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1. 

DIGITAL CAMERA GENERATING 
COMPOSITE IMAGE FROMMAN MAGE 
AND SUB-IMAGE, AND METHOD FOR 

MANUFACTURING SAME 

CROSS-REFERENCE TO THE RELATED 
APPLICATIONS 

This application claims priority to Japanese Patent Appli 
cation No. 2009-295202 filed on Dec. 25, 2009. The entire 
disclosure of Japanese Patent Application No. 2009-295202 
is hereby incorporated herein by reference. 

BACKGROUND 

1. Technological Field 
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. 

2. Background Technology 
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 Publi 
cation 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 view 
finder optical system. 

SUMMARY 

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-consum 
ing adjustment must be performed during assembly. 
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. 

In order to achieve the above objects, the digital camera 
according to the present invention is provided. 
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 Sub 
ject obtained via the main lens, a Sub-imaging unit configured 
to generate a Sub-image by performing a photoelectric con 
version 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 dis 
play unit configured to display the composite image. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

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

FIG. 2 is a perspective view showing the digital camera; 
FIG. 3 is a back view showing the digital camera; 
FIG. 4 is a view showing the concept of the method for 

generating the cutout rule; 
FIG. 5 is a view showing an example of the cutout position 

in the Sub-image; 
FIG. 6 is a view showing the concept of the method for 

generating the magnification rule Rb; 
FIG. 7 is a flowchart showing an example of the viewfinder 

image display processing routine; 
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; 
FIG. 10 is a flowchart showing an example of the correc 

tion processing routine; 
FIG. 11 is a view showing an example of the finder image 

in the adjustment mode; and 
FIG. 12 is a view showing an example of the steps for 

manufacturing the digital camera. 

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 per 
spective view showing the digital camera 10, and FIG. 3 is a 
back view showing the digital camera 10. 
The digital camera 10 of the present embodiment is pro 

vided 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 imag 
ing unit 40 for performing a photoelectric conversion to the 
Subject and outputting a digital signal for generating a view 
finder 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 pre 
determined 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 (Elec 
tronic 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. 
The main electronic imaging unit 20 is provided with an 

imaging lens 21 configured as a manual-focus lens inter 
changeably 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 input 
ted 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 config 
ured 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. 
The imaging lens 21 is provided with a lens group 21a 

including a combination of a convex lens and a concave lens, 
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an aperture mechanism 21b 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 21d formed in 
a helical shape so that the amount of extension thereof 
changes according to the operation amount (amount of rota 
tion) 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 periph 
eral 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 direc 
tions inside the main body 12. The operation amount of the 
distance ring 21c is therefore converted to the displacement 
amount of the coupled roller 29 via the amount of extension of 
the extending part 21d. 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. 

The sub-electronic imaging unit 40 is provided with a 
pan-focus Sub-lens 41 having a fixed focal length and having 
lens groups 41a, 41c and an aperture mechanism 41b, 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 imag 
ing unit 20 are installed in positions separated by a predeter 
mined interval A in the left-right (horizontal) direction of the 
main body 12, and by a predetermined interval B in 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. 

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 gen 
eration 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 gener 
ated 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 Superim 
posing the partial image GSp cut out from the Sub-image GS 
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4 
on the main image GM. The synthesis processing unit of the 
image processor 70 is capable of so-called C. blending 
whereby a coefficient C. 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 compos 
ite image. 
The display controller 80 performs such functions as dis 

playing 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. 
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 button90?. 
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 90c is abutton 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 bright 
ness of the liquid crystal monitor 84 and various other settings 
are available, a correction mode for correcting the magnifi 
cation 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 down 
ward, 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 down 
ward-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 f1, f2., f3, and is placed in the position of the corre 
sponding focal length fby the user when the imaging lens 21 
is replaced. 
The main controller 30 is configured as a microprocessor 

centered arounda CPU32, and is provided with a ROM34 for 
storing a processing program and various types of tables, a 
RAM36 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 communi 
cation 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 proces 
sor 70, and other information is inputted to the main control 
ler 30. From the main controller 30 are outputted a shutter 
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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. 
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 K in 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 inter 
val. A described above. The region indicated by dotted lines in 
FIG. 4 represents the image in the imaging region of the 
Sub-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 L1 on the optical axis of the main 
electronic imaging unit 20 is photographed at a position (indi 
cated 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 predeter 
mined 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 anglep 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 camera10 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 right 
reversed from the original image, for the sake of convenience. 
The Subject image positioned at distance L1 appearing at the 
center of the main image GM is therefore shown in the sub 
image GS centered at position K1 (X1, Y1), which corre 
sponds to distance L1. 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 (p can be calculated 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 (p and the Y coordinate in advance, the X 
coordinate value that corresponds to the angle 0, and the Y 
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6 
coordinate value that corresponds to the angle (p, 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, (p 
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 (p and the Y coordinate can be 
set from the corresponding X, Y coordinate values. 

tan 0=A/L (1) 

tan (p=B/L (2) 

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 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 focallength f1, 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 B1, B2, B3 and 
correlated with the focal lengths f1, 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 
f1, f2., f3 of the imaging lens 21 and the focal length of the 
sub-lens 41. 
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 S100), and drives the image sensor 42 of the 
Sub-electronic imaging unit 40 and reads the digital signal 
thereof (step S110). 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 f1 through f3 
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selected by the focal point selection lever 90h is inputted. The 
inputted focal length fis used to set the adjustment magnifi 
cation B with reference to the magnification rule Rb (step 
S140). The operation amount So of the distance ring 21c 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). 
When the adjustment magnification B and the cutout posi 

tion Kare thus set, apartial 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 K in the Sub-image 
G.S (step S170), and a size adjustment in accordance with the 
adjustment magnification B is applied to the cut-out partial 
image GSp (step S180). 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 C. 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 Super 
imposed 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. 
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 S100 and repeats. The 
magnification rule Rb is referenced using the focal length fof 
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 Kis 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 super 
imposed 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 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 view 
finder image GF by primarily using the main image GM in 
this instance, a viewfinder image GF can be generated. There 
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8 
is no parallax in the view finder image GF with respect to the 
main image GM. Since the partial image GSp is also Super 
imposed on the main image GM after the focal length fof 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. 
The operation of the digital camera10 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 M in 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 fof the currently attached imag 
ing lens 21 is inputted (step S320). As described above, the 
focal length selected by the focal point selection lever 90h is 
inputted. When the focallength fis thus inputted, a viewfinder 
image GF is generated in accordance with the current adjust 
ment 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 image 
GF" in the correction mode. As shown in FIG. 11, the super 
imposed 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 por 
tion, as shown in FIG.11(b). However, when the positions of 
the main electronic imaging unit 20 and Sub-electronic imag 
ing unit 40 are offset due to some abnormality, a size differ 
ence can occur in the Superimposed portion, as shown in FIG. 
11(a). 
When the viewfinder image GF" is thus displayed, the pro 

cess 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 magnifica 
tion change amount Ab having a positive value is set in accor 
dance with the operation amount of the JOG dial 90g (step 
S390), and when the adjustment is determined to be for reduc 
tion, a magnification change amount Ab having a negative 
value is set in accordance with the operation amount of the 
JOG dial 90g (step S400). The magnification change amount 
Ab is added to the current adjustment magnification B to 
change the adjustment magnification B (step S410). 
When the adjustment magnification B is changed in this 

manner, the process returns to step S340 and repeats, so that 
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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 button90e has been operated, a confirmation message 
inquiring whether to correct the magnification rule Rb 
according to the current adjustment magnification B is dis 
played 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 AB (the cumulative value of 
the magnification change amount Ab) 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 
magnification change amount AB is first added as the correc 
tion amount to the adjustment magnification B2 of the focal 
length f2. For the adjustment magnification B1 of the focal 
length f1, a magnification change amount AB which is in 
accordance with the ratio of the adjustment magnification B2 
and the adjustment magnification B1 is added as the correc 
tion 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 AB 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 AB. 
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 herein 
after 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 manu 
facturing process of the digital camera 10, 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 focallength 
is registered as the magnification rule Rb in the flash memory 
38. When the digital camera10 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 camera10 is switched on, the digital camera10 is fixed 
to a tripod or the like, a target object M is 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 21c 
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 view 
finder 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. 
When the viewfinder image GF is thus displayed, the size 

difference of the Superimposed portion of the displayed view 
finder image GF is confirmed (step S520). A slight size dif 
ference may occur in the Superimposed portion at this time 
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10 
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 Sub-electronic 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 gen 
erated using the adjustment amount for the focallength fland 
registered in the flash memory 38 (step S540). The magnifi 
cation rule Rb is generated in the same manner as the mag 
nification 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 dif 
ferences that accompany individual differences due to assem 
bly error and other factors in the digital camera10 can thereby 
be eliminated, and a highly precise magnification rule Rb can 
be generated and registered. 
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 animage 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 control 
ler 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. 

According to the digital camera 10 of the present embodi 
ment described in detail above, the focal length f of the 
currently attached imaging lens 21 is acquired, the magnifi 
cation rule Rb is referenced using the acquired focal length f 
to set an adjustment magnification B, the size of a partial 
image GSp cut out from a predetermined position of the 
Sub-image GS is adjusted in accordance with the set adjust 
ment 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 mecha 
nism. 
By configuring the correction mode so that the magnifica 

tion 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 focus 
ing is acquired to set the cutout position Kof the partial image 
GSp with reference to the cutout rule Rk, it is possible to 
confirm whether the Subject is in focus by confirming posi 
tional misalignment of the Superimposed portion. 
The present invention shall not be construed as being lim 

ited by the embodiment described above, and various 
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embodiments of the present invention are possible within the 
technical scope of the present invention. 

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. 

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 to this 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. 

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. 

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. 

In the embodiment described above, the focal length f of 
the imaging lens 21 is selected from three focal lengths f1 
through f3 by the focal point selection lever 90h, but the 
present invention is not limited to this configuration, and the 
focal lengthfmay be selected from four or more focallengths. 
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 commu 
nication 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 mag 
nification B. When a Zoom lens is attached, the magnification 
rule Rb should be continuously changed, and when the mag 
nification rule Rb is stored as a relational expression to cal 
culate the magnification, the adjustment magnification B is 
preferably calculated by using the relational expression. 

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 21c. 

In the embodiment described above, the magnification rule 
Rb is a rule in which the focal length fand 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. 

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 modifica 
tion thereof, but a configuration in which the viewfinder 
image GF is generated by using a blending to Superimpose the 
partial image GSp on the main image GM after changing the 
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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. 

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 K and cutout 
region reflect rotation about the optical axis in the main elec 
tronic 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. 

In the embodiment described above, adjustment during 
generation or correction of the magnification rule Rb is per 
formed 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 auto 
matically. 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. 

Next, a method for manufacturing a digital camera 10 is 
described. The method is for manufacturing the digital cam 
era 10 with a manual focusing function and of a focal length 
varying function of a main lens. The method for manufactur 
ing the digital camera 10 includes an assembly step, a prepa 
ration step, an adjustment step, and a registration step. 
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 conver 
sion 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 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 pro 
cessing 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. 
The preparation step of changing the focal length of the 

main lens 21 to a predetermined focal length. 
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 compos 
ite image is generated by the composite image generating 
means and a size difference is identified in the generated 
composite image. 
The registration step is for generating a magnification rule 

in which the predetermined focal length and the magnifica 
tion are correlated, and registering the generated magnifica 
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tion rule in the storage means on the basis of the magnification Sub-image, after at least one of the main image and the 
that is set when the size difference is less than or equal to a Sub-image is magnified at the level of magnification; 
predetermined value. an image display unit configured to display the composite 

image; and 
GENERAL INTERPRETATION OF TERMS 5 wherein the magnification setting unit is configured to set 

the level of the magnification in order to match Substan 
In understanding the scope of the present invention, the tially a size of the main image and a size of the Sub 

term "comprising and its derivatives, as used herein, are image. 
intended to be open ended terms that specify the presence of 2. The digital camera according to claim 1, wherein the 
the stated features, elements, components, groups, integers, 10 Sub-lens is a pan-focus lens. 
and/or steps, but do not exclude the presence of other unstated 3. The digital camera according to claim 1, wherein 
features, elements, components, groups, integers and/or the magnification setting unit is configured to set the level 
steps. The foregoing also applies to words having similar of the magnification in a correction mode in which a 
meanings such as the terms, “including”, “having and their predetermined magnification rule applies in setting the 
derivatives. Also, the terms “part,” “section.” “portion. 15 level of the magnification, and 
“member or "element' when used in the singular can have the digital camera further includes 
the dual meaning of a single part or a plurality of parts. an instruction receiving unit configured to receive an 
Finally, terms of degree such as “substantially”, “about and instruction to change the level of the magnification Such 
“approximately as used herein mean areasonable amount of that difference between the size of the main image and 
deviation of the modified term such that the end result is not 20 the size of the Sub-image in the composite image is less 
significantly changed. For example, these terms can be con- than or equal to a predetermined amount in the correc 
strued as including a deviation of at least +5% of the modified tion mode, and 
term if this deviation would not negate the meaning of the a correcting unit configured to correct the magnification 
word it modifies. rule by using amount to change the level of the magni 

While only selected embodiments have been chosen to 25 fication as amount of correction in the correction mode, 
illustrate the present invention, it will be apparent to those when the focal length of the main lens is in predeter 
skilled in the art from this disclosure that various changes and mined length. 
modifications can be made herein without departing from the 4. The digital camera according to claim 1, further com 
Scope of the invention as defined in the appended claims. prising 
Furthermore, the foregoing descriptions of the embodiments 30 an focusing amount acquiring unit configured to acquire 
according to the present invention are provided for illustra- amount of the focusing, wherein 
tion only, and not for the purpose of limiting the invention as the composite image generating unit is configured togen 
defined by the appended claims and their equivalents. erate 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. 

5. The digital camera according to claim 4, 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. 

6. 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. 

What is claimed is: 
1. A digital camera having a focusing function and a focal 35 

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; 40 

a Sub-imaging unit configured to generate a Sub-image by 
performing a photoelectric conversion from the Subject 
obtained via a sub-lens; 

a focallength acquiring unit configured to acquire the focal 
length of the main lens; 45 

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 k . . . . 
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