0 {;::J:R t-J !ll!:II ~~ t-J :ig9 o 2: 0) J: 
? t;::, m~v::,,,;,,:·2 1 O)~v~file•f ~fflP----Cfi$mJ'lUR b ~$9f;l.L-----C~~fi$B ~~XE:9 
0 ~ ~t;:: :J. 1 ::,,,m-=t-mfl.::i_::::. "/ r- 2 o 0) 1:::::,,, r-UL~~ &~--t 0 :::r t:1UL~t ::,,,-lj-- 2 9 an\ 
$ 0) t~ff a s o ~ ffl 1t "----C -t7] tl:l mJ'lU R k ~ $ 9f;l. L- ----C -tl] tl:l UL~ K ~ ~IE L-, ~IE L- tc ¾7J tl:l UL~ 
K iJ\ $-tl] t-J tl:l ~ :h tc ~~nlmtfl G S P ~ ~~~$ B t;:: vi:'? ----C-lj- 1 ;,,:-~~ L- ----C iJ\ $ :J. 1 ::,,, [mt fl 
GM t;:::m.t;.-3'.b-lt tc 7 7 1 :1/ !I' - [®fl G F ~ :p(~9 0 2: ~ iJt'"'f ~ 0 o 2: 0) tc ri>, :J. 1 ::,,,m 
-=t-mfl.::i,::::. ''/ r- 2 o 0) 1::: ✓ r--8'.t:>-1tt~1t,;::fil)t----c:m:tl-8'.t:>-1t~~n0)=:m:flnt~1t--r 0 7 7 

1 :1/ !f'-[®1* G F ~1::.rot--t 0 2: ~ iJt'"'f ~ 0 o CR! 9 i"i, 7 7 1 :1/ !!'-[®fl G F 0)9:n, ~ l::: :1/ 
r--3'.b-lt ~ 0) ~1ik~~9~BijCR]'"'f ~ 0 o CR! 9 ( b) '"'f t"i, :mtl-8'.b-lt~~7tt;:: 9n,iJt1::. t ----C 
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1t \7J: 1t v/J~, .:: :hfi-Tt ·::1'[mHt a s $ O)f&'.~1':00l1ftJ\ GIEL 1t Vlli.rn[ O)ti~71-00l11 a s P ~-1;7] t-J tl::l 
L--CP62:~~~~L,, 1&'.~1':tct:::;.,,-~;IJ~i:i-~L--CPoo ~--Jj, rm9 (a), (c) '"1:fi 
:mtli:i-;t::>ii"ti~:5}tc 9 ti iJ~~ t --C ~ t-) , 2: ti f i-Tt -:;1'[mf 1fl G S g=t 0) ~1':[mf 1fl;IJ\ G 9 tit:::. 'ill. ml 
O)ti~n0011ta s P ~-t7Jt-J tl::l L--CPo.:: ~ ~~~L- 1&:~1':~ 1:::;.,,- ~n~--rti--cPoo JJ:~, 
rm 9 (a) '"1:fi, f&'.~'ftJ: t-J 't ~,u,c l:: ✓ ~ 7J~9;h--C ~ t-J, rm 9 ( C) '"1:fi~'ftJ: t-J 't 
.=f.ffilflHc t:::;.,,- ~tJ~--rti-r1t\00 2:0)J: '5 tc, .::i--lf-,i, 7 7,{ :;.,,-:,f'-[mJ1fG FO);m;tli:i­
;;bii"ti~7t0)9;h~~iiLJJ:tJ~G, t:::;.,,- ~i:i';;bii-~902: ~iJ~'""<:~00 2:2:'"1:, 77-1 :;.,,-!f' 
- [mf 1f G F ,i, .±. ,c ~ ,{ :;.,,- [mf 1f GM~ ffl 1t \ --C ti~:5t[mf 1fl G S p ~ :mtli:i-;;b it t:::. 't 0) '""<: ~ 6 fJ\ 
G, ~ ,{ :;.,,-[mf1fG M ~ m,~0)/J:lt \lfill1f ~ 9 o 2: ~ iJ~'""<: ~ 00 ~ t:::., IJt(±JfX t-J #lt G ;h--C 1t \ 
om~ v :;.,,- ;;( 2 1 O)~v~fi!e.11 f ~ ffl P--C ti~7tOOl11 G s P 0)-lf ,{ _::;(~~m Lt:::. J:. '"1: ~ ,{ /'lfill 
11G Mtc:m;t;.i:i';;bit 0 7J\ G, :mtli:i-;;bii"ti~7tO)lfill1fl,c*~ ~ 0)9;h;/J~~ t 0 2: ~ ,itJ:lt \0 

(0029] 
IX tc, .::i - -If - tc J: t-J 1ti:$:m.JlU R b tJ~::j!mi.E ~ ti o ~0)-r 1/ ::9 Jv :h ~ 5' 1 O 0) 11111' tc "JP 

--c lmBJ=J 9 0 0 rm 1 0 ,i, ~ ,{ ✓ ::r ✓ ~ 0 - 7 - 3 0 ,c J: t-J *iT ~ ti 01mIE:»!:IlJv-+ ✓ 0) 
~1,tl~:JF9lmBJ=Jrm'""<:~00 2:0):»!:llfi, .::i--lf-0)-=t:-- r-~:JRil{::$7 :;.,,-9 0 d O)t~ff'cJ: t-J 
::j!mi.Effl-=t-- F ~~tit:::.~ ~'C*iT~:hoo /J:~, 2: 2: '"1:fi, -1;7Jti::l-'lli.ti1KtJ~IE'm''"1:~o 2: ~ 
~frut~,c~.fif1tr:$B tc~-f9 otflIIEic--:::) 1t \--ClmBJ::19 00 2: 0)1fffi.E:»1IlJv-+ :;.,,-;IJ~*iT~ :ho 
~' ~ ,{ ✓ ::r ✓ ~ 0 - 7 - 3 0 ,i, ~ 9, £.$li'etl L 0)-'lli.til,c El fflWM ~ rn[v \ --c' file.ti 9 
✓ tf 2 1 c O)fi!e.11 El~ t-J n~fi!e.11 L ~:7F9§!iwrnr ~ tJ: o J: -5 t~flc9 o1t*~frtJ: 1t \, ff* 
tJ~'¥c19;htf o Kil{ ::9 :;.,,- 9 o e ~f~11'9 o 2: ~ ~~9 §'O)ffi:JFOOltffi~~~.::r:-.::::.::9 - 8 4 tc 
*:JF L, --C (7--. -r o/ 7 S 3 0 0) , .::i--lf-ic J: t-J OK il{ ::9 :;.,,- 9 0 e ;IJ~f~ff ~ :ho 0) ~ff":J 

(7--. -r o/ 7 S 3 1 0) o OK i1{ ::9 :;.,,- 9 0 e tJ~~1t ~ ti o ~, IJt(±JfX t-J #lt G ti --C 1t \om~ 
v:;.,,-.::::(2 1 O)~v~fi!etlf ~A1J90 (7--.-r,'/ 7S 3 2 0) o J:.i£Lt:::.J: '5 ,c, ~v~~:fRv 
/'\- 9 O h tc J: t-J ~:JR~ ti --C Po 't 0) ~ J\1J9 6 o 2: '5 L --C ~,~li'e.11 f ~ J\1J9 6 ~, fl 
t£0)~.fif1ti:$B ~ -l:7Jti::l-'lli.tilK ~ ,c1/E'? --C 7 7,{ :;.,,- !f'-[mf1fG F ~~px:9 o (7--.-r ''/ 7 S 3 
4 0) o 2: O):J11llfi, J:.i£ Lt:::. 7 7 ,{ :;.,,- !f'-[mf1f*:JF:»!:IlJv-+ :;.,,-O):J11ll ~ loJ:f~Hc1r/J:;;b 
:hoo /J:~, 2:0)~ ~O)~.fif1ti:$Bfi, A1JLt:::.~,~fi!etlf ~ffiP--Cm:$:m.JlUR b ~$¥ij 
L, --C~IE~ ;ht:::.1g:$ ~ 1J: '? --C Poo -r L, --C, ~px;~ :ht:::. 7 7 ,{ :;_,,-!j'-[mf{gzG F O);m;p.i:i-;;b 
ii"ti~7t~=tlt* L, t:::. 7 7 ,{ /' !f'-[mf1f G F' ~EV F 8 2 ic*:JF9 o (7--. -r ''/ 7 S 3 5 0) 
0 rm 1 1 r i, tf!JIEffl-=t- - F '""{: 0) 7 7 ,{ ✓ !f' - [mf 11 G F, 0) ~1§1J ~ :JF9lmBJ::I rm'""{:~ 0 0 rm:JF 
90 J: '5 tc, :mtli:i-;;bii"ti~7tiJ~=tlt*L--C*:JF~:ho ~~,c~.fif$'"1:~o 2: ~ ~:JF9 ~ o/ t 
-1/iJ~*:JF~:hoo 2:2:'"1:, **'"1:~;htf, rm11 (b) ic:JF9J:'5ic, :mtli:i-;;bii"ti~7t 
ic*~ ~ 0)9;h0)/J:P 7 7 ,{ :;.,,- !f'-[mf{gzG F' tJ~*:JF~ :hoo L, fJ\ L,, foJ G iJ\O)~'m'tC J: 
t-) ~ ,{ :;.,,-m-=f-mfgz.::i.:::=. ''/ ~ 2 0 -?-lf :lm-=f-m1f.::i.::::. ''/ ~ 4 0 O)-'lli.rn[7J~frui.fic9;h--C L, ~ '? 
t:::.~i:i-lJ: ~·,cri, rm 1 1 (a) ,c:7F9 J: '5 ic, :mtli:i-;;bii"ti~n,c*~ ~ 0)9;h;IJ~~ to 2: 
~7J~~0o 

(0030] 
2: 7 L, --C 7 7 ,{ :;.,,- !f' - 001 ff G F ' ~ ~:JF9 o ~ , J O G !f' ,{ --\7 Jv 9 0 g ,c J: o ~mt~1t 

(7--.-ro/7S 3 6 0) -?OKil{::9:;_,,-9 0 e0)1~11' (7--.-r,'/7S 3 7 0) ;/J~/J:~;hoO)~ff 
":Jo ~.fift~ff;IJ~/J:~;ht:::.~ ~,c,i, =tlt*t~1ttJ\ffi1J\f~fttJ\~f!J1E90 (7--.-r,'/ 7S 3 8 0 
) 0 1§1J ;t tf, J o a !f' ,{ --v Jv 9 o g tJ~ti tc § ~ tit:::. ~ ~ ic fi=tlt* ~ f!JYE L, 1r: ic ~ ;;b ~ ti 
t:::. ~ ~ tc fiffi11J\ ~ f!J1E9 o o =tlt*~ft ~ flJIE L, t:::. ~ ~ tc fi J O G !f' ,{ --\7 Jv 9 0 g O)f~ff J;. 
icfil) t t:::.IE O)fg 0)1tr:$~~_-=. A b ~ ~IE L (7--. -r ''/ 7 S 3 9 0) , ffi;j\f~1t ~ f!JIE Lt:::. ~ 
~ ,c fi J O G !f',{ --\7 Jv 9 0 g 0)1~1'f J;.tcfil) t t:::.~ O)fg 0)1ti:$~~-=. A b ~~IE L, --C (7--. -r 
''/ 7 S 4 0 0) , :S!t£0)~.fif1ti:$B tcm:$~~J;.A b ~:IJ□ ;t --C~.fif1tr$B ~~~9 o (7--. 
7''/7S4 1 0) o 

(0031] 
2: 7 L, --C~.fif1ti:$ B ~~~9 o ~, 7--. -r o/ 7 S 3 4 0 ,cm t-J :»!:II~~ t-J :lg L,, 7 7 ,{ :;.,,­

!f'-[mf1f G F' ic~P--C7(~ ~ 0)9;h;IJ~~il~ :h/J: < 1J: o ~ '""{:.::i--Jf-;IJ\ G O)~.fiff~1t~ 
~ t-J :lg L~~tttlt 00 -r L --C, 7--. -r ''/ 7 S 3 7 0 '"1:0 K i1{ ::9 :;.,,- 9 0 e tJ~~1t~ tit:::.~ f!JYE 
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L,f:::. ~ ~tctt, IitEOJ~~1:g$B-C1:g$i~J!UR b ~1mIET0iJ,.SiJ"~Ft1,1t,.-3-;b-lt0ml~i~ 
o/ t-1/~ EV F 8 2 tC*7J( l, -C (-7- -r '1/ :1 S 4 3 0) , ~ '.57 :,,,-f~ffiJ~/J: ~ :h0 OJ ~ff"::> 
(-7- -r '1/ :1 S 4 4 0) o -7- -r '1/ :1 S 4 4 0 '""C=t--Y :,,,-tJv~ '.51 :,,,- 9 0 f iJ~f~{"f~ :h0 ~, W 

1.J -7- -r o/ :1 S 3 4 0 tc J:R IJ ~II~ a I) :igT o ~ 1i, -7- -r '>' :1 S 4 4 0 -CO K ~ '.57 :,,,- 9 0 e 
iJ~f~1"f ~ .ti 0 ~, fg$~~-=- !!.. B ( fg$~~-=- !!.. b OJ ~ttHl!i) ~ AtJ ~ .tit::. ~v~filelil f tc 
:l3 ~t 0 ::jqli_j_fJ;_ ~ L, -C ffl It ,.-C {:g$mJt1J R k ~::jqli_j_f L, -C (-7- -r '1/ :1 S 4 5 0) , *Jv-+ :,,,-~ 
~ 7 --r 0 0 1:g*mJtu R k OJ1mIE ~ l, -c, f§IJx tJ:, AtJ ~ .tit:::.~,~filelil f n~~,~filelil f 2 0) 

~-3'~ ~ ;t 0 o 2: OJ~-3', ~ 9, ~v~filelil f 2 OJ~~1:g.$ B 2 text l, -C fg$~~J;. l!.. B iJ~ 
::jqli_j_fJ;_ ~ l, -C 1J□Jr ~ :h 0 o ~ tc, ~v~filelil f 1 OJ ~~1:g.$ B 1 tc }t l, -C tt, fg$~~J;. l!.. 
B ~ ~~fg$ B 2 ~ ~~1:g.$ B 1 ~ OJ 1:ttcfil) t t::.J;. ~ ::jqli_j_fJ;. ~ L, -C:fJ□J!T 0 o /J: :l3, ~v~ 
filelilf 3 OJ~~ffi-$B 3 tcxtL--Ci>foJ:if'f-C~00 :=.tit.::J:: IJ, OO~IJ:15$-C.:::i..--Jr-tcJ: 
6fg$mJ!U R b OJ::jqli_j_f ~ iiJti~~ T 0 2: ~ iJ~-C ~ 00 /J::l3, 1l~OJ~v~fileli10J-t-:h-r:htc "::> 

P -C fg$~~J;. l!.. B ~ JfX1~ L, -C, -t- :h t) tc £ "'.5 P -C ffi-$mJ!U R k ~ ::jqli_j_f L, -C B J:: 1t ,. o 
[0032] 

:= := -C, 71/'.51JvfJ~71 0 OJtl:li5J'IF.fOJfg$mJ!UR b tt, 71/'.57 JvfJ ~ 7 1 0 OJ~mI 
f.¥tc:l3P-C, 71/'.51Jv7J~71 OOJidW~~R~L-tcJ:.-C~~~:h-CP00 J,,JT, 71/'.51 
JvjJ ~ 7 1 0 OJ~m1i$~-3";b-it-CID2.BJ:IT00 rm 1 2 ti, 71/'.57 JvjJ ~ 7 1 0 OJ~mif.¥ 
OJ~f§IJ~7J(TID2.BJ:1rm-c~00 71/'.51JvfJ~71 OOJ~mif.¥~ l--Cti, ~9, ~1lmt1'i~Jlo 
~*W 1 2 tctJi<'JJ-#lt 0 (If.¥ S 5 0 0) o 2: OJ;ffl. ttif.¥-Cti, ~ -1 :,,,-m"i'-taff .:::i...::::. o/ f--
2 0 ~-l}- :lm"i'-taff .:::i...::::. o/ f-- 4 0, @Hf~II1'i~ 7 0, *7J(v'1UW1'i~ 8 0, E V F 8 2, *~ 
--=c.::::. '.51 - 8 4, f~1"f ,7_-{ o/ +ti 9 0, ~ -1 :,,,- ::r :,,,- f-- o - 7 - 3 0 7J: ~·n~*w 1 2 tctJi<'JJ-tt 
~t t) :h 0 o 2: OJ~ ~ 7 7 '>' 1/ ;:z. ~ --=E lJ - 3 8 tc ti, ffi-$mJtU R b ~ l, -C ~ ~,~fileliltc :l3 ~t 
0 77 :;;t Jv I-- OJ~~fg$iJ~~~~ .ti, ~ f:::., -t?JttmJtU R k ~ L, -C ti.lEH.::1.:.mt~ :hf:::. t> OJiJ~ 
~~~:h-CP00 2: 7 l--C71/'.57 JvjJ ~ 71 0 ~;ffl.<1J-ttlt0 ~- 1:g$mJ!UR b ~1.:.rotT6 
f:::.lS!)OJ$-~filJ:'5 (IffS510)o 2:0J$.Iff-C~, 71/'.57~7J~7100Jrm7J(l, 
7J: Pm~~ '.57 :,,,-~ 7}- :,,,- ~ l, -C -MJ]IJ: ~·,c~JE l,, ~IE~ :hf:::.-r'1/ '.51 JvjJ ~ 7 1 0 7J'>. t) Ffr!E 
filelil L tt~tJil:hf:::.{1'.iiltc §~![o/JM ~iii~, ~,~~tR I//'\- 9 0 h ~f~{"f l, -CiitEJfX IJ tt~t 
t).fl,-C P0fa~ v :,,,- ,:::( 2 1 O)~,~filelil f ( 2: 2: -Cti, ~v~filelil f 1 ~ T 0) tC-3-;b-lt-C :l3 
~, file'4t lJ :,,,- !f 2 1 c tc ic ~ .ti tc filelil § ~ IJ iJ~filelil L ~ 7J('9 §fi{1'. iii~ /J: 0 J:: '5 §fif~1"f 
T 0 o ~ t::., := OJ ~ ~, 71/ '.51 Jv fJ ~ 7 1 o -c ti, m~~ '.51 :,,,- iJ~7}- :,,,- ~ .tit::. := ~ tc J:: IJ , 
J:.:1£ L, t::. 7 7 -1 :,,,- -!J' - !m1 fi*7J(~IIJv - + :,,,- iJ~*1T ~ .ti 0 o ::: OJ t::. lS!), -tl] tl:lt11.iil k ~ ~v~ 
filelil f 1 tc}tfiDT 0 77 :;;t Jv f-- OJ~~fg$ ~ tCVf-::> -C1.:.,ox~ :ht::. 7 y-{ :,,,--!J'-[m}{fG F iJ~ 
EV F 8 2 tC*7J(~ :h00 

[0033] 
2: 7 l, -C 7 7 -1 :,,,--!J'-[mjffG F iJ~*7J(~ :h0 ~, *7J(~ :hf:::. 7 7 -1 :,,,--!J'-[m}{fG F OJ;m 

~-3-;b-it$nOJ*~~OJ9:h~ml~T0 (IffS520)o 2:0J~~- 71/'.57~71~71 
o OJffiW~t.::1¥--::> -c, :m~-3-h-lt1'i~ntc~-=fOJ9:hiJ~1.:. t 0::: ~ n~~00 /J::B, 71/ ?7 Jv 
fJ ~ 7 1 o OJffiW~ti, ~ -1 :,,,-m"i'-ta'ft .:::i...::::. '1/ t-- 2 o ~-l}- :lm"i'-taft.:::i...::::. '1/ t-- 4 o 1J: ~· 0) 

~1'i~JloOJ~m~~~tJitt~~- ,{ ~ -1/t :,,,--l]-- 2 2. 4 2 OJ4't'f4.7J: ~·,.::m12g l, -C 1.:. t 0 
t> OJ -C ~ 0 o -t- L, -C, ml~IIf.¥ tc :l3 P -C * ~ ~ OJ 9 .ti~ El~l L, ts: ~ ~ tc ti, -t- OJ 9 .ti iJ~ml 
~i-c ~ 1J: < 1J: 0 ~ -cfg$~~~1r1J: -5 Cif.¥ s s 3 o) 0 ::: OJf:g*~~ti, rm 1 o OJ1mIE 
~IIJv-+ :,,,-OJ~~~II~ roJ1Jtc1r/J:;b:h00 *~ ~ OJ9;hiJ~ml~i-C~ /J: < lJ:-::> f:::. ~ ~ tc 
ti, ~,~filelil f 1 tc :l3 tt 0 ~~-=- ~ l, -C ffl It,. -C {:g$mJtU R b ~ 1.:.,ox l, -C 7 7 '>' 1/ ;:z. ~ --=E lJ 
- 3 8 tc~~T 0 (If.¥ S 5 4 0) o fg$mJ!U Rb OJ1.:.,oxti, rm 1 0 OJ::jqliif~IIJv-+ :,,,­
tc:Blt 6fg$mJtU Rb OJ::jqli_j_f ~ [o];f-ftc, ~v~file!f4i f 1 tc:Blt 0~~-=-~~~,~fileJiltc:B~t 
0 ~~1:g.$ ~ OJ 1:ttcfiD t -c1J□J!T 0::: ~ iJ: ~· tc J:: IJ 1r/J:h:h0 o ::: .tit.: J:: IJ, 71/ ?7 JvfJ 
~ 7 1 0 OJ;ffl.tt~~/J: ~·,.::m12g L, -C 1.:. t 0ffl1:f~tcff 7 *~ ~ 0)9.fl,~t:JI:~ L, -C, ;fi'f&OJ 
rm" ,.1:g$mJtu R b ~1.:.mt L- -c ~~--r 0::: ~ n~-c ~ 0 0 

[0034] 
2: 2: -C, **nt!!~~OJ1'/§Jvt~* ~ *~BJ:IOJ1'/§Jvt~* ~ OJ}tfiD~1J~BJ:1 t) iJ,.tCT 00 ** 
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:&i[lf:;~0 E V F 8 2 iJ~*¥£BJ=] 0 f[m.Hl~~*~J ic:;tH ~ L,, ;J. -1 :;,,,,m-=f-mfl-1.::::.. ,y f--. 2 0 
7J~ r ;J. -1 ✓mfl*~J iciH ~ L,, -lj-- :lm-=f-mfl-1.::::.. ''/ f--. 4 0 7J~ r -lj-- ·::lmft*~J ic:;f-§ ~ L, 
, ~J~~:JR v r,- 9 O h iJ~ r~,~filefflt:QX1~*~J tciH ~ L,, ;J. -1 :;,,,, ::::r:;,,,, f--. n - 7 - 3 O iJ~ 

r f~$~5i:*~J ic:;tH ~ 1...,, ;;. -1 :;,,,, ::::r :;,,,, f--. n - 7 - 3 o ~ umft~II~~ 7 o ~ iJ~ r ii-rot!®fl 
~rot*~J ic:;t§~ L,, *~mUfflJ~~ 8 o iJ~ r*~mUOO*~J tciH ~9 00 ~ tc, Jo a ~--1 
--Y Jv 9 o g iJ~ r ffi~~M*~J tciH ~ 1...,, ;;. -1 :;,,,, ::::r :;,,,, f--. n - 7 - 3 o iJ~ r 111IIE *~J iciH 
~90o 

[0035] 
J.,,_1J:J¥:~ L, tc**t,i[lf:;~0-r:J ?-1 Jv:JJ ;J. 7 1 0 tc J:titf, fit£:« D tt~t t?>ti-CPom~ 

V ✓ ;( 2 1 0~v~filefflt f ~ :«1~ L,, :«~ ~ titc~,~file'4t f ~ fflP-C f~$:m.J"!U Rb ~$Y~ L, 
-c ifr'i!f&m$ B ~~TEL,, -lj-- ~f!®fl G s 0 mTEttiiliJ· t?>-t7J D ili ~ ti tc~~:5t!®fl G s P ~ ~JE 
~ titcifr'i!f&f~$B icvt-:::> -C-lj---1 A'ifr'i!f& L, -C ;J. -1 :;,,,,[®ftG M ~ [oJ t>::k~ ~ ~ L, -C iJ, t>, ;J. -1 
:;,,,,[®flG Mic£t;l.i:i-;b-lf--C 7 y -1:;,,,, ~--[®ftG F ~~JvtL,, ~JvtL, tc 7 y -1:;,,,, ~--!®fl G 
F ~EV F 8 2 'C*:JF9 o7J• b, ~~IJ:~;t-~uffl9 o-:: ~ /J: <, 00~/J:f±~JI.,7_;.""f 2-:>0 
!®ft~ £t;i.i:i';b-li- tc 7 Y -1 :;,,,, ~--!®fl~ ~Jvt9 o -:: ~ iJ~""f ~ o o 

[0036] 
~ tc, 111IIEffl .::t:- - F ic :f.> v • -C -1 --!f- tc J: o t~f'f tc J: -:::> -C ~Ji::~ ti tc m$3€J:!J;. tc T,t t 

-Cm$=m.J"!UR b ~11ffiE9 o 't 0 ~ L, tciJ•t?>, -1--!f-tcJ: om$=m.J"!UR b 0111IIE~tiJti~~ 
9 o-:: ~ iJ~""f ~ 00 ~ tc, 11!iIEffl.::t:-- F""f0 7 y -1:;,,,, ~--[®ftG F' f"i, £t;l.i:i';b-li-~~7t 
~=rlt:=k*:JF9 o 't 0 ~ t,, tciJ· t?>, :=k~ ~ 09ti0~i,g~~~/J: 't 0 ~ 1...,-c 7-.l>.-;(tcf~$ 
:m.J"!U R b 0111IIE ~ 9 o-:: ~ iJ~""f ~ o o ~ t?> tc, ~.::::.. ::i 7 Jv 7 ::t - :JJ 7-. 0t~f"f J;. S o ~ :«1~ 
L,-l:7J:t:m.JtU R k ~$Y~ L, -C~~:5t!®flG S p 0-t7Jilii1LiilK ~~JE9 o iJ, t?>, £t;l.i:i';b-li-~~7t 
0i}Liif9ti~~i,g9 o-:: ~ ic J: D, 1::::;,,,, I--- iJ~i:i--:::> -c Po iJ·NiJ· ~~i,g9 o-:: ~ iJ~""f ~ o 0 

[0037] 
;IJ::r.,, *¥£emj:J::.~L,tc*:&i[,~ltftHcftiJt?>~NTE~tio _:: ~ ,j:IJ: <, *¥e,BJ=]0f5z1,!\rEflii!l!IHC 

~9 o ~ND ft 11 0t.ltfl""f*:&i[ L, 1~0-:: ~ t"iv • 7 ~ ""f 't /J: v 'o 
[0038] 

J::.~ L, tc*:&i[lf:;~""f f"i, 7 y -1 :;,,,, ~--[®ft G F ~EV F 8 2 tC*:JF9 o 'B 0 ~ L, tc iJ~, 
-:: titc~N t?> ti 9, rnitft*~.::t:-.::::..?-7 - 8 4 tC*:JF9 o 't 0 ~ L, -C 't J: Po 

[0039] 
J::.~ 1..., tc*:&i[ID~""f f"i, 1 -:>0~v~fileffl[tcti9 0111IIEJ;. ~~ ~v~fileffl[tcJx~ ~ -li- o 't 0 

~ L, fciJ~, _:: titc ~ t> ti 9, ~~,~fileffl[iij]cifr'i!f&f~$ B ll>ifr'i!f&~fr!J:-:::> fc*'5* ~ -t-ti-rti 
tc)x~ ~ -l!"' o 'B 0 ~ L, -C 'BJ: Po 

[0040] 
J::.~ L, tc *:&i[ID~""f f "i, -lj-- ·f umfl G s iJ, t?> ~~7t!® 1* G s P ~ -t7J D ili L, -C ~~:5t!®fl G s P 

tcxi L, -C-lj-- -1 A'ifr'i!f&~fr/J: 7 't 0 ~ L, tc iJ~, -:: tiic ~N t?> ti 9, :5'ctc-lj--:t'!®fl G s tc-lj-- -1 ;( 
ifr'i!f&~fr!J:-:::>-C7J•t>~~:5t!®flG s P ~-t7JD tlj9't,(l)~ L,-C't J:Po ~tc, -lj---4 A'ifr'i!f&~-lj-­
:t'!®flG s icfr/J: 7 'B 0ic~t?>ti9, ;J.-4 :;,,,,[®flGMtcJiL,-Cfr/J: 7 'B 0 ~ l.,-C 'BJ: Po 

[0041] 
J::.~ L, tc*:&i[lf:;~""f f"i, -lj--:1'[®1*G S iJ~ ;J. -1 :;,,,,[®ftG M J: D 't,-!j---4 A'iJ~,J, ~ P~ii-~:JF 

1..., re iJ\ -:: ti ,c ~N t?> ti 9, -lj-- ·f umfl a s ~ ;;. -1 ✓ um 1* a M ~ iJ~[o] t -lj-- -1 A,""f ~ -::J -c -t J: v • 
L,, -lj-- -:;f'[®fl G S 7J~ ;J. -1 :;,,,[®ft GM J: D 't,-lj-- -1 A,7J~7( ~ < -C 'B J: V • 0 7J: :f.>, -lj--:1'[®fl G S 
iJ, t?>-tl] D ili L, tc~~:5t!®flG Sp~ ;J. -1 :;,,,,[®ftGMtci:i-rot9 o 't 0 ~ L, tciJ\ -Jj--:l[®flG S 
~ -Z (l) ~ ~ 'EtPX9 0 'B (l) ~ L, -C 'BJ: Po 

[0042] 
J::.~ L, tc *t,i[lf;~""f f "i, ~,~:JR v /'\ - 9 0 h tc J: D m~ v :;,,,, A, 2 1 0 ~,~fileffl[ f iJ~ 3 

-:>0~,~filefflt f 1 ,___, f 3 iJ· t?>~:JR ~ tio 't 0 ~ 1..., tciJ\ -:: titc~N t?> ti 9, 4-:> J.,,_1J::.0~v~ 
fileffltiJ· b ~:JR~ ti 0 'B 0 ~ L, -c 'B J: V. 0 ~ 0 V. f"i, -1--!f- 7J~~v~file'4t 0rJ. {l!l ~ )\_1]9 0 
'B 0 ~ L, -C 'BJ: v • L,, m~ v /' A, 2 1 iJ, t>~EfJ/J:iffiJg*~/J: ~~~ fflv •-C -1--!f- ~ft~ 
9ic~,~filefflt ~ :QX~ L, -C 'BJ: Po ~ fc, m~ v:;,,,, A, 2 1 iJ~A--1>. v:;,,,, ;(""f ~-:::> -C 'BJ: <, 
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:A - }_:,, V ✓ ;;( ~ n tJ 1'Ht td:~~ ie f i, -t- 0) H~ ,~ 0) ~,)~file'4ft ~~ER ~imJg; *~~ ~· te J: tJ 
n tJ ~A.,, 1:' wa]~,ffi$ B ~~JET Q 2: ~ 7)~~ ¼ L, Po :;t:.'-J:,, V ✓ :;t:.'~ n tJ 1'Htt-=~~te fi 
, ,ffi$:1iJ{U R b ~~~1:~1t~ it 6 « ~ 1:db tJ, ,ffi$:1iJJJJ Rb ~ ~1*5:\ ~ L, -Cgc'ti L,, ,ffi 
$~:sftlib 6~~te ti, -z-0) ~1*5:\~ ffl1t "-C~lt~:fr~-:::> -Cwa.1~1-g:$ B ~:sftlib 6 2: ~ iJ~~ ¼ 
l.,,Po 

(0043] 
J:.~ 1..,, t-= ~tftEID~1:, i, file'4ft IJ ✓ -:f 2 1 c O)@JfiJ;_ ~ ~,11 :::r o 2 9 ~ 1r- 1..,, -c ~ tl:l --r 6 -t 

0) ~ L, t.:: 7)~, file'4ft lJ :1/ ,!f 2 1 c O)@Jfii§ ~rnitf~tl:l T 6 2: ~ te J: tJ @JfiJ;_ ~~tl:lT 6 B 0) 

~ L, -Ci> J: Po 
(0044] 

1:.~1..,,t-=~ti'tEID~1:ri, 1-g:*:mJ'!1JR b ~~,~file'4ftf ~1-g:*~ ~l-tFiDtt~tt-=mJ'!u~ 1..,,t-=iJ~ 
, ~,~file'4ft f ~ :::r On[(ilt :1/-l_r- 2 9 a iJ~t?>:itxi~T ,'51B(~W¼ 1:0)file'4ft~1-g:$~ ~rtfiDtt 
ltt.:::mJ'!U ~ L, -Ct> J: 1t "◊ 2: ;rite J: tJ, :J- -1 Yl®1flG Mfe~L, ti:\~ ti61~WO)::k~ ~ iJ~fB( 
~W¼ 1:0)file'4f[te{K#L, -c 1t '>Q~~l: t>, ji~?}[®,fflG s P te~-'51&:'.~Wl®{fl ~ :J- ,1 Yl®1fl 
GMfe~Gf&:'.~Wlfill{fl~ 0)7(~ ~ ~fflij;{.Q 2: ~ 7J~'(:~ Go 

(0045] 
J:.~ L, t.:: ~ti'tEID~l: f i, 1'i~?tl® 1fl G S p ~ ;J, ,1 :1/ [®{fl GM te a :f v :1/ F :»!:II~ ffl 1t "-C -t-

0) ¼ ¼ :.m;tJ.~;bit 6 2: ~ 1: 7 7 -1 :1/ //,, - [®{fl G F ~ 1-:.rotT 6 B 0) ~ L, t.:: iJ\ 1'i~?tl®{fl G S 
p, :J- -1 :1/ [®{fl GM 0)::1,-~ < ~ t> ~ h O)'§, ~ ~1t ~ it t.:: J:.1: a :f v :1/ r-:»!:II~ ffl 1t ~ -C:.mtl 
~;bit 6 2: ~ 1: 7 7 -1 :1/ :7'' - [® {fl G F ~ 1-:.rotT 6 't 0) ~ L, -C t> J: Po 2: 0) ~~, :J- ,1 :1/ [® 
1flGMO);m;tJ.~:bit1'i~?tO)[filf{fl-?1'i~?tl®{flG S p ~.::r:- / !7 o1tL, t.:: t) 7 :1/ /'t-'§.~~'E L, 
t.:: t) T QB 0) ~ ~· ~ Ttit! J: Po 2: ;rite J: tJ' ;J, ,1 :1/[®{flG MO);m;tJ.~:bit1'i~7tO)[mj{fl ~ 
1'i~?tl®1fl G s P ~ 0) 1K 5JU ~ :@~ te T 6 2: ~ iJ~l: ~ 6 o 

(0046] 
J:.~ L, t.::~ti'tEID~l: fi, ;J, ,1 Ymr~{fl,::i.:::::. '>' l-- 2 0 -?-1}- ·fmr~{fl,::i.:::::. o/ l-- 4 0 te :8 

l t 6 7t$ElJ@J tJ O)@Jfi ~ :W ~T 6 2: ~ ~ < -t7] ti:\ n[ iii K -?-tlJ tl:l@J~ ~ 5E lib 6 B 0) ~ L, t.:: iJ\ :J­
-1 ✓m-=r-~1fl ,::I..:::::. '>' t-- 2 o -?-1}- :tm-=r-~1fl ,::I..:::::. '>' t-- 4 o , e i> l t Q 7t$ElJ@J tJ O)@Jfi ~ 1x~ 1..,, 
t.::-tl] tl:\n[rn{ K -?-t7J tl:\~:I:~ ~ L, -C, 1&'.~wte l: :1/ l-- iJ~~l& L, -C P 6 ~~te, :.mtl~:bit1'i~?t 
O)@JbJJftiJ 0)9tl,t,J~1_: t: ~ P J: 7 ,et,, -ct> J: Po 2: O)~~- -tl] tl:lmJ'!U R k teri@J!itex1fiD 
L, tdi'fffl ~~lib 6 2: ~ iJ~~ ¼ L, Po 

(0047] 
J:.~ L, t.::~ti'tEID~l:fi, 1-g:$:mJ'!U Rb 0)1_:$;~-?:tmIE~tei> lt 6 wa.1~~1t~1t1t-?,::i--lf 

-teJ:6 J OG:7'',1--\7Jv9 0 gO)*j1Jt~ffte£-:5P-C1r~ 7 BO)~ L,f.::iJ~, 2:;rite~t?>;ri 
9, § m1J1:1r~ 7 't 0) ~ t,, -Ct> J: 1t '-o 

(ff~O)~HJ]] 
(0048] 

1 o :Yv // 1v-JJ :J- 7, 1 2 21s:w, 2 o :J- ,1 ✓m-=t-~1fl,::i.:::::. '>' t--, 2 1 ~~ v ✓ 
:A, 2 1 a v :1/ ::t:.'t$, 2 1 b ~ t'.) ~t'lt 2 1 c file'4ft lJ :1/ !/', 2 1 d ~ t'.) ti:\ l.,,ji~, 
22 -1:J--"1/t:1/-1}--, 23 7;t-:-1JJV7°v-:1/$,'~,y//-, 24 F7,1/'t-@J~ 
, 2 6 Y-rt:1!/'7t:1:1/ f--:C.:1/ r- (APE), 2 9 ~j,1J:::ro, 2 9 a :::ron[rn{t:1/-1}­
-, 3 0 ;J, ,1 :1/ :::r :1/ l-- o - 7 - , 3 2 C P U, 3 4 ROM, 3 6 RAM, 3 8 
7 7 o/ 1/ _:::z. ;J, -=t- lJ - , 4 0 -1}- :lm-=f ~{fl ,::i.:::::. '>' f-- , 4 l -1}- :f V :1/ :A, 4 l a , 4 l c 

v :1/ ::t:.'tf, 4 1 b ~ tJ ~t-1, 4 2 ,1 :J- -Vt :1/-l_r-, 4 4 r'7 ,1 /'t-@.I~, 4 6 
7-r o !/' 7 o :1/ l-- :c. :1/ F ( A F E ) , 6 0 ;J, .::r:- lJ - :-h - F, 7 0 [®{fl:»!:II 1'i~, 8 0 
*~f'1UW1'i~, 8 2 EV F, 8 4 ~~.::r:-.:::::. // - , 9 0 f~{t.7- ,1 '>' +tf, 9 0 a 1/ 

~ '>' // - ~ // :1/, 9 0 b :7'' ,{ --\7 Jv .7- ,{ '>' + ( :7'' ,1--\7 Jv SW) , 9 0 c ~ J:. v /'\ - , 9 
0 d .::r:-- F~:ff={~// :1/, 9 0 e OK~// :1/, 9 0 f ~~ :1/tJv~// :1/, 9 0 g J 
0 G //'',{--\7 Jv, 9 0 h ~,~~ff={ v /'t-, G F, G F. 7 y ,{ :1/ :7''-[®{i, GM ;J, ,{ 

Y[®{fl, GS -1}-:l[®{fl, GS p 1'i~?}[®,ffl, M §t~!lo/1, A, B PJf5EM~o 
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(~,m::gJ ~~itiw<KOJit!l!tl 
rnw<KJJr 1 J 
~:::.. .:i 7 Jv 7 ;;,J- - jJ :7- iJtiiJ Fitl: ;J. 4 Y v Y ;:f..' O) ~,~fileM ~ ~~iiJ Fit/J: 71/ !/ Jv jJ ;J. 71: 

db-::>-c 
@Ht ~$:7FT 6 !mifl$:7F*~ ~, 
imic;1- 4 ✓ v ✓ ;,;~Jr 1.,, -c~i::>:n61~w0Jft~7'tm~~1.,,-c ;1- 4 Y!mift~1::nx;T 6 ;1-

4 ✓~~*~~-
-!r:f v:,,, ;,;~Jr L, -Ci~ i;;h61B(~WOJ1l~7t~3t~ l,-C-!r:f[mifi~1::nx;T 6-!r:l~fi* 

~~-
imic;J. 4 Y vY;:f..'OJ~,~fileM~ltX~T 6~v~fileM:itx1~*~~-
Jmic:itx1~~ :hfc ;J. 4 Y v Y ;:f..'OJ~v~fileMtc£-:5P-C, [mi~OJffi$~~JET 61fi$~JE* 

~~-
imic~JE~ :nt-=ffi*1:imic;1- 4 Y!mi~~imic-!r:l!miftOJj,'/J: < ~ ~~1JOJ!miftOJ~m!J.!1 

II ~ff-::> -C, it;1- 4 :,,[mi~~ it-!r :f[mi~ ~ ~:mtlit;;ry~tt-:itnx;!mifi ~1::nx;T 6itnx;!mifi1:: 
nx;*~~' 

it1::nx;~ :ht-:itnx;!mifl~$:7FT 6 J: 7 Jmic$:7F*~~1'1UilJT 6$:7FtUil1*~~ 
~flmx. 6 71/ !/ JvjJ ;J. 7 o 

rnw<KJJr 2 J 
imicffi*~JE*~~J:, imic;1- 4 Y!mi~OJ1S(~w0)~~ imic-!r:f!miftOJ1&:~f:fOJft~ ntllt 

foJt:*~ ~ ~ /J:6 J: 7 ffi$~~JET 6*~1:db6iw<KJJl 1 ic~OJ71/7 JvjJ ;1- 7 o 

rnw<KJJr 3 J 
imic-!r:f v Y ;:f..' ~ L, -C /'\ Y 7 ;;,J- - jJ :7- v Y ;:f..'iJt}tX &) #lt i; :h-C 7J: 6 iw<KJJl 2 ic~OJ71/ 

!/ JvjJ ;1- 7 o 

rnw<KJJr 4 J 
Jmic;J. 4 Y v Y ;:f..'OJ~,~fileM~FfrJEOJ~v~fileM~ L, fc~OJJWicitnx;!mifttc.:J3lt 67(~ ~ 

0)9:fl,O)~ii~#-::> -c !mifiOJm$ ~~JET 6 t-: l1J 0Jf}TJEOJffi$mJ'llj OJtflfiEiJtiiJFitlJ:fl!i_j_[ffl 
~ - F ~ ifT 6 iw<KJJl 3 ic~ OJ 71/ !/ Jv 71 ;1- 71: db -::> -c, 

imicflli_i_Effl~- Ftc.:J3P-C, imicitnx;[mi~tc.:J3lt G7(~ ~ 0)9;hiJtpJfJEOJf¥&tJT ~ tJ: 
6 J: 7 imic~JE~ :hkffi$tCx1T Q~~OJffi7F~~lt#lt 6ffi7F~M*~~­

imicflli_i_Effl~- Ftc.:J31t \-c, imic~lt#lt 6 :ntcm*OJ~~a ~imicmJEOJ~,~filefflBc 
.:J3lt 6fl!iiEa ~ 1.,, -cm P-cimicffi*mi=tu~fl!iiET 6flliiE*~ ~ 
~ fJm x. 6 71/ !/ Jv 71 ;1- 7 o 

rnw<KJJr s J 
iw<KJJl 1 /J:P L, 4 P9;fl,7J\ 1 JJ[tcic~OJ71/-:/ JvjJ ;J. 71:db-::> -C, 
~:::...:iY~7;;,J--jJ:;7,.0)~~a~n~T6~~an~*~~flmx., 
imicitnx;!mift1::nx;*~~J:, imic1r nx;!mift ~ 1.,, -c, imicn~ ~ :n td~ft a~ rJfJE OJ-t7J lli m 

J'lU ~ tc £-5 lt \ -C ~:::.. .:i 7 Jv 7 ;;,J- - jJ :7- tc J: 6 ~v~iJt1S(~w tc it 7 Ff. ~~itit nx;!mifi tc .:13 lt 6 
:mtlit;bit~~jtOJ~iil 0)9;hiJt1J-- ~ < tJ: Q J: 7' imic-!r:f[mi~iJ\ i; ~~j}EfJ tc[mifi ~-t7J &J lli 
T-t7Jlliuiil ~~JET 6 ~ ~tcit~JE L, tc-t7Jtl:luiiltcvt-::> -c~~:5t!mifi ~-t?J &J lli L, -cimic;1- 4 
:,,, !mifi OJ PJrJEmiit tc :mtlit;b it tc !mi~~ 1::nx;T 6 *~1: db 6 

71/ !/ JvjJ ;1- 7 0 

rnw<KJJr 6 J 
imicitnx;!mift1::nx;*~rJ:, imicrJfJEOJ-t?Jllimi=tu ~ 1.,, -c, imic;1- 4 ✓ v ✓ ;:f..' ~ imic-!r--f v 

✓ ;:f..' ~ 0) rm~ ~ , imicn 1~ ~ :n t-= ~ft an\ i::> ~ n\ :n 6 ~ w ~ 1: 0) Re!l;l ~ ic £-5 < - flJ iu 
JtiOJJ]{I.l!Bc J: &J '.iEl1J 6:htd~lJ'lU~ ffl1t\6*~l:db 6 iw<KJJl 5 ic~OJ71/ !/ JvjJ ;1- 7 o 

rnw<KJJr 1 J 
~:::.. .:i 7 Jv 7 ;;,J- - jJ :7- iJtiiJ Fitl: ;J. 4 Y v Y ;:f..' OJ ~,~fileM ~ ~~iiJ Fit/J: 71/ !/ Jv jJ ;J. 7 OJ 

1Ym1J$1: db -::> -c, 
C a) !mifi ~ $:7FT 6 !mi fl$:7F*~ ~, Jmic ;1- 4 :,,, v :,,, ;:f..' ~ 1r L, -c 1~ t; :h 6 ~WOJfi ~ 

7'tm~~1.,,-c;1-4:,,,[mi~~1::nx;T6;J.4:,,,~~*~~- -!T7vY::A~Jr1.,,-c~i::>:n61S(~ 
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~0)1fF~7tm~~ L, -C-lj-'::lrnft{t ~1::.rot--r 0-lj-'::fm1i*~~, Imtc~ ~ ✓ v ✓ ,A,O)~,~filefflt 
~l!Xf~9 0~,~fileffltl!Xf~*~~, RUtclX~~ titc ~ ~ Y v Y ,A'O)~v~filefflt,.:~~v•-CRUtc 
~ ~ Y rnft1l O)~~O){l ~ Jmtc-lj- ·::trnft~ O)~~ O)~ ~ n~llllt[o] t>::k ~ ~ ~ iJ: 0 J: ? rnftfl 0) 
fg$~~;J:9 0{~$~'.u:*~ ~, Jmtc~'.u:~ titc{~$""fRUtc~ ~ Y!mt{l ~ Jmtc-Jj-:lrnft1l0) 
::!,"/J: < ~ 't~JJO)rnft{lO)~{~~II~1f-=> -ci~~ ~ Y!mt{t~i~-Jj-:lrnft~~ ~£tl~;b--lttc~ 
rotrnft1l ~1::.rot--r 0~rotrnft{t1::.rot*~ ~, i~1::.rot~ titc~rotrnfl1l ~*~--r 0 J:? Jmtc*~* 
~~iumr--r0*~iumr*~~- ~ft:Y-!l ~tct:g--r0tct:g*~~ ~m~ttlt0mttif¥~ 

ch) Imtc~ ~ ✓ v ✓ ,A,O)~,~filefflt~rJfJEO)~,~filefflttc~~--r 0$fimif¥~, 
Cc) Jmtc~rotrnft1l1::.rot*~~-=Imtc~rotrnft~ ~1::.rot~ --lt, i~1::.rot~ --lttc~Jt;trnft{lO)*~ ~ 
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Application/Control Number: 12/976,048 

Art Unit: 2622 

DETAILED ACTION 

Specification 

Page 2 

The title of the invention is not descriptive. A new title is required that is clearly 

indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

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. 

Claims 1 - 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Ochi et al. [US 2008/0084484 A]. 

Regarding 1: Ochi discloses a digital camera (Figures 1 - 3 Electronic Camera) 

having a focusing function and a focal length varying function of a main lens (Figures 1 

- 3 ), the digital camera (Figures 1 - 3 Electronic Camera) comprising: 

A main imaging unit (Figure 3 First Image Pickup Section 41) configured to 

generate a main image by performing a photoelectric conversion from a subject 

obtained via the main lens (Figure 2 Lens 12) [Page 4 Section 0060 and 0061: The first 

image pickup section 41 includes the first image sensor 23, a first analog processing 

section 41 a, and a first digital processing section 41 b.The first image sensor 23 is a 

sensor for generating an intended image that is a recording-purpose image. The first 

image sensor 23 photoelectrically converts a light flux passing through the lens unit 12 

during release period and outputs an analog image signal of the intended image.]; 
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A sub-imaging unit (Figure 3 First Image Pickup Section 42) configured to 

generate a sub-image by performing a photoelectric conversion from the subject 

Page 3 

obtained via a sub-lens (Figure 2 Lens 29) [Page 4 Section 0064 and 0065 "The second 

image pickup section 42 includes the second image sensor 30, a second analog 

processing section 42a, and a second digital processing section 42b. The second 

image sensor 30 photoelectrically converts a subject image formed passing through the 

lens 29, at predetermined intervals and outputs a through image (view confirming 

image)."]; 

A focal length acquiring unit (CPU 50) configured to acquire the focal length of 

the main lens [Page 8 Section 0117 "the CPU 50 executes the following calculations in 

S203. First, the CPU 50 calculates the subject distance from the position of the focus 

lens 16 of the lens unit 12 (or the position of a focus lens contained in the lens 29). 

Next, the CPU 50 calculates the field angles of the first image pickup section 41 and the 

second image pickup section 42, respectively, based on the data of the focal length of 

the zoom lens 15 and the data of the focal length of the lens 29. Then, the CPU 50 

calculates the range of a view confirming image coinciding with the photographing area 

of the first image pickup section 41 based on the distance (base length) between the 

optical axis of the lens unit 12 and the optical axis of the lens 29, the field angles of the 

first image pickup section 41 and second image pickup section 42, and the subject 

distance"]; 

A magnification setting unit (Figure 1 CPU 50) configured to set a level of 

magnification on the basis of the focal length [Page 8 Section 0125 and 0126 "The 
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Page 4 

display processing section 50c overlappingly displays an indication of a numerical value 

of the focal length of the lens 29 onto a view confirming image by means of an on­

screen function (see FIG. 9). This allows a user to know, on the view confirming image, 

what type of lens 29 is mounted. The display processing section 50c overlapping 

displays a zoom bar onto a view confirming image by means of an on-screen function 

(see FIG. 9). This zoom bar indicates a limit range of zooming regarding the second 

image pickup section 42 (S204) and the current zooming state of the second mage 

pickup section 42. This allows a user to easily know to what extent the magnifying 

power of the view confirming image can be changed using the zoom switch 48e."]; 

A composite image generating unit (Figure 1 CPU 50) configured to generate a 

composite image (See Figure 11) by combining the main image and the sub-image, 

after at least one of the main image and the sub-image is magnified at the level of 

magnification and an image display unit (Figure Monitor 46) configured to display the 

composite image [Page 9 Section "the CPU 50 changes the display setting flag to the 

off-state and returns to S201. Then, before photographing the next frame in the second 

image pickup section 42, the CPU 50 will change the display setting of the view 

confirming image again (S202 to S205). Accordingly, in the next frame of the view 

confirming image, the display processing section 50c can execute the frame display 

reflecting the zoom processing (S209) regarding the second image pickup section 42. 

Specifically, in conjunction with zooming of the view confirming image by means of the 

zoom switch 48e, the display processing section 50 changes the size of the frame 

indicative of the photographing area of the first image pickup section 41. Then, the 
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Page 5 

display processing section 50 shifts the position of the frame display vertically according 

to the magnitude of parallax. Here, a display state of the view confirming image when 

the scene of FIG. 9 is zoomed to the telescopic side is shown in FIG. 10. Moreover, a 

display state of the view confirming image when the scene of FIG. 9 is zoomed to the 

wide-angle side is shown in FIG. 11."]. 

Regarding claim 2: Ochi further disclose the digital camera according to claim 

1, wherein the magnification setting unit is configured to set the level of the 

magnification in order to match substantially a size of the main image and a size of the 

sub-image [Page 8 Section 0125 and 0126 "The display processing section 50c 

overlappingly displays an indication of a numerical value of the focal length of the lens 

29 onto a view confirming image by means of an on-screen function (see FIG. 9). This 

allows a user to know, on the view confirming image, what type of lens 29 is mounted. 

The display processing section 50c overlapping displays a zoom bar onto a view 

confirming image by means of an on-screen function (see FIG. 9). This zoom bar 

indicates a limit range of zooming regarding the second image pickup section 42 (S204) 

and the current zooming state of the second mage pickup section 42. This allows a 

user to easily know to what extent the magnifying. 

Regarding claim 3: Ochi further disclose the digital camera according to claim 2, 

wherein the sub-lens is a pan-focus lens [Page 4 Section 0064 and 0065 "The second 

image pickup section 42 includes the second image sensor 30, a second analog 

processing section 42a, and a second digital processing section 42b. The second 

image sensor 30 photoelectrically converts a subject image formed passing through the 
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lens 29, at predetermined intervals and outputs a through image (view confirming 

image)."]; 

Page 6 

Regarding claim 4: Ochi further disclose the digital camera according to claim 2, 

wherein the magnification setting unit (CPU 50) is configured to set the level of the 

magnification in a correction mode in which a predetermined magnification rule applies 

in setting the level of the magnification, and the digital camera further includes an 

instruction receiving unit configured to receive an instruction to change the level of the 

magnification such that difference between the size of the main image and the size of 

the sub-image in the composite image is less than or equal to a predetermined amount 

in the correction mode, and a correcting unit (CPU 50) configured to correct the 

magnification rule by using amount to change the level of the magnification as amount 

of correction in the correction mode, when the focal length of the main lens is in 

predetermined length [Page 8 Section 00113 - 00120 "the CPU 50 executes the 

following calculations in S203. First, the CPU 50 calculates the subject distance from 

the position of the focus lens 16 of the lens unit 12 (or the position of a focus lens 

contained in the lens 29). Next, the CPU 50 calculates the field angles of the first image 

pickup section 41 and the second image pickup section 42, respectively, based on the 

data of the focal length of the zoom lens 15 and the data of the focal length of the lens 

29. Then, the CPU 50 calculates the range of a view confirming image coinciding with 

the photographing area of the first image pickup section 41 based on the distance (base 

length) between the optical axis of the lens unit 12 and the optical axis of the lens 29, 
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the field angles of the first image pickup section 41 and second image pickup section 

42, and the subject distance"]. 

Regarding claim 5: Ochi further disclose the digital camera according to claim 

1, further comprising an focusing amount acquiring unit (CPU 50) configured to acquire 

amount of the focusing, wherein the composite image generating unit is configured to 

generate the composite image by combining the main image and the sub-image by 

setting a cutout position on the sub-image, cutting out a partial image from the cut out 

position, and adding the partial image on the main image, and misalignment of the 

composite image decreases as the composite image is in focus with the subject on the 

basis of the amount and a predetermined cutout rule [Page 8 Section 00113 - 00120 

"the CPU 50 determines the limit range of zooming regarding the second image pickup 

section 42 based on the calculation result of S203. For example, if a portion coinciding 

with the photographing area of the first image pickup section 41 in the view confirming 

image is larger than an upper limit value, the CPU 50 restricts the zoom operation on 

the telescopic side regarding the second image pickup section 42. In other words, in 

the above-described case, an increase in the magnifying power of the view confirming 

image by means of the optical zoom of the lens 29 or the electronic zoom of the second 

image pickup section 42 will be restricted. This is because if the field of view of the view 

confirming image comes too close to the photographing area of the first image pickup 

section 41, a user cannot observe a wide range of field and thus a benefit of the wide 

preview display will be lost."]. 
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Regarding claim 6: Ochi further disclose the digital camera according to claim 5, 

wherein the predetermined cutout rule is based on a principle of triangulation based on 

an interval between the main lens and the sub-lens, and distance from the digital 

camera to the subject on the basis of the amount [Page 8 Section 00113 - 00120 "the 

CPU 50 executes the following calculations in S203. First, the CPU 50 calculates the 

subject distance from the position of the focus lens 16 of the lens unit 12 (or the position 

of a focus lens contained in the lens 29). Next, the CPU 50 calculates the field angles 

of the first image pickup section 41 and the second image pickup section 42, 

respectively, based on the data of the focal length of the zoom lens 15 and the data of 

the focal length of the lens 29. Then, the CPU 50 calculates the range of a view 

confirming image coinciding with the photographing area of the first image pickup 

section 41 based on the distance (base length) between the optical axis of the lens unit 

12 and the optical axis of the lens 29, the field angles of the first image pickup section 

41 and second image pickup section 42, and the subject distance"]. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SELAM GEBRIEL whose telephone number is 

(571 )270-1652. The examiner can normally be reached on 8:00 AM - 5:00 PM. If 

attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sinh Tran can be reached on (571 )272-7564. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
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information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 

Customer Service Representative or access to the automated information system, call 

800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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SE-US 105228 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Ryuichi SHIOHARA 

Serial No. 12/976,048 

Filed: December 22, 2010 

For: DIGITAL CAMERA AND METHOD FOR : 
MANUFACTURING SAME 

THE ASSIST ANT COMMISSIONER FOR PATENTS 

Sir: 

Attn: Mail Stop Amendment 

Patent Art Unit: 6698 

Examiner: Selam T. Gebriel 

Confirmation No. 6698 

Transmitted herewith is an Amendment in the above-identified application: 

The fee has been calculated as shown below: 

PATENT 

CLAIMS SMALL ENTITY 
OTHER THAN A 
SMALL ENTITY 

REMAINING HIGHEST NO. 
AFTER PREVIOUSLY PRESENT ADDIT. ADDIT. 

AMENDMENT PAID FOR EXTRA RATE FEE RATE FEE 
TOTAL 7 -20 0 X 30= $ X 60= $ 
INDEP 1 - 3 0 X 125 = $ X 250 = $ 
[ ] 1ST PRESENTATION OF MULT. DEP. CLAIM + 225 = $ + 450= $ 

TOTAL$ TOTAL$ 

[X] The Commissioner is hereby authorized to charge payment of the following fees associated with this 
communication or credit any overpayment to Deposit Account No. 50-1836. 

[X] Any additional excess claim fees under 37 C.F.R. 1.16. 
[X] Any additional patent application processing fees under 37 C.F.R. 1.17. 

Dated: September 24, 2012 

GLOBAL IP COUNSELORS, LLP 
1233 Twentieth Street, NW, Suite 700 
Washington, DC 20036 
(202) 293-0444 

S:\09-SEP 12-MSM\SE-US l 05228 Amendment Cover.doc 

I Akiyoshi Onda/ 
Akiyoshi Onda 
Reg. No. 63,773 

Page 119 of 174



SE-US105228 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Mailstop: Amendment 

Art Unit: 6698 

PATENT 

In re Application of 

Ryuichi SHIOHARA 

Serial No.: 12/976,048 

Filed: December 22, 2010 

Examiner: Selam T. Gebriel 

Confim1ation No. 6698 

For: DIGIT AL CAMERA AND METHOD FOR 
MANUFACTURING SAME 

AMENDMENT UNDER 37 CFR §1.111 

Assistant Commissioner of Patents 
Washington, DC 20231 

Sir: 

In response to the June 22, 2012 Office Action, please amend the above-identified 

patent application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the Listing of Claims, which begins on page 3 of 

this paper. Claims 1-7 are pending, with claim 1 being the only independent claim. 

Remarks/Arguments begin on page 6 of this paper. 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

AMENDMENTS TO THE SPECIFICATION: 

Please replace the title of the invention on page 1 with the following rewritten 

version: 

DIGIT AL CAMERA GENERATING COMPOSITE IMAGE FROM MAIN IMAGE 

AND SUB-IMAGE, AND METHOD FOR MANUFACTURING SAME 

Page 2 of9 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

The following Listing of Claims will replace all prior versions, and listings, of claims in the 
application. 

LISTING OF CLAIMS: 

1. (Original) A digital camera having a focusing function and a focal length 

varying function of a main lens, the digital camera comprising: 

a main imaging unit configured to generate a main image by performing a 

photoelectric conversion from a subject obtained via the main lens; 

a sub-imaging unit configured to generate a sub-image by performing a photoelectric 

conversion from the subject obtained via a sub-lens; 

a focal length acquiring unit configured to acquire the focal length of the main lens; 

a magnification setting unit configured to set a level of magnification on the basis of 

the focal length; 

a composite image generating unit configured to generate a composite image by 

combining the main image and the sub-image, after at least one of the main image and the 

sub-image is magnified at the level of magnification; and 

an image display unit configured to display the composite image. 

2. (Original) The digital camera according to claim 1, wherein 

the magnification setting unit is configured to set the level of the magnification in 

order to match substantially a size of the main image and a size of the sub-image. 

3. (Original) The digital camera according to claim 2, wherein 

the sub-lens is a pan-focus lens. 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

4. (Original) The digital camera according to claim 2, wherein 

the magnification setting unit is configured to set the level of the magnification in a 

correction mode in which a predetermined magnification rule applies in setting the level of 

the magnification, and 

the digital camera further includes 

an instruction receiving unit configured to receive an instruction to change the level of 

the magnification such that difference between the size of the main image and the size of the 

sub-image in the composite image is less than or equal to a predetermined amount in the 

correction mode, and 

a correcting unit configured to correct the magnification rule by using amount to 

change the level of the magnification as amount of correction in the correction mode, when 

the focal length of the main lens is in predetermined length. 

5. (Original) The digital camera according to claim 1, further comprising 

an focusing amount acquiring unit configured to acquire amount of the focusing, 

wherein 

the composite image generating unit is configured to generate the composite image by 

combining the main image and the sub-image by setting a cutout position on the sub-image, 

cutting out a partial image from the cut out position, and adding the partial image on the main 

image, and 

misalignment of the composite image decreases as the composite image is in focus 

with the subject on the basis of the amount and a predetermined cutout rule. 

6. (Original) The digital camera according to claim 5, wherein 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

the predetermined cutout rule is based on a principle of triangulation based on an 

interval between the main lens and the sub-lens, and distance from the digital camera to the 

subject on the basis of the amount. 

7. (New) The digital camera according to claim 1, wherein 

the main image of the object is captured from a different angle from the sub-image of 

the subject. 

Page 5 of9 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

REMARKS 

In the June 22, 2012 Office Action, the specification was objected to and claims 1-6 

stand rejected in view of prior art. No other objections or rejections were made in the Office 

Action. 

Status of Claims and Amendments 

In response to the June 22, 2012 Office Action, Applicant respectfully traverses the 

rejections. Also, Applicant has added new claim 7. Thus, claims 1-7 are pending, with claim 

1 being the only independent claim. Reexamination and reconsideration of the pending 

claims are respectfully requested in view of above amendments and the following comments. 

Specification 

On page 2 of the Office Action, the specification was objected to because the title of 

the invention was not clearly descriptive. In response, Applicant has amended the title of the 

invention as mentioned above. 

Withdrawal of the objections is respectfully requested. 

Rejections-35 U.S.C. § 102 

On pages 2-8 of the Office Action, claims 1-6 stand rejected under 35 U.S.C. §102(b) 

as being anticipated by U.S. Patent Application Publication No. 2008-0084484 (Ochi et al.). 

In response, Applicant respectfully traverses the rejections. 

More specifically, claim 1 requires, at least: 

a main imaging unit configured to generate a main image by performing a 

photoelectric conversion from a subject obtained via the main lens; 

a sub-imaging unit configured to generate a sub-image by performing a 

photoelectric conversion from the subject obtained via a sub-lens; 

a focal length acquiring unit configured to acquire the focal length of the main lens; 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

a magnification setting unit configured to set a level of magnification on the basis of 

the focal length; 

a composite image generating unit configured to generate a composite image by 

combining the main image and the sub-image, after at least one of the main image and the 

sub-image is magnified at the level of magnification; and 

an image display unit configured to display the composite image. 

The Office Action indicates that Ochi et al. anticipate the claimed invention; however, 

Applicant disagrees. What Ochi et al. teach is to solve problems which are caused because an 

angle of an interchangeable lens 29 is wider than an angle of a lens unit 12. In order to solve 

the problems, as we can see from Fig. 11 of Ochi et al., merely a frame is displayed in the 

image. The Office Action appears to view the frame being equivalent to the sub-image of the 

claimed invention. However, as recited in claim 1, the sub-image is obtained by 

performing the photoelectric conversion from the subject obtained via the sub-lens. 

Applicant respectfully asserts that the frame can not be the sub-image simply because the 

frame is not generated by photoelectric conversion. Therefore, although the Office Action 

indicates that the composite image is disclosed in Fig. 11 of Ochi et al., Ochi et al. are indeed 

silent with regards to the sub-image and the composite image. 

Page 7 of9 

Page 126 of 174



Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

ZOOM BAR 
(ZOOMING STATE OF SECOND IMAGE PICKUP SECTION) 

INDICATION OF 
FOCAL LENGTH 
OF LENS (29) 

VIEW CONFIRMltE IMAGE 
(IN-VIEWFINDER MONITOR) 

FRAME DISPLAY INDICATING FIELD ANGLE 
OF FIRST IMAGE PICKUP SECTION 

FIG. l l 

Clearly, the above mentioned arrangements are not disclosed or suggested by Ochi et al. or 

any other prior art of record. It is well settled under U.S. patent law that for a reference to 

anticipate a claim, the reference must disclose each element of the claim within the 

reference. Therefore, Applicant respectfully submits that claim 1, as now amended, is not 

anticipated by the prior art of record. Withdrawal of this rejection is respectfully requested. 

Moreover, Applicant believes that dependent claims 2-6 are also allowable over the 

prior art of record in that they depend from independent claim 1, and therefore are allowable 

for the reasons stated above. Also, claims 2-6 are further allowable because they include 

additional limitations. Thus, Applicant believes that since the prior art ofrecord does not 

anticipate the independent claim 1, neither does the prior art anticipate the dependent claims. 

Applicant respectfully requests withdrawal of the rejections. 

New Claims 
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Appl. No. 12/976,048 
Amendment dated September 24, 2012 
Reply to Office Action of June 22, 2012 

Applicant has added new claim 7 by the current Amendment. 

Claim 7 recites that the main image of the object is captured from a different angle 

from the sub-image of the subject. 

Examination of claim 7 is respectfully requested. 

* * * 

In view of the foregoing amendment and comments, Applicant respectfully asserts 

that claims 1-7 are now in condition for allowance. Reexamination and reconsideration of 

the pending claims are respectfully requested. 

GLOBAL IP COUNSELORS, LLP 
1233 Twentieth Street, NW, Suite 700 
Washington, DC 20036 
(202)-293-0444 
Dated: September 24, 2012 

S:\09-SEP12-AO\SE-US105228 Amendment.doc 
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Respectfully submitted, 

/ Akiyoshi Onda / 
Akiyoshi Onda 
Reg. No. 63,773 
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Number is required. 

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

$300 $0 

CLASS-SUBCLASS 

348-345000 

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. 

$2070 06/07/2013 

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. 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

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 USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will 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 

12/976,048 12/22/2010 

22919 7590 03/07/2013 

GLOBAL IP COUNSELORS, LLP 
1233 20TH STREET, NW, SUITE 700 
WASHINGTON, DC 20036-2680 

FIRST NAMED INVENTOR 

Ryuichi SHIOHARA 

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. 

SE-US105228 6698 

EXAMINER 

GEBRIEL, SELAM T 

ART UNIT PAPER NUMBER 

2661 

DATE MAILED: 03/07/2013 

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 161 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 161 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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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b )(2); (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CPR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Applicant-Initiated Interview Summary 

Application No. 

12/976,048 

Examiner 

SELAM GEBRIEL 

All participants (applicant, applicant's representative, PTO personnel): 

(1) SELAM GEBRIEL. 

(2) Akivoshi Onda. 

Date of Interview: 28 February 2013. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

□ No. 

Issues Discussed 0101 D112 0102 0103 □Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1 and 2. 

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 

SHIOHARA, RYUICHI 

Art Unit 

2661 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant representative agreed to amend claim 1 to include the limitations of claim 2 . . 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

~ Attachment 

/TUAN HO/ 
Primary Examiner, Art Unit 2661 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20130222 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Notice of Allowability 

Application No. 

12/976,048 
Examiner 

SELAM GEBRIEL 

Applicant(s) 

SHIOHARA, RYUICHI 
Art Unit 

2661 

-- 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. 1:8] This communication is responsive to Papers Filed on 09/24/2012. 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 1 and 3-l(Now Renumered From 1-6). As a result of the allowed claim(s), you may be eligible to benefit 
from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For 
more information, please see http://www.uspto.gov/oatents/init events/poh/index.is_P or send an inquiry to PPHfeedback@uspto.gov. 

4. 1:8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) 1:8] All b) D Some* c) D None of the: 

1. 1:8] Certified copies of the priority documents have been received. 

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

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

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. 1:8] Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

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

4. 1:8] Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/TUAN HO/ 
Primary Examiner, Art Unit 2661 

U.S. Patent and Trademark Office 

5. 1:8] Examiner's Amendment/Comment 

6. 1:8] Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20130222 
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Application/Control Number: 12/976,048 

Art Unit: 2661 

DETAILED ACTION 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the 

changes and/or additions be unacceptable to applicant, an amendment may be 

filed as provided by 37 CFR 1.312. To ensure consideration of such an 

amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone 

interview with Akiyoshi Onda on 02/28/2013. 

Amendment 

Cancel claim 2 

Claim 1. A digital camera having a focusing function and a focal length varying 

function of a main lens, the digital camera comprising: 

a main imaging unit configured to generate a main image by performing a 

photoelectric conversion from a subject obtained via the main lens; 

a sub-imaging unit configured to generate a sub-image by performing a 

photoelectric conversion from the subject obtained via a sub-lens; 

a focal length acquiring unit configured to acquire the focal length of the 

main lens; 

a magnification setting unit configured to set a level of magnification on 

the basis of the focal length; 

a composite image generating unit configured to generate a composite 

image by combining the main image and the sub-image, after at least one of the 

main image and the sub-image is magnified at the level of magnification; aAa 

Page 2 
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Application/Control Number: 12/976,048 

Art Unit: 2661 

an image display unit configured to display the composite image.,. ; and 

wherein the magnification setting unit is configured to set the level of the 

magnification in order to match substantially a size of the main image and a size 

of the sub-image. 

Allowable Subject Matter 

Claims 1 and 3 - 7 are allowed. 

Reason for Allowance 

The following is an examiner's statement of reasons for allowance: 

Regarding claim 1: The prior art of alone or in combination does not 

disclose: A digital camera having a focusing function and a focal length varying 

function of a main lens, the digital camera comprising: 

A magnification setting unit configured to set a level of magnification on 

the basis of the focal length and wherein the magnification setting unit is 

configured to set the level of the magnification in order to match substantially a 

size of the main image and a size of the sub-image. 

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." 

Conclusion 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to SELAM GEBRIEL whose telephone number 

is (571 )270-1652. The examiner can normally be reached on 8:00 AM - 5:00 

Page 3 
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Application/Control Number: 12/976,048 

Art Unit: 2661 

PM. If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Sinh Tran can be reached on (571 )272-7564. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. Information regarding the status of an application may 

be obtained from the Patent Application Information Retrieval (PAIR) system. 

Status information for published applications may be obtained from either Private 

PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see 

http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/TUAN HO/ 
Primary Examiner, Art Unit 2661 

/SELAM GEBRIEL/ 
Examiner, Art Unit 2661 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/976,048 SHIOHARA, RYUICHI 
Notice of References Cited 

Examiner Art Unit 

SELAM GEBRIEL 2661 
Page 1 of 2 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

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

* A US-6,226,459 B1 05-2001 Hamada et al. 396/54 

* B US-6,433,824 B1 08-2002 Tanaka et al. 348/345 

* C US-6,731,339 B2 05-2004 Ohkawara, Hiroto 348/347 

* D US-6,757,013 B2 06-2004 Matsuzaka, Kazuhiro 348/240.1 

* E US-6,839,086 B1 01-2005 Katagiri, Yoshito 348/347 

* F US-7,289,152 B2 10-2007 Watanabe et al. 348/357 

* G US-7,305,180 B2 12-2007 Labaziewicz et al. 396/60 

* H US-7,509,041 B2 03-2009 Hosono, Eiji 396/60 

* I US-7,676,146 B2 03-2010 Border et al. 396/80 
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* L US-7,856,181 B2 12-2010 Maezono, Nobuyoshi 396/324 
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FOREIGN PATENT DOCUMENTS 
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Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 
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NON-PATENT DOCUMENTS 

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

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20130222 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/976,048 SHIOHARA, RYUICHI 
Notice of References Cited 

Examiner Art Unit 

SELAM GEBRIEL 2661 
Page 2 of 2 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

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

* A US-8,035,725 B2 10-2011 Chen et al. 348/349 

* B US-8,089,527 B2 01-2012 Tomita, Hiroki 348/222.1 

* C US-8, 194,168 B2 06-2012 Mowry, Craig 348/335 
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* E US-2008/0030592 02-2008 Border et al. 348/218.1 
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FOREIGN PATENT DOCUMENTS 
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Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 
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NON-PATENT DOCUMENTS 

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

X 

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

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20130222 
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I magnification) I EFO; JFO; I I,,,_ 1,,,. 
I I DERWENT;: 

i 
812 I,,,,,. 59i ~~f ~~~fi!~"t~~1;:~~~~::;i ~~:B,J ADJI,,,,,. oN ____________ I ~-~-~J~o2121 i 

I I length same (magnify$4 or I FPRS; 1,,_ 1,,, I I magnification) and ((first or main)and I EPO; JPO; j 
I : I (second or sub)) near3 (imaging or I DERWENT;: : i : 
I : i image sens$4 or image) 11 BM_ TDB : : i : 

Is13 :33 !("20030020814" 1 "20030160886" 1 IU&PGPUB;:ADJ :ON ;2013102121: 
I : I "20050134709" I "20050145772" I I USPAT; : : j 18:53 : 
I : i "20060092505" I "20060187312" I I USOCR; : : j : 
I : I "20070064141" I "20070064142" I I FPRS; : : ; : 
I i i "20080030592" I "20080084484" I I EPO; JPO; i i i i 
I i j "20080158346" I "20080158384" I I DERWENT; i i l i 
I i j "20080218613" I "20090153649" I 11 BM_ TDB i i j i 
I i i "4231647" I "5682198").PN. I i i i i 

l[S14 iLJ13; ((RYUICHI) near2 (SHIOHARA)).INV. I U&PGPUB;i□oJ !ION i2013/02/22i 
i i i i USPAT· i i i 11 ·31 i 

I ____________ J """"""""" I """"""""""""""""""""""""""""""""""""""""""""" I USOCR """'J """"""""""""J """""""'" l , ____ . """""""""J 
Is15 :419772j(SEIKOorEPSON).as. IU&PGPUB;:ADJ :ON j2013/02/22: 
i i i i USPAT· i i 111 ·31 i 

l ............ 1 ............. l .......................................................................................... 1~+,1 ........................ 1 ................... 1 .......................... 1 
IS16141977T4 or S15 I 1&:rJ ION 1~~11;0212t 

!_,_,_11.BM_TDB_I_,_,_; 
!S17 49 !S16and(vary$3orvariable)with U&PGPUB;ADJ ON !2013/02/22! 
i j (focus$4 or lens) same (focus$4 or USPAT; i 11 :31 : 

I I focal)near3 length ~+; I I 
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iS39 i,,_19 1("5140360" I "5369461" I "5587842" 1 IU&PGPUB;i,,_ADJ i,,_oN ;2013102122: I I "5612737" I "5752098" I "5812189" I I USPAT; j 16:27 : 
i : I "6204880" I "6271974" I "6301439" I I USOCR : : j : 
I : l "6396645").PN. OR ("6839086").URPN. I : : i : 

11840 !□14 i 348/240.3.ccls. and focal length with I U&PGPUB;:□DJ :LJN j 2013/02/22: 
I : j magnification I USPAT; : : j 16:30 : 
I : ; I USOCR : : i : r i□6 I 348/240.3.ccls. and (focal length and I U&PGPUB;i□DJ i□N j 2013/02/22i 
I : i magnification and zoom$4) and I USPAT; : : j 16:31 : 
I : j (composit$4 or combin$3 or I USOCR : : j : 
I : j superimpos$3 or mix$3 or blend$3 or I : : i : 
! ____________ : _________________ j syntesis$4 _ or __ syntesiz$) __________________________________ J _________________________ : ------------------------: ________________ J --------------------------: 
I S42 : 10 j 348/240.3.ccls. and (focal length and I U&PGPUB;: ADJ : ON ! 2013/02/22: 
I : j magnification and zoom$4) and I USPAT; : : i 16:32 : 
I : j (composit$4 or combin$3 or I USOCR : : j : 
I : j superimpos$3 or mix$3 or blend$3 or I : : j : 
I : i syntesis$4 or syntesiz$3) near (image or! : : j : 
I i i picture or scene) i i i i i 

i S43 i,,,',,,,_ 11 i 348/240.3.ccls. and (focal length and I U&PGPUB;i ADJ i,,,',,,,_ ON i 2013/02/22: I i magnification) and (composit$4 or I USPAT; : i 16:34 : 
I ! combin$3 or superimpos$3 or mix$3 or I USOCR : I,,_ I,, 
I i blend$3 or syntesis$4 or I : 
I : j syntesiz$3)near (image or picture or I : : i : 
I ____________ : _________________ j scene)__ ________________________________________________________________________ __! -------------------------: ------------------------: _________________ j --------------------------: 

ILJOt::______l~ECJLJLJ~1

~I 
I S45 : 57 j "348" .clas. and ((focal or focus$4) I U&PGPUB;: ADJ : ON j 2013/02/22\ 
I : j length and magnification) same I USPAT; : : j 16:37 : 
I : j ( composit$4 or combin$3 or I USOCR : : j : 
I : j superimpos$3 or mix$3 or blend$3 or I : : j : 
I : i syntesis$4 or syntesiz$3)near (image or! : : j : 
I i i picture or scene) i i i i i r i□1 i ("20040087773" I "20020075258" I i U&PGPUB;i□oJ rN i2013;02122i I : l "20030202113" I "5668597" I I USPAT; : : j 16:49 : 
I i l "6078701" I "5164831" I "5436660" I I USOCR i i i i 
I : ; "5657402" I "20030227556" I I : : ; : 
! ____________ i ________________ j "2004001_7386"J_"654921_5")_.PN. _____________ _J ------------------------- i ------------------------ i ________________ J -------------------------- i 
l[S4 7 '11659 I (348/240.$.ccls. or 396/72.ccls.) I U&FGPUB; !□DJ 'l°N 12013/02122, 
I i l I USPAT; i i i 16:54 i 
I """""": """""""'" j """"""""""""""""""""""""""""""""""""""""""""__! USOCR """": """""""""""": _________________ j """"""""""""": 

lt1Llt::=__1~5:ILILJ~1~I 
lt1Llt:::___1~5:ILILJ~1~I 
i i i i USPAT· i i i 16·55 i 
1[550 !LJ2 j (348/240.$.ccls. and 396/72.ccls.) I U&PGPUB;:□DJ :LJN j 2013/02/22: 

I ____________ J """"""""" I """"""""""""""""""""""""""""""""""""""""""""" I USOCR _______ _J ________________________ J """""""'" l _____ . __________________ J 

11:
1 t 11:

0
:

nd

:: I ~5~:;11:J 1e I ~~
1
~~

0
:::1 r2 ,0 i ("20030020814" I "5822625" I I U&PGPUB;:□DJ :LJN; 2013/02/22: 

I : ! "6757013").PN. OR ("7738016").URPN. I USPAT; : : j 17:00 : 
I : i I USOCR : : i : 

11553 ins i ("20010013902" I "20010040630" I , U&PGPUB;inDJ iLJN j 2013/02/22i 
I : !"20020154912"1"20030016942"1 USPAT; : : j17:04 : 
I : l "20030160886" I "20040174444" I USOCR : : j : 
i ~ ~ ~ ~ ' ~ 
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i "20050134709" I "20010046804" I 
i "20010053068" I "20070296837" I 
i "2008012985 7" I "20080211935" I 
! "20080239104" I "20090153649" I 
i "20090167897" I "20090167898" I 
i "20090167899" I "20090290046" I 
i "20100013960" I "20100079623" I 
i "20100103291" I "20100149378" I 
i "20100157103" I "20110013049" I 
i "20110043662" I "20110109771" I 
! "5398062" I "5557328" I "5754230" I 
i "5867217" I "6819357" I "6850700" I 
i "7053953" I "7057651" I "7154544" I 
i "7221395" I "7305180" I "7319811" I 
i "7327890" I "7362966" I "7453506" I 
i "7511745" I "7710468" I "7711258" I 

, i "7738016" I "7848575" I "7907189" I , , , , , 
: ! "7936383").PN. OR ("8363126").URPN. I i i i i 

I[™ 'Di ("20070065127" I "20110304765" I I U&PGPUB;:LJDJ :LJN i 2013/02/22: 
I i i "20120147150" I "8184197").PN. I USPAT; i i i 17:30 i 
! i ! I USOCR : : ! : 

ILJ[ ll::129~:048:: i ~5~:JLJLJ ~~1~;0:::i 
IS56 18 i(U&20100110236-$ or US- IU&PGPUB;:ADJ :ON !2013/02/23: 
I ! 20080025713-$ or US-20070236597-$ I USPAT : : ! 19:06 : 
I i or US-20020067421-$ or U& I : : i : 
I !20120026366-$ or US-20060187312-$ I : : i : 
I i or US-20100238327-$ or U& I : : ! : 
I ! 20100079623-$ or US-20030020814-$ I : : i : 
I I or US-20110109771-$).did. or (US- I : : ! : 
I ! 6839086-$ or U&6731339-$ or U& I j j ! ! 
i i 6433824-$ or U&8089527-$ or U& i : : i : 
I ! 7856181-$ or U&7509041-$ or U& I j j ! j 
I ! 7305180-$ or U&6757013-$).did. ! : : i : 

I S57 !,',,,,,,,,,,,,,_ 2042 ! focus$4 near3 ring and (focal or I U&PGPUB;i ADJ : ON ! 2013/02/23! i itocus)near31ength lusPAT· : : i19·11 : 
I i I USOCR· : : i . : 
I i I FPRS; , : : I : 
I I,,,, I EPO; JPO; : : i : 
' i DERWENT·, , i , 

I __________ , __ , """""""""' """"""""""""""""""""""""""""""""""""""""""""J I BM_ TDB ,J """""""""""_J """"""""'J """"""""""""J 
I SoB 110261 I i~~~~;;;~I\~~~~~~ var$3) near5 I ~;: I ADJ I ON I ~~\3;0V231 

I ~5AJB;I ADJ I,,,,,,, ON I ~~\3?2/231 

I I l~+,I I ! 
! ·············'···················' .......................................................................................... I IBM_TDB····'·························'···················' ......................... .' 
i S60 11959 ! magnificat$4 with (focal length or U&PGPUB; ADJ ON ! 2013/02/23! 
i itocus$4)near3(1ength) USPAT; !19:18 : 

1,,',,,, 1 ~~iR; 1 1 

I 6~W~+; I I 
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I[ :[ I[ !~ BM TDB :[ :[ ll : 
I S61 i 926 ! S58 and S59 and S60 I U&ffiPUB;i ADJ i ON i 2013/02/23i 
i i i i USPAT· i i i 19·18 i 

I I I l~:~,I I 1 · I 
, , , i DERWENT·, , ' , 

I 1,,,,,,, i FPRS; : 1 1 

' 16~+,I I I 
! ·············'···················' .......................................................................................... 1 IBM_TDB .... 1 ......................... , ................... ' ......................... ) 

I ffi31',,,,,, 176 I ffi2 and ffi1 I iPUB;I ADJ I,,,,,,, ON I ~~\3~02/231 

I I 16~+,I I i I ............ ' ............. j ....................................................................................... ...11.BM_TDB ... 1 ........................ ' ···················'··························· I~ 112431348/240 $ ~Is or "396"" ""72" eels I ~;rJ I rn I ~~\3~0V231 

I U& PGPUB; i ADJ 
I USPAT· i 
I USOCR· : i ' I FPRS; , : ! : 
I EPO; JPO; : I,,,, I,,,_ I DERWENT;j 

I ffi61',,,,,, 1 I ffi5 and ffi3 I iPUB;I ADJ I,,,,,,, ON I ~~\3~02/231 

I I 16~+1 I i 
1............. ............. j J 1. BM -TDB : 1......................... I ••••••••••••••••••••••••••• 

I S67 : 527547 ! (composit$4 or combin$4 or syntesis$4 i U&PGPUB;: ADJ !,',,,,,,,,,,,,, ON l 2013/02/23! i : ! or syntesiz$4 or blend$4 or mix$4 or I USPAT; : i 19:21 i 
I : ! adding or superimpose)near2 (scene or I USOCR; : i i 

I I I image or signru or piteure) I ~f; I I I 

!_1_1_11.BM_TDB_I_,_,_, 

i S68 : 539794 ! (composit$4 or combin$4 or syntesis$4 I U&PGPUB;: ADJ i,,,',,,,,,,,,,_ ON i 2013/02/23! I : i or syntesiz$4 or blend$4 or mix$4 or I USPAT; : l 19:21 : 
I : i adding or superimpose)near2 (scene or I USOCR; : i i 

I j I image or signal or picture) I :~~;JPO· j 1,,,, 1,,,_ 

I : ! I DERWENT;: 
I : i I I BM TDB : ' ' ' r i.n8 

il
868 

and S63 i U&ffiPUB;i.nDJ i.lrn i2013/02/23i. ' , ' i USPAT· , , i 19·22 , 

I I I 1~~iR; I I I . I 
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II :l II 111 BM_ TDB :l :l H : 
I i I . . I USPAT; i j 21 :23 i 
I : ; I LJS)CR; : I : 
I : I,,',,, I FPRS; : ; : I : I EPO; JPO; : ; : 
, , i DERWENT·, ' ' 

! ........... ..! ................... i .......................................................................................... I 1 _BM - TDB .. 'J ......................... ' ................... I ........................ ..! 
i : i or combin$4 or syntesis$4 or I USPAT; : I S101 : 31 j S99 and 348/345.ccls. and (composit$4I U&PGPUB;: ADJ i,,,',,,,,,,,,,, ON !,, 2201 ~-234/02/24i, 

I ............ I............. I =~=~~~~;:~::r~~~~$ts~ne:rl ~T; 1 ........................ ' ................... 1 .......................... 1 

I S102: 0 j S99 and 348/345.ccls. and (composit$4I U&PGPUB;: ADJ !,',,,,,,,,,,,,, ON i 2013/02/24! i ' j or combin$4 or syntesis$4 or i USPAT; : l 21 :24 i 
I l j syntesiz$4 or blend$4 or mix$4 or I UffiCR; : i i 

I I I ~:i 0~r s~~~!ri;p;:i~aj~~ scene or I ~~'.\P(); I I I 
l_l_l~l~~~I_,_,_, 
i S103 '26 j S99 and 348/345.ccls. and (composit$4I U&PGPUB;: ADJ !,',,,,,,,,,,,,, ON i 2013/02/24! I i j or combin$4 or syntesis$4 or I USPAT; : i 21 :24 : 
I i j syntesiz$4 or blend$4 or mix$4 or I UffiCR; : i i 

1,,, 1,,_ I ~~~n; o~r s~~~=ri:pi~~~~aja~2ntcene or I :~7;JPO; I 1,,,, 1,,,_ 

i @ad<= "20091225" I DERWENT;: 
i i i i I BM TDB i , , , 

j (zoom$4 or magnif$7) with (focal or I U&PGPUB;: ADJ 
j focus)(length or distance) and I USPAT; : 
i (348/240.$.ccls. and (348/345-357.ccls.l UffiCR; : i i 

I or 396/72.ccls.)) I :~~;JPO· I 1,,,, 1,,,_ 

; I DERWENT·! 
' ~ \ ' : 
i ............ i ................. 1 .......................................................................................... ! I_ BM_ TDB ... : ........................ , ................... , .......................... , 

I S105: 50 j (zoom$4 or magnif$7) with (focal or I U&PGPUB;l',,,,,,_ ADJ !,',,,,,,,,,,,,, ON i 2013/02/24! i ' j focus)(length or distance) and i USPAT; l 21 :33 i 
I l j (348/240.$.ccls. and (348/345-357.ccls.l UffiCR; i i 
I I I or 396/72 eels ) ) and size near4 image I ~+; 

1 
I I 

l_l_1_11.BM_TDB_I_,_,_, 

I S105 and ~d<- "20091225" I ~;: I ~J I rn I ~~1JiOV241 

j (zoom$4 or magnif$7) with (focal or 

rOB '.n7 I (zoom$4 or magnif$7) with (focal or I U&PGPUB;:.nDJ :.Im 12013/02/24!. 
i : i focus)(length or distance) and I USPAT; : : j 21 :47 : 
I : j (348/240.$.ccls. and (348/345-357.ccls.i UffiCR; : : i : 
I j I or 396/72.ccls.)) and I FPRS; j j I j 
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l @ad<= "20091225" I EPO· JPO· i 

i ------------, -----------------l ----------------------------------------------------------------------------------------..1 fs~j~~+_'. I------------------------,-------------------'--------------------------, 
1s10T3 l~osN0Ts1os l~]~J Im 1~~1;;o212{ 

l_l_,_11.BM_TDB~l_,_1_; 
11s110 l□i ("20030020814" 1 "5822625" 1 i u&PGPUB;:□DJ :LJN i 2013102124: I : I "6757013").PN. OR ("7738016").URPN. I USPAT; : : i 21 :53 : 
I : I I USOCR : : i : 

1s111 irn i("20030020814" 1 "20030160886" 1 !U&PGPUB;iADJ ioN i2013102124i 
I : I "20050134709" I "20050145772" I I USPAT; : : i 21 :58 : 
I i i "20060092505" I "20060187312" I I USOCR i i i i 
I : i "20010064141" I "20010064142" I I : : i : 
I : i "20080030592" I "20080084484" I I : : i : 
I : i "20080158346" I "20080158384" I I : : i : 
I : i "20080218613" I "20090153649" I I : : i : 
I : i "4231647" I "5682198").PN. I : : i : 

11S112 !Di 348/42.ccls. and 348/345-357.ccls. and I U&PGPUB;:foT7~ 2013/02/24: 

I : I (348/240.$.ccls. or 396/72.ccls.) I USPAT; t ____________________ JL ______________ J 22:14 : 

ILJ113 :D: ;:;;;;;·saos4484::--;~;;--(·~;;~~~;t'i'4--;~----------: ~~~:u-Ei::LJDJ :LJN: 2·0·1-;1·0212s: 
I : i combin$4) I USPAT; : : i 09:42 : 
I : i I USOCR : : i : 

ll:11:111 ............. ll:2::soo:059::: I ~5~B'll:Jl[m I ~~1~;::25] 
l[S115 !Di "20080030592" and focal length I U&PGPUB;:□DJ :LJN i2013/02/25: 
i i i i USPAT· i i i 10·08 i 

! ------------: ----------------J ----------------------------------------------------------------------------------------..1 USOCR --------: ------------------------: -----------------J ------ ·-------------------: 11s1 WDi "20080030592" and focal length I U&PGPUB;:□DJ :LJN i 2013/02/25: 
i i i iUSPAT· i i 111·12 i 

I ------------: ----------------J ----------------------------------------------------------------------------------------..1 USOCR --------: ------------------------: -----------------J ------ ·-------------------: 

I i i i USPAT· i i i 11 ·27 i 
'[8117 :Di "20080030592" and focus$4 I U&PGPUB;l□DJ :LJN i2013/02/25! 

I ------------ : ----------------- j ---------------------------------------------------------------------------------------J USOCR -------- : ------------------------ : -----------------J ------ ·------------------- : 

i , i i USPAT· , , i 11 -33 , 
l[S119 l□iprinciple of triangulation I U&PGPUB;:□DJ 11m 12013/021251 
I """""_J """"""""" I """"""""""""""""""""""""""""""""""""""""""""" I USOCR ______ _J """""""""""_J """"""""'" I '"". """"""""_J 
i i i i USPAT· i i i 11 -33 i 
l[S120 '12653 I principle near31riangulation I U&FGPUB;;□DJ :LJN i 2013/02/25\ 

I """""_J """"""""" I """"""""""""""""""""""""""""""""""""""""""""" I USOCR ______ _J """""""""""_J """"""""'" I '"". """"""""_J 
1s121 :33 i("20030020814" 1 "20030160886" 1 lu&PGPUB;:ADJ :oN i2013102125: 
I i i "20050134709" I "20050145772" I I USPAT; i i i 11 :39 i 
I i i "20060092505" I "20060187312" I I USOCR; i i i i 
I : i "20070064141" I "20070064142" I I FPRS; : : i : 
I i i "20080030592" I "20080084484" I I EPO; JPO; i i i i 
I : I "20080158346" I "20080158384" I I DERWENT;: : ! : 
I i i "20080218613" I "20090153649" I I I BM_ TDB i i i i 
I i i "4231647" I "5682198").PN. I i i i i 
I S122 32 i (U&20100110236-$ or US- U&PGPUB; ADJ ON i 2013/02/25: 
I i 20080025713-$ or U&20070236597-$ USPAT i 11 :39 : 
I i or U&20020067421-$ or U& i : 
I i20120026366-$ or U&20060187312-$ i i 
I i or U&20100238327-$ or U& i i 
I i 20100079623-$ or U&20030020814-$ i : 
j ~ ~ l 
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1 or US-20110109771-$ or U& , I 20110242369-$ or US-20080219654-$ I 
l or US-20080030592-$ or U& l 
i 20050270387-$ or US-20030160886- i 
I $).did. or (U&6839086-$ or U& I 
l 6731339-$ or U&6433824-$ or U& I 
! 8089527-$ or U& 7856181-$ or U& i 
! 7509041-$ or U& 7305180-$ or U& i I 6757013-$ or U&6226459-$ or U& I 
l 7676146-$ or U&8194168-$ or U& l 
i 8035725-$ or U& 7680411-$ or U& i 

l , i 7884862-$ or U& 7289152-$ or U& i , , l , 
i : !7738016-$ or U&8363126-$).did. I : : i : 
11s123 :[]a 11S122 NOT S121 i US-ffiPUBi□oJ iLJN i 2013/02/251 
l i l I USPAT· i i l 11 -39 i 

1 ............. 1 ................... 1 ........................................................................................ I USJCRl ......................... 1 ................... 1 ...... · ................... 1 

l i l I USPAT· i i l 11 "45 i 
1[5124 'Di "20080030592" and distance I U&PGPUB;i□DJ !LJN i 2013/02/25! 

I ____________ J """"""""J """""""""""""""""""""""""""""""""""""""""""''I LJSC)CR """'J """""""""""'_: """"""""" I ______ · __________________ J 

2/28/2013 1 :34 :49 PM 
C:\ Users\ sgebriel\ Documents\ EAST\ Workspaces\ Application_ 12976048new2.wsp 
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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, 
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Notice of Allowability 

Application No. 

12/976,048 
Examiner 

SELAM GEBRIEL 

Applicant(s) 

SHIOHARA, RYUICHI 
Art Unit 

2661 

-- 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. [8J This communication is responsive to inteview on 2/28/2013. 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [8J The allowed claim(s) is/are 1 and 3-l(Now Renumered From 1-6). As a result of the allowed claim(s), you may be eligible to benefit 
from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For 
more information, please see http://www.uspto.gov/patents/init events/poh/index.isp or send an inquiry to PPHfeedback@uspto.aov . 

4. [8J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) [8J All b) D Some* c) D None of the: 

1. [8J Certified copies of the priority documents have been received. 

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

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

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

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

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

/SELAM GEBRIEL/ 
Examiner, Art Unit 2661 

U.S. Patent and Trademark Office 

5. [8J Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. [8J Other XRUSH Response. 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20130325 
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Application/Control Number: 12/976,048 

Art Unit: 2661 

DETAILED ACTION 

EXAMINER'S AMENDMENT 

Page 2 

An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Akiyoshi Onda on 02/28/2013. 

Amendment 

Cancel claim 2 

Claim 1. A digital camera having a focusing function and a focal length varying function 

of a main lens, the digital camera comprising: 

a main imaging unit configured to generate a main image by performing a 

photoelectric conversion from a subject obtained via the main lens; 

a sub-imaging unit configured to generate a sub-image by performing a 

photoelectric conversion from the subject obtained via a sub-lens; 

a focal length acquiring unit configured to acquire the focal length of the main 

lens; 

a magnification setting unit configured to set a level of magnification on the basis 

of the focal length; 
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Page 3 

a composite image generating unit configured to generate a composite image by 

combining the main image and the sub-image, after at least one of the main image and 

the sub-image is magnified at the level of magnification; aAa 

an image display unit configured to display the composite image.,. ; and 

wherein the magnification setting unit is configured to set the level of the 

magnification in order to match substantially a size of the main image and a size of the 

sub-image. 

Claim 3. In line 1 delete "2" and replace with "1" 

Claim 4. In line 1 delete "2" and replace with "1" 

Allowable Subject Matter 

Claims 1 and 3 - 7 are allowed. 

Reason for Allowance 

The following is an examiner's statement of reasons for allowance: 

Regarding claim 1: The prior art of alone or in combination does not disclose: A 

digital camera having a focusing function and a focal length varying function of a main 

lens, the digital camera comprising: 

A magnification setting unit configured to set a level of magnification on the basis 

of the focal length and wherein the magnification setting unit is configured to set the 

level of the magnification in order to match substantially a size of the main image and a 

size of the sub-image. 

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 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SELAM GEBRIEL whose telephone number is 

(571 )270-1652. The examiner can normally be reached on 8:00 AM - 5:00 PM. If 

attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sinh Tran can be reached on (571 )272-7564. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 

Customer Service Representative or access to the automated information system, call 

800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/SELAM GEBRIEL/ 
Examiner, Art Unit 2661 

/Sinh Tran/ 
Supervisory Patent Examiner, Art Unit 2661 
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INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required)" Blocks l through 5 should be completed where 
appropxiate. J-\ll further correspondence jncluding the Patent, advance orders and notificaJjon of maintenance fees i.vill be 111ailed to the current correspondence addJess as 
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PLEA.SE NOTE: Unless an assignee is identified below ➔ no assignee data will appeal' on the patent If an assignee is identified belowJ the document has been filed fr)r 
recordation as set fo1ih in 37 CFR 3.11. Completion of this form is NOT a substitute foJ filing an assignment. 

(A) NAME OF ASSIGNEE 

Seiko Epson Corporation 
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0 Issue Fee 
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Box l 450, Alexandria, Virginia 223 lJ..J 450. DO NOT SEND FEES OR C01VIPLETED FOfu'vlS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 223] 3-1450. 

Under the Paperwork Reduction Ac! of 1995, no persons are required lo respond to a collection of information unless il displays a valid 0MB control number. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12976048 

Filing Date: 22-Dec-201 O 

Title of Invention: 
DIGITAL CAMERA GENERATING COMPOSITE IMAGE FROM MAIN IMAGE AND 
SUB-IMAGE, AND METHOD FOR MANUFACTURING SAME 

First Named Inventor/Applicant Name: Ryuichi SHIOHARA 

Filer: David L. Tarnoff/Megumi McKeever 

Attorney Docket Number: SE-US 105228 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 1780 1780 

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 2080 
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Electronic Acknowledgement Receipt 

EFSID: 15971624 

Application Number: 12976048 

International Application Number: 

Confirmation Number: 6698 

Title of Invention: 
DIGITAL CAMERA GENERATING COMPOSITE IMAGE FROM MAIN IMAGE AND 
SUB-IMAGE, AND METHOD FOR MANUFACTURING SAME 

First Named Inventor/Applicant Name: Ryuichi SHIOHARA 

Customer Number: 22919 

Filer: David L. Tarnoff/Megumi McKeever 

Filer Authorized By: David L. Tarnoff 

Attorney Docket Number: SE-US 105228 

Receipt Date: 06-JUN-2013 

Filing Date: 22-DEC-2010 

Time Stamp: 16:49:42 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2080 

RAM confirmation Number 3961 

Deposit Account 501836 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

113180 

1 Issue Fee Payment (PTO-85B) SE-USl 05228_IF.pdf no 1 
d33a03f8665070d48c78ff55a078f6e3c41 b 

285a 

Warnings: 

Information: 

32263 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
0d6c5161 c6b0d 1744a57f732b3397058822 

a833f 

Warnings: 

Information: 

Total Files Size (in bytes) 145443 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NO. ISSUE DATE 

12/976,048 07/09/2013 

22919 7590 06/19/2013 

GLOBAL IP COUNSELORS, LLP 
1233 20TH STREET, NW, SUITE 700 
WASHINGTON, DC 20036-2680 

PATENT NO. 

8482638 

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. 

SE-US105228 6698 

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 161 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): 

Ryuichi SHIOHARA, Matsumoto, JAPAN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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