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Description 
Title of Invention: IMAGING APPARATUS, METHOD FOR CON­

TROLLING IMAGING APPARATUS, METHOD FOR CON­
TROLLING DISPLAY CONTROL APPARATUS, AND METHOD 

FOR CONTROLLING RECORDING APPARATUS 
Technical Field 

[0001] The present invention relates to an imaging apparatus configured to capture an 
image, a display control apparatus configured to control a display of a captured image, 
and a recording apparatus configured to record a captured image. 

Background Art 
[0002] As one type of imaging apparatus, there is a camera that includes not only a normal 

camera (out-camera) configured to capture an image of an object but also another 
camera (in-camera) on a display unit side, and thereby can capture even a camera 
operator (photographer). PTL 1 discusses a mobile terminal that can acquire an image 
including a camera operator even in taking a group photograph or the like by capturing 
images with an out-camera and an in-camera at the same time, combining both images, 
and recording a combined image, with a single imaging operation. 

[0003] Generally, when a live view image of the camera (in-camera) mounted on the display 
device side is displayed on a display device, the left side and the right side of the live 
view image are reversed like a mirror image by a mirror image reversal, so as to allow 
the camera operator himself/herself to easily frame the image. 

Citation List 
Patent Literature 

[0004] PTL 1: Japanese Patent Application No. 2010-83337 

Summary of Invention 
Technical Problem 

[0005] Although the mirror image display facilitates framing during imaging, if a recorded 
image remains in the mirror image, this means that the recorded image is different 
from an actual image. Further, characters and the like are displayed with the left side 
and the right side thereof reversed by the mirror image reversal. 

Solution to Problem 
[0006] The present invention is directed to an apparatus that displays or records an image in 

a correct rotational state even when displaying or recording a normal image, which is 
not reversed by the mirror image reversal. 

[0007] An imaging apparatus includes a first imaging unit, a second imaging unit configured 
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to shoot an opposite direction from the first imaging unit, a detection unit configured to 
detect an orientation of the imaging apparatus, and a control unit configured to perform 
control for displaying an image captured by the first imaging unit and an image 
captured by the second imaging unit on a display unit at the same time. The control 
unit performs the control in such a manner that the image captured by the second 
imaging unit is displayed after being rotated if the orientation of the imaging apparatus 
is determined to be a predetermined orientation based on a result of detection by the 
detection unit, when the image captured by the second imaging unit is displayed 
together with the image captured by the first imaging unit without being reversed by a 
mirror image reversal. 

[0008] An imaging apparatus includes an imaging unit capable of imaging a camera operator 
side, a detection unit configured to detect an orientation of the imaging apparatus, and 
a control unit configured to perform control in such a manner that an image captured 
by the imaging unit is displayed after being rotated by 180 degrees if the imaging 
apparatus is detected to have an orientation rotated by 90 degrees or 270 degrees. 

[0009] An imaging apparatus includes a first imaging unit, a second imaging unit configured 
to shoot an opposite direction from the first imaging unit, a detection unit configured to 
detect an orientation of the imaging apparatus, and a control unit configured to perform 
control for recording an image captured by the first imaging unit and an image 
captured by the second imaging unit into a recording medium after adding rotational 
information according to the orientation of the imaging apparatus, which is detected by 
the detection unit, to these images. The control unit performs the control in such a 
manner that the image captured by the second imaging unit is recorded after rotational 
information out of phase with rotational information added to the image captured by 
the first imaging unit by 180 degrees is added to the image captured by the second 
imaging unit, if the orientation of the imaging apparatus is a vertical orientation. 

[0010] An imaging apparatus includes a first imaging unit, a second imaging unit configured 
to shoot an opposite direction from the first imaging unit, a detection unit configured to 
detect a rotational angle of the imaging apparatus about a imaging direction of the first 
imaging unit, and a control unit configured to perform control for displaying an image 
captured by the first imaging unit and an image captured by the second imaging unit on 
a display unit at the same time. The control unit performs the control in such a manner 
that a rotated image generated by rotating the image captured by the second imaging 
unit by an angle minus two times as large as the rotational angle detected by the 
detection unit is displayed together with the image captured by the first imaging unit. 

[0011] Further features of the present invention will become apparent from the following de­
scription of exemplary embodiments with reference to the attached drawings. 
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Brief Description of Drawings 
[0012] [fig.l]Fig. 1 illustrates a back surface of a digital camera 100. 

[fig.2]Fig. 2 illustrates a hardware configuration of the digital camera 100. 
[fig.3]Fig. 3 is a flowchart illustrating processing by the digital camera 100 during 
imaging. 
[fig.4]Fig. 4 is a flowchart illustrating recording processing by the digital camera 100 
during imaging. 
[fig.5A]Fig. 5A illustrates a display example when an image captured by an out-
camera and an image captured by an in-camera are displayed. 
[fig.5B]Fig. 5B illustrates a display example when the image captured by the out-
camera and the image captured by the in-camera are displayed. 
[fig.5C]Fig. 5C illustrates a display example when the image captured by the out-
camera and the image captured by the in-camera are displayed. 
[fig. 6A] Fig. 6A is a diagram illustrating a display state in a normal image display and a 
mirror image display. 
[fig.6B]Fig. 6B is a diagram illustrating a display state in a normal image display and a 
mirror image display. 
[fig. 6C] Fig. 6C is a diagram illustrating a display state in a normal image display and a 
mirror image display. 
[fig. 6D] Fig. 6D is a diagram illustrating a display state in a normal image display and a 
mirror image display. 
[fig.7]Fig. 7 illustrates a display example when the digital camera 100 is vertically 
oriented in a normal image display mode. 
[fig.8]Fig. 8 illustrates states of digital camera 100 and a display unit 28 when an out-
camera image and an in-camera image are displayed in the normal image display 
mode. 
[fig.9]Fig. 9 illustrates states of digital camera 100 and the display unit 28 when the 
out-camera image and the in-camera image are displayed in the normal image display 
mode according to a third exemplary embodiment. 
[fig.l0]Fig. 10 illustrates an example when the in-camera image is circularly cutout 
and is displayed. 
[fig. 1 l]Fig. 11 is a flowchart illustrating processing for combining the out-camera 
image and the in-camera image according to the third exemplary embodiment. 

Description of Embodiments 
[0013] In the following description, exemplary embodiments of the present invention will be 

described with reference to the drawings. 

Example 1 
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[0014] Fig. 1 illustrates an outer appearance of a digital camera 100 as one example of an 
imaging apparatus according to a first exemplary embodiment of the present invention. 

[0015] A display unit 28 is a display unit that displays an image and various kinds of in­
formation. A shutter button 61 is an operation unit for issuing an imaging instruction. 
A mode dial 60 is an operation unit for switching various kinds of mode settings. A 
connector 112 is a connector between a connection cable and the digital camera 100. 
An operation unit 70 is an operation unit that includes operation members such as 
various kinds of switches, buttons, and a touch panel for receiving various kinds of op­
erations from a user. A controller wheel 73 is an operation member capable of being 
rotationally operated, which is included in the operation unit 70. A power switch 72 
switches power-on and power-off. An in-camera 300 is an imaging unit that images a 
camera operator imaging an object or a viewer viewing an image displayed on the 
display unit 28. The in-camera 300 is disposed so as to image a back side where the 
display unit 28 of the digital camera 100 is mounted, to image the viewer or the camera 
operator. Further, Fig. 1 illustrates an outer appearance of the back surface side of the 
digital camera 100 where the display unit 28 is mounted, but an out-camera, which is 
an imaging unit that images an object side, is mounted on a surface of the digital 
camera 100 on a front side. Optical axes (imaging directions) of the out-camera and the 
sub-camera are substantially in parallel with each other, and the optical axis (imaging 
direction) of the out-camera is set to a reverse direction of the optical axis (imaging 
direction) of the sub-camera. A recording medium 200 is a recording medium such as a 
memory card and a hard disk. A recording medium slot 201 is a slot for containing the 
recording medium 200. The recording medium 200 contained in the recording medium 
slot 201 can communicate with the digital camera 100, and images captured by the out-
camera and the in-camera 300 are recorded into the recording medium 200. A cover 
203 is a cover for the recording medium slot 201. 

[0016] Fig. 2 illustrates a configuration of the digital camera lOOaccording to an exemplary 
embodiment of the present invention. 

[0017] A barrier 10 covers the imaging unit including an imaging lens 11 of the digital 
camera 100, thereby preventing the imaging unit from being contaminated or broken. 
The digital camera 100 includes the imaging lens 11. A shutter 12 has a diaphragm 
function. An image sensor 13 includes a charge coupled device (CCD), a com­
plementary metal-oxide semiconductor (CMOS) device, or the like that converts an 
optical image into an electric signal. An analog/digital (A/D) converter 15 converts an 
analog signal output from the image sensor 13 into a digital signal. These barrier 10, 
imaging lens 11, shutter 12, and image sensor 13 form the out-camera. 

[0018] Similarly, an imaging lens 101 is a lens group that is prepared separately from the 
imaging lens 11 and includes a zoom lens and a focus lens mounted in a direction that 
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allows the imaging lens 101 to image the camera operator side using the digital camera 
100. A shutter 102 has the diaphragm function. An image sensor 103 includes a CCD 
device, a CMOS device, or the like that converts an optical image of the camera 
operator side into an electric signal. These imaging lens 101, shutter 102, and image 
sensor 103 form the in-camera 300. 

[0019] A timing generation circuit 14 supplies a clock signal and a control signal to the 
image sensors 13 and 103, the A/D converter 15, and a digital/analog (D/A) converter 
21, and is controlled by a memory control circuit 22 and a system control circuit 50. 

[0020] An image processing circuit 20 performs predetermined pixel interpolation 
processing and color conversion processing on data from the A/D converter 15 or data 
from the memory control circuit 22. 

[0021] Further, the image processing circuit 20 performs predetermined calculation 
processing with use of captured image data, and the system control circuit 50 controls 
an exposure control unit 40 and a ranging control unit 41 based on an acquired result of 
the calculation. Then, the exposure control unit 40 and the ranging control unit 41 
performs automatic focus (AF) processing, automatic exposure (AE) processing, and 
flash pre-emission (EF) processing. 

[0022] The image processing circuit 20 performs predetermined calculation processing with 
use of the captured image data, and automatic white balance (AWB) processing is also 
performed based on an acquired result of the calculation. 

[0023] Further, the image processing circuit 20 reads an image stored in a memory 25, 
performs compressing processing or decompression processing according to the Joint 
Photographic Experts Group (JPEG) method or the Moving Picture Experts Group-4 
Advanced Video Coding (MPEG-4 AVC)/H.264 method, and writes the processed 
data into the memory 25. 

[0024] The memory control circuit 22 controls the A/D converter 15, the timing generation 
circuit 14, the image processing circuit 20, an image display memory 24, the D/A 
converter 21, and the memory 25. 

[0025] The data of the A/D converter 15 is written into the image display memory 24 or the 
memory 25 via the image processing circuit 20 and the memory control circuit 22, or 
the data of the A/D converter 15 is directly written into the image display memory 24 
or the memory 25 via the memory control circuit 22. 

[0026] The digital camera 100 includes the image display memory 24 and the D/A converter 
21. The display unit 28 includes a thin-film transistor liquid crystal display (TFT LCD) 
or the like. Image data for a display that is written in the image display memory 24 is 
displayed on the display unit 28 via the D/A converter 21. 

[0027] An electronic finder function of displaying a live video image can be realized by suc­
cessively displaying image data captured by the out-camera and/or the in-camera 300 
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with use of the display unit 28. 
[0028] The memory 25 stores still images and moving images captured by the out-camera 

and the in-camera 300, and has a storage capacity sufficient for storing a prede­
termined number of still images and a moving image continuing for a predetermined 
time. Further, the memory 25 can also be used as a work area of the system control 
circuit 50. 

[0029] The exposure control unit 40 individually controls the shutters 12 and 102, each of 
which has the diaphragm function. 

[0030] The ranging control unit 41 individually controls focusing of the imaging lenses 11 
and 101. A zoom control unit 42 individually controls zooming of the imaging lenses 
11 and 101. A barrier control unit 43 controls an operation of the barrier 10. 

[0031] An orientation detection sensor 44 periodically detects an orientation of the digital 
camera 100 with use of an acceleration sensor. When the orientation detection sensor 
44 detects a rotational angle about the imaging direction of the out-camera, in­
formation indicating the detected angle is input into the system control circuit 50. The 
system control unit 50 determines the orientation (the rotational angle) of the digital 
camera 100 based on the input information, and controls the digital camera 100 in such 
a manner that the digital camera 100 performs processing according to the orientation. 
In the present exemplary embodiment, the imaging directions of the out-camera and 
the in-camera 300 are in parallel with each other and are reverse directions of each 
other, whereby the rotational angle about the imaging direction of the out-camera and a 
rotational angle about the imaging direction of the in-camera 300 should be equal to 
each other. In a case where the imaging directions of the in-camera 300 and the out-
camera are not in parallel with each other, the digital camera 100 may be configured to 
also detect an orientation of the in-camera 300 (the rotational angle about the imaging 
direction of the in-camera 300). 

[0032] The system control circuit (system control unit) 50 controls a whole of the digital 
camera 100. 

[0033] A nonvolatile memory 51 is an electrically erasable and recordable memory. For 
example, an electrically erasable programmable read-only memory (EEPROM) is used 
as the nonvolatile memory 51. A program, various kinds of setting information, and the 
like are recorded in the nonvolatile memory 51. 

[0034] Operation units 61-1,61-2, and 62 are used to input various kinds of operation in­
structions for the system control circuit 50. The operation unit 62 includes a com­
bination of one or more power switch(es), mode changeover switch(es), menu 
button(s), arrow key(s), touch panel(s), pointing unit(s) based on line-of-sight 
detection, speech recognition device(s), and/or the like. 

[0035] The operation unit 61-1 is a shutter switch SW 1, and is switched on halfway through 
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an operation of the not-illustrated shutter button 61 (not-illustrated) to instruct the 
digital camera 100 to start operations such as the AF (automatic focus) processing, the 
AE processing, the AWB processing, and the EF processing. 

[0036] The operation unit 61-2 is a shutter switch SW2, and is switched on upon completion 
of the operation of the shutter button 61 (when the shutter button 61 is fully pressed). 
When the shutter switch SW2 is switched on, the digital camera 100 performs 
exposure processing for writing a signal read out from the image sensor 13 or the 
image sensor 103 into the memory 25 as image data via the A/D converter 15 and the 
memory control circuit 22. Then, the digital camera 100 performs development 
processing on the image data written in the memory 25 with use of calculations by the 
image processing circuit 20 and the memory control circuit 22, reads out the image 
data developed by the development processing from the memory 25, compresses the 
image data by the image processing circuit 20, and stores the compressed image data 
into the memory 25. Then, the digital camera 100 performs recording processing for 
writing the compressed image data stored in the memory 25 into an external recording 
medium 91 via a card controller 90. In this manner, the digital camera 100 performs 
the imaging processing including the exposure processing and the development 
processing, and the recording processing in response to switching on of the shutter 
switch SW2. 

[0037] The operation unit 62 includes various kinds of buttons, a touch panel, and the like. 
More specifically, the operation unit 62 includes the power button, the menu button, 
the mode changeover switch for switching an imaging mode/a reproduction mode/ 
another special imaging mode, the arrow key, a setting button, a macro button, a 
multiple-screen reproduction and page-advance button, a flash setting button, a single 
imaging/continuous imaging/self-timer changeover button, a menu scroll plus button, a 
menu scroll minus button, a reproduced image scroll plus button, a reproduced image 
scroll minus button, an capturing image quality selection button, an exposure 
correction button, a date and time setting button, and the like. 

[0038] The digital camera 100 further includes a power source control unit 81. 
[0039] A power source 80 includes a primary battery such as an alkaline battery and a 

lithium battery, a secondary battery such as a nickel cadmium (NiCd) battery, a nickel 
metal hydride (NiMH) battery, and a lithium (Li) battery, an alternating-current (AC) 
adapter, and the like. 

[0040] The card controller 90 transmits and receives data to and from the external recording 
medium 91 such as a memory card. 

[0041] The external recording medium 91 is embodied by, for example, a memory card. 
[0042] Next, display modes when live view images captured by the out-camera and the in-

camera 300 are displayed on the display unit 28, which is used to display a live view 
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image, will be described. 
[0043] Image data captured and acquired by the out-camera and the in-camera 300 is stored 

into the image display memory 24 and is displayed on the display unit 28 after being 
trimmed and/or resized according to a resolution of a display region on the display unit 
28. When an image is captured with use of the in-camera 300 and the image captured 
by the in-camera 300 is recorded, the image captured by the in-camera 300 is displayed 
together with an image captured by the out-camera at the same time. Regarding how 
the images are displayed in a simultaneous display mode, in which an out-camera 
image and an in-camera image are displayed at the same time, the images are displayed 
in such a manner that a small-sized through-the-lens image of the in-camera 300 is su­
perimposed and combined on a through-the-lens image of the out-camera as illustrated 
in Fig. 5A. How the images are displayed is not limited thereto, and the images may be 
displayed in such a manner that the small-sized through-the-lens image of the out-
camera is superimposed on the through-the-lens image of the in-camera 300 as il­
lustrated in Fig. 5B. Alternatively, the images may be displayed in such a manner that 
both the through-the-lens images are arranged side by side as illustrated in Fig. 5C. 

[0044] Fig. 6A illustrates a live view image 601 of the out-camera, which is captured by the 
out-camera, and a live view image 602 captured by the in-camera 300. The imaging di­
rections of the out-camera and the in-camera 300 are reverse directions of each other, 
and the in-camera 300 images the camera operator side where the display unit 28 is 
mounted, whereby the following situation occurs when the image of the in-camera 300 
is displayed. In an example illustrated in Fig. 6A, the live view image 602 captured by 
the in-camera 300 is displayed without being processed by processing such as a mirror 
image reversal or a rotation, whereby a camera operator 600 ends up viewing the live 
view image 602 of the in-camera 300 in a reverse direction of the imaging direction of 
the in-camera 300. Therefore, when the camera operator 600 moves in a direction A, a 
camera operator 600a in the live view image 602 of the in-camera 300 moves in a 
direction B, which is a reverse direction of the direction A. Such a display method is 
considered to cause user's confusion. Therefore, the digital camera 100 according to 
the present exemplary embodiment has a mirror image display mode of displaying an 
image captured by the in-camera 300 after performing the mirror image reversal on 
this image, so that the image captured by the in-camera 300 appears as a mirror image 
when being displayed on the display unit 28. 

[0045] Fig. 6B illustrates a display example in the mirror image display mode. In the mirror 
image display mode, the digital camera 100 displays a mirror image live view image 
603 of the in-camera 300, which is generated by reversing the image captured by the 
in-camera 300 in a horizontal direction of the main body of the digital camera 100 (the 
mirror image reversal). Since the image is displayed after being horizontally reversed, 
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when the camera operator 600 moves in the direction A, a camera operator 600b in the 
mirror image live view image 603 of the in-camera 300 moves in a direction C, which 
is the same direction as the direction A. The mirror image live view image 603 of the 
in-camera 300 appears in a similar manner to an image when the camera operator 600 
looks in a mirror, and a movement direction of the camera operator 600b in the mirror 
image live view image 603 of the in-camera 300 can match a movement direction of 
the camera operator 600, whereby the camera operator 600 can view the image of the 
in-camera 300 without being confused. 

[0046] The digital camera 100 has not only the mirror image display mode but also a normal 
image display mode of displaying an image captured by the in-camera 300 without 
performing the mirror image reversal on this image as illustrated in Fig. 6A. In the 
mirror image display mode, a movement direction of a camera operator in a live view 
image can match an actual movement direction of the camera operator, but the live 
view image is a reverse of an actually captured image and thus may cause an uncom­
fortable feeling. Therefore, there is also such a request that users want to display an 
accurate live view image that is not reversed. Accordingly, the digital camera 100 has 
two display modes, the normal image display mode and the mirror image display 
mode, and is configured to be able to switch the display mode between them in 
response to a user's operation performed for switching the display mode with use of an 
operation unit for setting the display mode. 

[0047] In this manner, comparing the normal image display mode and the mirror image 
display mode, the live view image 602 and the live view image 603 are displayed so as 
to have same directions on short sides but have reverse directions on long sides. 

[0048] Fig. 6D illustrates a display when the digital camera 100 is rotated by 90 degrees 
about the optical axis in the mirror image display mode. In the mirror image display 
mode, the live view image 603 of the in-camera 300 is displayed as a mirror image. 
Therefore, even when the digital camera 100a is rotated, a vertical direction of a 
camera operator (an object) 600d in the live view image 603 of the in-camera 300 
matches an actual vertical direction of the camera operator 600. 

[0049] Fig. 6C illustrates an example when the digital camera 100 is rotated by 90 degrees 
about the optical axis in a normal image display state. In this case, a vertical direction 
of a camera operator 600c in the live view image 602 of the in-camera 300 when the 
digital camera 100 is rotated by 90 degrees about the optical axis is the same direction 
as a horizontal direction when the digital camera 100 is not rotated about the optical 
axis with respect to the display unit 28. Therefore, the vertical direction of the camera 
operator 600c in the live view image 602 of the in-camera 300 when the digital camera 
100 is rotated by 90 degrees about the optical axis in the normal image display state is 
displayed as a reverse direction of the actual vertical direction of the camera operator 
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600. Thus, rotating the digital camera 100 about the optical axis in the normal image 
display state results in a display of a vertically reversed live view image of the in-
camera 300. The fact that the live view image 602 in the case of the normal image 
display has a reverse direction on the long side with respect to the live view image 603 
in the case of the mirror image display also makes it understandable that rotating the 
digital camera 100 by 90 degrees about the optical axis in the normal image display 
state results in a reversal of the vertical direction. Therefore, the digital camera 100 
according to the present exemplary embodiment displays a live view image 604 of the 
in-camera 300, which is rotated by 180 degrees, as illustrated in Fig. 7, when the 
digital camera 100 is rotated by 90 degrees about the optical axis in the normal image 
display mode. This configuration allows a vertical direction of a camera operator (the 
object) 600e in the live view image 604 to match the actual vertical direction of the 
camera operator (the object) 600. The live view image 604 of the in-camera 300 il­
lustrated in Fig. 7 is displayed as a normal image, which corresponds to an actual 
original state, since the image captured by the in-camera 300 is rotated but is not 
reversed. 

[0050] Next, processing performed by the digital camera 100 according to the present 
exemplary embodiment during imaging will be described with reference to Fig. 3. By 
this processing, the digital camera 100 displays through-the-lens images (live video 
images) of the out-camera and the in-camera 300 at the same time, and generates a still 
image or a moving image by combining the through-the-lens images of the out-camera 
and the in-camera 300 according to the same layout as the display in response to a 
single imaging instruction. Fig. 3 is a flowchart illustrating a display process, a 
imaging process, and a recording process performed by the digital camera 100 during 
imaging. The system control unit 50, for example, controls the respective units, makes 
a calculation, and makes a determination based on the program read out from the non­
volatile memory 51, by which these processes are realized. 

[0051] In step S101, the digital camera 100 determines whether the digital camera 100 is set 
to the simultaneous display mode of displaying images captured with use of both the 
out-camera and the in-camera 300 on the display unit 28 at the same time. If the digital 
camera 100 is set to the simultaneous display mode (YES in step S101), the digital 
camera 100 combines an image captured by the out-camera and an image captured by 
the in-camera 300 to display them on the display unit 28 at the same time. Further, the 
digital camera 100 combines the image captured by the out-camera and the image 
captured by the in-camera 300 according to the same layout as a layout displayed on 
the display unit 28 to record a combined image into the external recording medium 91. 
The digital camera 100 may determine whether the digital camera 100 is set to a si­
multaneous recording mode of combining and recording images of both the out-camera 
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and the in-camera 300, instead of determining whether the digital camera 100 is set to 
the simultaneous display mode. In the simultaneous recording mode, the digital camera 
100 performs similar processing to the processing in the simultaneous display mode. 
Assume that these modes can be switched by a user's operation for setting the 
recording mode. If the digital camera 100 determines that the digital camera 100 is not 
set to the simultaneous display mode in step S101 (NO in step S101), the processing 
proceeds to step SI 14, in which the digital camera 100 only performs a normal camera 
operation. In step SI 14, in the normal camera operation, the digital camera 100 
displays only the image captured by the out-camera on the display unit 28, and records 
the image captured by the out-camera into the external recording medium 91 in 
response to pressing of the shutter button 61 (the switch SW2 is switched on) and an 
input of an imaging instruction. If the digital camera 100 determines that the digital 
camera 100 is set to the simultaneous display mode in step S101 (YES in step S101), 
the processing proceeds to step S102. In step S102, the digital camera 100 determines 
whether the display mode is the normal image display mode or the mirror image 
display mode. If the digital camera 100 determines that the display mode is not the 
mirror image display mode but is the normal image display mode (NO in step S102), 
the processing proceeds to step S103, in which the digital camera 100 determines 
whether the orientation of the digital camera 100 is a vertical orientation. More 
specifically, the digital camera 100 acquires rotational angle information, which is a 
result of detection by the orientation detection sensor 44, and determines the ori­
entation of the digital camera 100 based on the rotational angle information. The 
vertical orientation is an orientation when the rotational angle about the imaging 
direction (about the optical axis) is 90 degrees or 270 degrees. Therefore, in the present 
exemplary embodiment, if the acquired rotational angle information indicates an angle 
from 50 to 130 degrees or from 230 to 310 degrees, the digital camera 100 determines 
that the orientation of the digital camera 100 is the vertical orientation. Then, if the 
acquired rotational angle information indicates an angle outside the ranges of 50 to 130 
degrees and 230 to 310 degrees (an angle from 0 to 50 degrees, 130 to 230 degrees, or 
310 to 360 degrees), the digital camera 100 determines that the orientation of the 
digital camera 100 is a horizontal orientation. If the digital camera 100 determines that 
the orientation of the digital camera 100 is not the vertical direction in step S103 (NO 
in step S103), in step S104, the digital camera 100 displays the through-the-lens image 
of the out-camera and the through-the-lens image of the in-camera 300 on the display 
unit 28 without performing the rotation process and the mirror image reversal process. 
If the digital camera 100 determines that the digital camera 100 is located at a vertical 
position in step S103 (YES in step S103), the processing proceeds to step S105. In step 
S105, the digital camera 100 performs the rotation process for a rotation by 180 
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degrees on the through-the-lens image of the in-camera 300, and displays the rotated 
through-the-lens image of the in-camera 300 together with the through-the-lens image 
of the out-camera on the display unit 28. 

[0052] If the digital camera 100 determines that the display mode is the mirror image 
display mode in step S102 (YES in step S102), the processing proceeds to step S106, 
in which the digital camera 100 performs the mirror image reversal process for a 
horizontal reversal on the image data acquired by being captured by the in-camera 300, 
and displays the reversed image on the display unit 28. In the mirror image display 
mode, even when the digital camera 100 is rotated about the optical axis, a vertical 
direction of an object in the image captured by the in-camera 300 is not displayed as a 
reverse direction of an actual vertical direction. Therefore, even when the digital 
camera 100 is vertically oriented, the digital camera 100 does not rotate the live view 
image of the in-camera 300 by 180 degrees. When the digital camera 100 displays the 
live view image of the out-camera and the live view image of the in-camera 300 in step 
S104, S105, or S106, the digital camera 100 displays them after combining the image 
data acquired by being captured by the in-camera 300 on the image data acquired by 
being captured by the out-camera while arranging the image data of the in-camera 300 
into a smaller size than the image of the out-camera, as illustrated in Fig. 5A. At this 
time, the image data acquired from the out-camera is displayed without being 
processed by the mirror image reversal process and the rotation process. 

[0053] Subsequently, in step S107, the digital camera 100 determines whether the shutter 
button 61 is pressed. If the digital camera 100 determines that the shutter button 61 is 
pressed in step S107 (YES in step S107), the processing proceeds to step S108. In step 
S108, the digital camera 100 captures still images by the out-camera and the in-camera 
300, combines the still image of the out-camera and the still image of the in-camera 
300 according to the same layout as a state in which the through-the-lens images are 
displayed, and records a combined image into the external recording medium 91 as a 
still image file. Then, the processing returns to step S101, from which the present 
processing is repeated. The present processing is repeatedly performed until the digital 
camera 100 is powered off or an operation mode of the digital camera 100 is changed 
from the imaging mode to another mode. If the digital camera 100 determines that the 
shutter button 61 is not pressed in step S107 (NO in step S107), the processing 
proceeds to step S109, in which the digital camera 100 determines whether a moving 
image recording button 71 is pressed. If the digital camera 100 determines that the 
moving image recording button 71 is not pressed in step S109 (NO in step S109), the 
processing returns to step S101, from which the present processing is repeated. If the 
digital camera 100 determines that the moving image recording button 71 is pressed in 
step S109 (YES in step S109), the processing proceeds to step SI 10, in which the 
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digital camera 100 starts recording moving images. After the digital camera 100 starts 
recording the moving images, in step Sill, the digital camera 100 performs the 
processes of imaging and recording the moving images. In the imaging and recording 
of the moving images, the digital camera 100 combines a moving image captured by 
the out-camera and a moving image captured by the in-camera 300 according to the 
displayed layout, and records a combined moving image acquired from the com­
bination into the external recording medium 91. In step SI 12, the digital camera 100 
determines whether the moving image button is pressed again while continuing 
imaging and recording the moving images. Until the moving image button is pressed 
again in step SI 12, the processing returns to step SI 11, in which the digital camera 100 
continues recording the moving images. If the digital camera 100 determines that the 
moving image button is pressed in step SI 12 (YES in step SI 12), in step SI 13, the 
digital camera 100 stops recording the moving images, and records the combined 
moving image having been recorded until this time as a single moving image file. 
Then, the processing returns to step S101, from which the processing is repeated. 

[0054] When the digital camera 100 captures and records the still images or the moving 
images in step S108 or step Sill, the digital camera 100 combines the image captured 
by the out-camera and the image captured by the in-camera 300 according to the same 
layout as the display on the display unit 28. This means that, in step S108 or SI 11, the 
digital camera 100 also makes similar determinations to steps S102 and S103, and 
combines the image captured by the in-camera 300 with the image captured by the out-
camera while performing the reversal process or the rotation process on the image 
captured by the in-camera 300 according to results of the determinations in a similar 
manner to step S104, S105, or S106. The determination of whether to reverse or rotate 
the image captured by the in-camera 300 when recording the image (step S108 or 
SI 11) is similar to the determination when displaying the images (steps S102 to S106), 
and therefore a description thereof is omitted here. 

[0055] By performing above processing, the digital camera 100 can display and record the 
image of the in-camera 300 in a correct vertical state regardless of the orientation of 
the digital camera 100 (the vertical orientation or the horizontal orientation) and the 
normal/mirror image display mode of the in-camera image, when displaying and 
recording the image of the out-camera and the image of the in-camera 300 after 
combining them. 

[0056] The above-described exemplary embodiment has been described assuming that, 
when the display mode of the in-camera 300 is the mirror image display mode, the 
digital camera 100 records a still image or a moving image while keeping the sill 
image or the moving image to be recorded as a mirror image. However, the digital 
camera 100 may be configured to use a mirror image only when displaying the 
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through-the-lens image of the in-camera 300 but use a normal image when recording 
the through-the-lens image of the in-camera 300. In this case, in steps S108 and Sill, 
even when the display mode is the mirror image display mode, the digital camera 100 
combines the image captured by the in-camera 300 with the image captured by the out-
camera without performing the mirror image reversal on the image captured by the in-
camera 300 to record the combined image. Further, if the orientation of the digital 
camera 100 is determined to be the vertical orientation, recording the image captured 
by the in-camera 300 as a normal image can be realized by combining the image 
captured by the in-camera 300 with the image captured by the out-camera while 
rotating the image captured by the in-camera 300 by 180 degrees and then recording 
the combined image, even when the display mode is the mirror image display mode. 

[0057] Further, the above-described exemplary embodiment has been described based on the 
example in which the digital camera 100 combines the image captured by the out-
camera and the image captured by the in-camera 300, and displays the combined 
image. However, the above-described exemplary embodiment can also be applied to an 
example in which the digital camera 100 displays only the image captured by the in-
camera 300. In this case, when the display mode of the image of the in-camera 300 is 
the mirror image display mode, the digital camera 100 displays the image captured by 
the in-camera 300 on the display unit 28 after horizontally reversing (performing the 
mirror image reversal on) the image. Then, when the display mode of the image of the 
in-camera 300 is the normal image display mode, the digital camera 100 determines 
the orientation of the digital camera 100. If the digital camera 100 determines that the 
orientation of the digital camera 100 is the horizontal orientation, the digital camera 
100 displays the image captured by the in-camera 300 on the display unit 28 without 
rotating or reversing the image. On the other hand, if the digital camera 100 determines 
that the orientation of the digital camera 100 is the vertical orientation, the digital 
camera 100 displays the image captured by the in-camera 300 on the display unit 28 
after rotating the image by 180 degrees without revering the image. 

Example 2 
[0058] Next, a second exemplary embodiment of a digital camera 100 will be described with 

reference to Fig. 4. According to the present exemplary embodiment, the digital 
camera 100 is configured similarly to the first exemplary embodiment, and captures 
and records video images of the out-camera and the in-camera 300 at the same time in 
response to a single imaging instruction. However, according to the second exemplary 
embodiment, the digital camera 100 does not combine the images captured by the out-
camera and the in-camera 300 into a single still image file or a single moving image 
file, but records the respective images captured by the out-camera and the in-camera 
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300 as different still image files or different moving image files. At this time, the 
digital camera 100 adds angular information to the respective still image files or the re­
spective moving image files. 

[0059] Fig. 4 is a flowchart illustrating imaging and recording processes performed by the 
digital camera 100 according to the present exemplary embodiment during imaging. 
Similarly, the system control unit 50, for example, controls the respective units, makes 
a calculation, and makes a determination based on the program read out from the non­
volatile memory 51, by which these processes are also realized. Further, a description 
of a display process during imaging will be omitted, but this display process can be 
realized by performing a similar display process to the first exemplary embodiment. 

[0060] First, in step S201, the digital camera 100 determines whether the digital camera 100 
is set to the simultaneous recording mode of imaging and recording images with use of 
both the out-camera and the in-camera 300 in response to an imaging instruction. If the 
digital camera 100 determines that the digital camera 100 is not set to the simultaneous 
recording mode in step S201 (NO in step S201), the processing proceeds to step S202, 
in which the digital camera 100 performs the normal camera operation in a similar 
manner to step SI 14. After the digital camera 100 performs the normal camera 
operation, the processing returns to the process of step S201. If the digital camera 100 
determines that the digital camera 100 is set to the simultaneous recording mode in 
step S201 (YES in step S201), the processing proceeds to step S203, in which the 
digital camera 100 determines whether the orientation of the digital camera 100 is the 
vertical orientation in a similar manner to step S103. If the digital camera 100 de­
termines that the orientation of the digital camera 100 is not the vertical orientation but 
is the horizontal orientation in step S203 (NO in step S203), in step S205, the digital 
camera 100 records and holds 0 degrees or 180 degrees as angular information of the 
out-camera into the memory 25. If the digital camera 100 determines that the ori­
entation of the digital camera 100 is the vertical orientation in step S203 (YES in step 
S203), in step S204, the digital camera 100 records and holds 90 degrees or 270 
degrees as the angular information of the out-camera into the memory 25. More 
specifically, if the rotational angle of the digital camera 100, which is acquired from 
the orientation detection sensor 44, is an angle from 0 to 50 degrees or 310 to 360 
degrees (from -50 to 50 degrees), the angular information of the out-camera is set to 0 
degrees. If the rotational angle is an angle from 130 to 230 degrees, the angular in­
formation of the out-camera is set to 180 degrees. Then, if the rotational angle is an 
angle from 50 to 130 degrees, the angular information of the out-camera is set to 90 
degrees. If the rotational angle is an angle from 230 to 310 degrees, the angular in­
formation of the out-camera is set to 270 degrees. 

[0061] If the digital camera 100 determines that the orientation of the digital camera 100 is 
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the horizontal orientation in step S203 (NO in step S203), in step S205, the digital 
camera 100 holds the angular information of the out-camera. Then, in step S208, the 
digital camera 100 also holds the same angular information as the angular information 
of the out-camera into the memory 25 as angular information of the in-camera 300. If 
the digital camera 100 determines that the orientation of the digital camera 100 is the 
vertical orientation in step S203 (YES in step S203), in step S206, the digital camera 
100 determines whether the digital camera 100 is set to a normal image recording 
mode of recording the image captured by the in-camera 300 as a normal image without 
reversing it, or a mirror image recoding mode of recording the image captured by the 
in-camera 300 as a horizontally reversed mirror image (a mirror image reversed by the 
mirror image reversal). At this time, the digital camera 100 may determine whether the 
digital camera 100 is set to the normal image display mode or the mirror image display 
mode, instead of determining the recording mode. The digital camera 100 records a 
normal image when the digital camera 100 is set to the normal image display mode, 
and the digital camera 100 records a mirror image when the digital camera 100 is set to 
the mirror image display mode. If the digital camera 100 determines that the digital 
camera 100 is set to the mirror image recording mode in step S206 (YES in step S206), 
the processing proceeds to step S208, in which the digital camera 100 holds the same 
angular information as the angular information of the out-camera as the angular in­
formation of the in-camera 300. If the digital camera 100 determines that the digital 
camera 100 is not set to the mirror image recording mode but is set to the normal 
image recording mode in step S206 (NO in step S206), the digital camera 100 holds 
angular information out of phase with the angular information of the out-camera by 
180 degrees as the angular information of the in-camera 300. In other words, the 
angular information of the in-camera 300 is determined as the angular information of 
the in-camera 300 = the angular information of the out-camera +180 degrees, or the 
angular information of the in-camera 300 = the angular information of the out-camera 
minus 180 degrees. Therefore, if the angular information of the out-camera is 90 
degrees, the angular information of the in-camera 300 is determined to be 270 degrees. 
If the angular information of the out-camera is 270 degrees, the angular information of 
the in-camera 300 is determined to be 90 degrees. In this manner, the digital camera 
100 determines the angular information of each of the out-camera and the in-camera 
300 according to the orientation of the digital camera 100 and the normal/mirror image 
recording mode by the processes of steps S203 to S208. The process for determining 
the angular information of the out-camera and the angular information of the in-camera 
300 is repeated until the shutter button 61 is pressed in step S209 or until the moving 
image recording button 71 is pressed in step S212, and the latest angular information is 
kept being updated into the memory 25. 
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[0062] In step S209, the digital camera 100 determines whether the shutter button 61 is 
pressed. If the digital camera 100 determines that the shutter button 61 is pressed in 
step S209 (YES in step S209), in step S210, the digital camera 100 captures respective 
still images by the out-camera and the in-camera 300. Then, the processing proceeds to 
step S211, in which the digital camera 100 reads out the angular information of the 
out-camera and the angular information of the in-camera 300 held in the memory 25. 
Then, the digital camera 100 adds the angular information of the out-camera to the still 
image captured by the out-camera, and records this image as a single still image file. 
Further, the digital camera 100 adds the angular information of the in-camera 300 to 
the still image captured by the in-camera 300, and records this image as a single still 
image file. Then, the processing returns to step S201, from which the processing is 
repeated. If the digital camera 100 determines that the shutter button 61 is not pressed 
in step S209 (NO in step S209), the processing proceeds to step S212, in which the 
digital camera 100 determines whether the moving image recording button 71 is 
pressed. If the digital camera 100 determines that the moving image recording button 
71 is not pressed in step S212 (NO in step S212), the processing returns to step S201, 
from which the processing is repeated. If the digital camera 100 determines that the 
moving image recording button 71 is pressed in step S212 (YES in step S212), the 
processing proceeds to step S213, in which the digital camera 100 starts recording re­
spective moving images by the out-camera and the in-camera 300. In step S214, the 
digital camera 100 continues recording the respective moving images by the out-
camera and the in-camera 300. Then, in step S215, the digital camera 100 determines 
whether the moving image recording button 71 is pressed again. If the digital camera 
100 determines that the moving image recording button 71 is not pressed in step S215 
(NO in step S215), the processing returns to step S214, in which the digital camera 100 
continues recording the moving images. If the digital camera 100 determines that the 
moving image recording button 71 is pressed in step S215 (YES in step S215), in step 
S216, the digital camera 100 stops recording the moving images. Then, the processing 
proceeds to step S217, in which the digital camera 100 reads out the angular in­
formation of the out-camera and the angular information of the in-camera 300 held in 
the memory 25. Then, the digital camera 100 adds the angular information of the out-
camera to the moving image captured by the out-camera, and records this moving 
image as a single moving image file. Further, the digital camera 100 adds the angular 
information of the in-camera 300 to the moving image captured by the in-camera 300, 
and records this moving image as a single moving image file. After that, the processing 
returns to step S201, from which the processing is repeated. 

[0063] By performing this recording processing, the digital camera 100 can record the 
images with the correct angular information added thereto regardless of the orientation 
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of the digital camera 100 (the vertical orientation or the horizontal orientation) and the 
normal/mirror image recording mode of the in-camera image, when recording the 
images captured by the out-camera and the in-camera 300. 
Example 3 

[0064] Next, a third exemplary embodiment of a digital camera 100 will be described with 
reference to Figs. 8 and 9. According to the present exemplary embodiment, the digital 
camera 100 is configured similarly to the first exemplary embodiment and the second 
exemplary embodiment, and captures and records video images of the out-camera and 
the in-camera 300 at the same time. However, according to the third exemplary em­
bodiment, the digital camera 100 displays the image of the in-camera 300 after 
combining the image of the in-camera 300 with the image of the out-camera while 
rotating the image of the in-camera 300 by an angle minus two times as large as the ro­
tational angle of the digital camera 100, when displaying the image of the in-camera 
300 as a normal image without performing the mirror image reversal thereon. 

[0065] Fig. 8 illustrates states (a) to (d) of the digital camera 100 and display screens (e) to 
(h) of the display unit 28 when the present exemplary embodiment is not carried out in 
the display mode of displaying an image of the in-camera 300 as a normal image 
without displaying this image after performing the mirror image reversal thereon. 

[0066] The state (a) illustrated in Fig. 8 indicates a state of the digital camera 100 located at 
a horizontal position where the digital camera 100 is not rotated about the imaging 
direction of the out-camera, and the display screen (e) illustrated in Fig. 8 indicates a 
display screen displayed on the display unit 28 when the digital camera 100 is in the 
state (a) illustrated in Fig. 8. 

[0067] The state (b) illustrated in Fig. 8 indicates a state of the digital camera 100 when the 
digital camera 100 is rotated about the optical axis (the imaging direction of the out-
camera) by 30 degrees in the counterclockwise direction, and the display screen (f) il­
lustrated in Fig. 8 indicates a display screen displayed on the display unit 28 when the 
digital camera 100 is in the state (b) illustrated in Fig. 8. 

[0068] The state (c) illustrated in Fig. 8 indicates a state of the digital camera 100 when the 
digital camera 100 is rotated about the optical axis (the imaging direction of the out-
camera) by 60 degrees in the counterclockwise direction, and the display screen (g) il­
lustrated in Fig. 8 indicates a display screen displayed on the display unit 28 when the 
digital camera 100 is in the state (c) illustrated in Fig. 8. 

[0069] The state (d) illustrated in Fig. 8 indicates a state of the digital camera 100 when the 
digital camera 100 is rotated about the optical axis (the imaging direction of the out-
camera) by 90 degrees, and the display screen (h) illustrated in Fig. 8 indicates a 
display screen displayed on the display unit 28 when the digital camera 100 is in the 
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state (d) illustrated in Fig. 8. 
[0070] Fig. 8 illustrates images 811, 812, 813, and 814 respectively captured by the in-

camera 300, and images 821, 822, 823, and 844 respectively captured by the out-
camera. Lines 831, 832, 833, and 834 indicate horizontal directions in the images 821, 
822, 823, and 844 of the out-camera, respectively. Lines 841, 842, 843, and 844 
indicate horizontal directions in the images 811, 812, 813, and 814 of the in-camera 
300, respectively. These lines indicating the horizontal directions are not displayed on 
the display unit 28. Assume that, among the states and the display screens (a) to (h) il­
lustrated in Fig. 8, no change occurs in a position of an object of the in-camera 300 and 
a position of an object of the out-camera, and the rotation of the digital camera 100 
about the optical axis (the imaging direction of the out-camera) causes the changes in 
the images displayed on the display unit 28. 

[0071] On the display screens (e) to (h) illustrated in Fig. 8, the horizontal directions 831, 
832, 833, and 834 of the out-camera images 821, 822, 823, and 824, and the horizontal 
directions 841, 842, 843, and 844 of the in-camera images 811, 812, 813, and 814 are 
horizontally symmetric on the display unit 28. This is because the imaging direction of 
the out-camera and the imaging direction of the in-camera 300 are reverse directions of 
each other. Therefore, the horizontal direction of the out-camera image and the 
horizontal direction of the in-camera image are rotated in reverse directions of each 
other when the digital camera 100 is rotated. 

[0072] When the digital camera 100 is rotated by 30 degrees in the counterclockwise 
direction as indicated by the state (b) illustrated in Fig. 8, the horizontal direction 832 
of the out-camera image 822 is rotated by -30 degrees in the counterclockwise 
direction as indicated by the display screen (f) illustrated in Fig. 8. On the other hand, 
when the digital camera 100 is rotated by 30 degrees in the counterclockwise direction, 
the horizontal direction 842 of the in-camera image 812 is rotated by 30 degrees in the 
counterclockwise direction as indicated by the display screen (f) illustrated in Fig. 8. 

[0073] Further, when the digital camera 100 is rotated by 60 degrees in the counterclockwise 
direction as indicated by the state (c) illustrated in Fig. 8, the horizontal direction 833 
of the out-camera image 823 is rotated by -60 degrees in the counterclockwise 
direction as indicated by the display screen (g) illustrated in Fig. 8. On the other hand, 
when the digital camera 100 is rotated by 60 degrees in the counterclockwise direction, 
the horizontal direction 843 of the in-camera image 813 is rotated by 60 degrees in the 
counterclockwise direction as indicated by the display screen (g) illustrated in Fig. 8. 

[0074] Further, when the digital camera 100 is rotated by 90 degrees in the counterclockwise 
direction as indicated by the state (d) illustrated in Fig. 8, the horizontal direction 834 
of the out-camera image 824 is rotated by -90 degrees in the counterclockwise 
direction as indicated by the display screen (h) illustrated in Fig. 8. On the other hand, 
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when the digital camera 100 is rotated by 90 degrees in the counterclockwise direction, 
the horizontal direction 844 of the in-camera image 814 is rotated by 90 degrees in the 
counterclockwise direction as indicated by the display screen (h) illustrated in Fig. 8. 

[0075] In this manner, when the digital camera 100 is set to the display mode of displaying 
the in-camera image as a normal image, the horizontal direction of the in-camera 
image and the horizontal direction of the out-camera image have a difference twice as 
large as the rotational angle of the digital camera 100 therebetween, because the 
horizontal direction of the in-camera image and the horizontal direction of the out-
camera image are rotated in different directions from each other. 

[0076] Therefore, according to the present exemplary embodiment, in the display mode of 
displaying the in-camera image as a normal image, the digital camera 100 displays the 
in-camera image and the out-camera image in such a manner that the horizontal 
direction of the in-camera image matches the horizontal direction of the out-camera 
image, by displaying them after rotating the in-camera image by an angle minus two 
times as large as the rotational angle of the digital camera 100. 

[0077] The present exemplary embodiment will be described with reference to Fig. 9. Fig. 9 
illustrates states of the digital camera 100 and display screens of the display unit 28 
when the present exemplary embodiment is carried out in the display mode of 
displaying the in-camera image together with the out-camera image while displaying 
the in-camera image as a normal image. 

[0078] A state (a) illustrated in Fig. 9 indicates a state of the digital camera 100 located at 
the horizontal position where the digital camera 100 is not rotated about the optical 
axis (the imaging direction of the out-camera), and a display screen (e) illustrated in 
Fig. 9 indicates a display screen displayed on the display unit 28 when the digital 
camera 100 is in the state (a) illustrated in Fig. 9. 

[0079] A state (b) illustrated in Fig. 9 indicates a state of the digital camera 100 when the 
digital camera 100 is rotated about the optical axis (the imaging direction of the out-
camera) by 30 degrees in the counterclockwise direction, and a display screen (f) il­
lustrated in Fig. 9 indicates a display screen displayed on the display unit 28 when the 
digital camera 100 is in the state (b) illustrated in Fig. 9. 

[0080] A state (c) illustrated in Fig. 9 indicates a state of the digital camera 100 when the 
digital camera 100 is rotated about the optical axis (the imaging direction of the out-
camera) by 60 degrees in the counterclockwise direction, and a display screen (g) il­
lustrated in Fig. 9 indicates a display screen displayed on the display unit 28 when the 
digital camera 100 is in the state (c) illustrated in Fig. 9. 

[0081] A state (d) illustrated in Fig. 9 indicates a state of the digital camera 100 when the 
digital camera 100 is rotated about the optical axis (the imaging direction of the out-
camera) by 90 degrees, and a display screen (h) illustrated in Fig. 9 indicates a display 
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screen displayed on the display unit 28 when the digital camera 100 is in the state (d) 
illustrated in Fig. 9. 

[0082] Further, Fig. 9 illustrates in-camera images 911, 912, 913, and 914. Lines 921, 922, 
923, and 924 indicate horizontal directions of the in-camera images 911, 912, 913, and 
914, respectively. Similar elements to the elements illustrated in Fig. 8 are identified 
by the same reference numerals as the reference numerals used in Fig. 8. 

[0083] Assume that, among the states and the display screens (a) to (h) illustrated in Fig. 9, 
no change occurs in the position of the object of the in-camera 300 and the position of 
the object of the out-camera similar to Fig. 8, and the rotation of the digital camera 100 
about the optical axis (the imaging direction of the out-camera) causes the changes in 
the images displayed on the display unit 28. 

[0084] In the state (b) and the display screen (f) illustrated in Fig. 9, the digital camera 100 
is rotated by 30 degrees in the counterclockwise direction, but at this time, the in-
camera image 912 is rotated by -60 degrees in the counterclockwise direction (60 
degrees in the clockwise direction), i.e., by (the rotational angle of the digital camera 
100) x (-2) [degrees]. Therefore, the horizontal direction 922 of the in-camera image 
912 can match the horizontal direction 832 of the out-camera image 822, and the out-
camera image 822 and the in-camera image 912 are combined and displayed with the 
horizontal directions 832 and 922 and the vertical states of the out-camera image 822 
and the in-camera image 912 matching each other. 

[0085] In the state (c) and the display screen (g) illustrated in Fig. 9, the digital camera 100 
is rotated by 60 degrees in the counterclockwise direction, but at this time, the in-
camera image 913 is rotated by -120 degrees in the counterclockwise direction (120 
degrees in the clockwise direction), i.e., by (the rotational angle of the digital camera 
100) x (-2) [degrees]. Therefore, the horizontal direction 923 of the in-camera image 
913 can match the horizontal direction 833 of the out-camera image 823, and the out-
camera image 823 and the in-camera image 913 are combined and displayed with the 
horizontal directions 833 and 923 and the vertical states of the out-camera image 823 
and the in-camera image 913 matching each other. 

[0086] In the state (d) and the display screen (h) illustrated in Fig. 9, the digital camera 100 
is rotated by 90 degrees in the counterclockwise direction, but at this time, the in-
camera image 914 is rotated by -180 degrees in the counterclockwise direction (180 
degrees in the clockwise direction), i.e., by (the rotational angle of the digital camera 
100) x (-2) [degrees]. Therefore, the horizontal direction 924 of the in-camera image 
914 can match the horizontal direction 834 of the out-camera image 824, and the out-
camera image 824 and the in-camera image 914 are combined and displayed with the 
horizontal directions 834 and 924 and the vertical states of the out-camera image 824 
and the in-camera image 914 matching each other. 
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[0087] In this manner, according to the present exemplary embodiment, the digital camera 
100 rotates the in-camera image by an angle minus two times as large as (the rotational 
angle of the digital camera 100) when combining and displaying the in-camera image 
as a normal image together with the out-camera image without performing the mirror 
image reversal on the in-camera image. As a result, the digital camera 100 can display 
the in-camera image and the out-camera image with the horizontal directions and the 
vertical directions of the in-camera image and the out-camera image matching each 
other. 

[0088] Further, as indicated by the states (a) to (d) illustrated in Fig. 9, the in-camera image 
can be displayed while being kept horizontal regardless of the rotation of the digital 
camera 100, when the camera operator is using the digital camera 100. Next, 
processing performed in the present exemplary embodiment will be described with 
reference to Fig. 11. 

[0089] Fig. 11 is a flowchart illustrating processing for combining an out-camera image and 
an in-camera image. The system control unit 50, for example, controls the respective 
units, makes a calculation, and makes a determination based on the program read out 
from the nonvolatile memory 51, by which this flow is realized. 

[0090] First, in step SI 101, the digital camera 100 detects the rotational angle of the digital 
camera 100 about the optical axis (the imaging direction of the out-camera) by the ori­
entation detection sensor 44. 

[0091] Next, in step SI 102, the digital camera 100 performs a process for rotating the in-
camera image by an angle corresponding to -2alpha by the image processing unit 20 
with use of the rotational angle alpha of the digital camera 100, which is detected in 
step SI 101. In the present exemplary embodiment, the digital camera 100 rotates the 
in-camera image by an angle corresponding to (the rotational angle of the digital 
camera 100) x (-2). However, a similar result can be acquired even by performing a 
process for rotating the in-camera image by an angle corresponding to <(the rotational 
angle of the digital camera 100) x 2> in a reverse direction of a rotational direction of 
the digital camera 100. 

[0092] Then, in step SI 103, the digital camera 100 generates a combined image by super­
imposing and combining the in-camera image rotated by the rotation process in step 
SI 102 onto the out-camera image that is not rotated (picture-in-picture (PinP) com­
bination). As a position where the in-camera image is combined on the out-camera 
image, the digital camera 100 combines them in such a manner that a center of the in-
camera image is located at a predetermined position in the out-camera image. 

[0093] The digital camera 100 displays and records the combined image in a similar manner 
to the first exemplary embodiment and the second exemplary embodiment, with use of 
the combined image generated by combining the out-camera image and the in-camera 
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image in this manner. 
[0094] The present exemplary embodiment has been described based on the example in 

which the digital camera 100 provides a live view display by combining the in-camera 
image (the live view image of the in-camera 300) with the out-camera image (the live 
view image of the out-camera) according to the PinP combination. The digital camera 
100 may perform similar processing (the rotation of the in-camera image) not only 
when displaying the images but also when recording the images. In the present 
exemplary embodiment, a region where the in-camera image is combined on the out-
camera image is changed due to the rotation of the in-camera image, whereby the 
digital camera 100 may be configured to use the present exemplary embodiment only 
when displaying the images, and perform the processing according to the first 
exemplary embodiment or the second exemplary embodiment when recording the 
images. 

[0095] Further, the digital camera 100 may be configured to combine the images after 
circularly cutting out the in-camera image as illustrated in Fig. 10 so as to prevent the 
change in the region where the in-camera image is combined on the out-camera image 
even when the in-camera image is rotated. In this case, the digital camera 100 is 
configured to rotate the cut circular in-camera image by an angle minus two times as 
large as the rotational angle of the digital camera 100, and combine the rotated in-
camera image onto a specific region in the out-camera image. 

Example 4 
[0096] The digital camera has been described as the exemplary embodiments of the present 

invention by way of example, but the present invention is not limited thereto. The 
present invention may be realized by a mobile phone, a personal computer (PC), and 
the like including an imaging unit. Further, the imaging unit, the control unit, the 
display unit, the recording unit, and the like may be configured as different separate 
apparatuses, and the present invention may be realized by a system constructed by 
connecting these apparatuses. Further, the present invention may be carried out by 
combining the above-described exemplary embodiments. In other words, the present 
invention includes not only an imaging apparatus configured to shoot an image, but 
also a display control apparatus configured to control a display for displaying a 
captured image, and a recording apparatus configured to record a captured image. 

[0097] In the above-described exemplary embodiments, at the time of imaging with use of 
the out-camera and the in-camera 300, the digital camera 100 also captures a still 
image by the in-camera 300 when capturing a still image by the out-camera, and also 
captures a moving image by the in-camera 300 when capturing a moving image by the 
out-camera. However, the digital camera 100 does not necessarily have to capture and 
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record sill images by both the out-camera and the in-camera 300, or capture and record 
moving images by both the out-camera and the in-camera 300. For example, the digital 
camera 100 may capture a still image by the out-camera and capture a relatively short 
moving image continuing for several seconds by the in-camera 300 in response to a 
single imaging instruction (pressing of the shutter button 61). In this case, if the digital 
camera 100 determines that the shutter button 61 is pressed in step S209 (YES in step 
S209), the digital camera 100 may capture a still image by the out-camera and capture 
a moving image continuing for a predetermined time period by the in-camera 300, and 
then add the angular information to the captured still image and the captured moving 
image to record them in step S217. 

[0098] Further, the above-described exemplary embodiments have been described based on 
the example in which the digital camera 100 has both the normal image display 
(recording) mode and the mirror image display (recording) mode. However, the digital 
camera 100 may be configured to display (record) the in-camera image after rotating 
the in-camera image by 180 degrees when the digital camera 100 is vertically 
orientated, in a case where the digital camera 100 has only the normal image display 
(recording) mode. Further, in the above-described exemplary embodiments, the digital 
camera 100 determines that the orientation of the digital camera 100 is the vertical ori­
entation if the rotational angle detected by the orientation detection sensor 44 is an 
angle from 50 to 130 degrees or 230 to 310 degrees. However, when the digital camera 
100 is in a state having a rotational angle near the threshold value (50 degrees, 130 
degrees, 230 degrees, or 310 degrees) based on which the determination about whether 
the orientation of the digital camera 100 is the vertical orientation or the horizontal ori­
entation is switched, the orientation of the digital camera 100 is frequently switched 
between the vertical orientation and the horizontal orientation due to a camera shake or 
a slight rotational operation. Especially, while a live view image of the in-camera 300 
is displayed, the frequent switching of the determination about the vertical/horizontal 
orientation makes it difficult for the user to check the live view image because the live 
view image is displayed with its rotational angle changed every time the determination 
is switched. Therefore, it is desirable that the determination about the vertical/ 
horizontal orientation is not very frequently changed. Accordingly, a difference may be 
made between the angle based on which the digital camera 100 determines that the ori­
entation of the digital camera 100 is the vertical orientation when the digital camera 
100 moves from the horizontal orientation to the vertical orientation, and the angle 
based on which the digital camera 100 determines that the digital camera 100 has 
returned to the horizontal orientation when the digital camera 100 returns from the 
vertical orientation to the horizontal orientation. For example, when the digital camera 
100 moves from the horizontal orientation to the vertical orientation, the digital camera 
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100 determines that the orientation of the digital camera 100 is switched to the vertical 
orientation according to a shift of the rotational angle to an angle from 50 to 130 
degrees or from 230 to 310 degrees. Then, once the orientation of the digital camera 
100 is switched to the vertical orientation, the digital camera 100 may determine that 
the orientation of the digital camera 100 is the vertical orientation as long as the ro­
tational angle of the digital camera 100 is an angle from 40 to 140 degrees or from 220 
to 320 degrees, and determine that the orientation of the digital camera 100 is switched 
to the horizontal orientation when another angle is detected as the rotational angle of 
the digital camera 100. In this case, when the digital camera 100 moves from the 
horizontal orientation to the vertical orientation, the digital camera 100 determines that 
the orientation of the digital camera 100 is switched to the vertical orientation 
according to a shift of the rotational angle to 50 degrees or larger. On the other hand, 
when the digital camera 100 returns to the horizontal orientation, the digital camera 
100 does not determine that the orientation of the digital camera 100 is switched to the 
horizontal orientation even with a shift of the rotational angle to 50 degrees or smaller 
(smaller than 50 degrees), and does not determine that the orientation of the digital 
camera 100 is switched to the horizontal orientation until the rotational angle shifts to 
40 degrees or smaller. Therefore, even rotating the digital camera 100, as long as this 
rotation is slight, does not trigger switching of the determination about the vertical/ 
horizontal orientation. 

[0099] Further, in the above-described exemplary embodiments, the digital camera 100 adds 
the information of the rotational angle according to the orientation of the digital 
camera 100 to the images, and records these images. However, the digital camera 100 
may be configured to record an identifier indicating each angle as the rotational in­
formation, like, for example, recording 0 when the rotational angle is 0 degrees, 
recording 1 when the rotational angle is 90 degrees, recording 2 when the rotational 
angle is 180 degrees, and recording 3 when the rotational angle is 270 degrees, instead 
of recording the angle. 

[0100] Embodiment(s) of the present invention can also be realized by a computer of a 
system or apparatus that reads out and executes computer executable instructions (e.g., 
one or more programs) recorded on a storage medium (which may also be referred to 
more fully as a 'non-transitory computer-readable storage medium') to perform the 
functions of one or more of the above-described embodiment(s) and/or that includes 
one or more circuits (e.g., application specific integrated circuit (ASIC)) for 
performing the functions of one or more of the above-described embodiment(s), and by 
a method performed by the computer of the system or apparatus by, for example, 
reading out and executing the computer executable instructions from the storage 
medium to perform the functions of one or more of the above-described em­
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bodiment(s) and/or controlling the one or more circuits to perform the functions of one 
or more of the above-described embodiment(s). The computer may comprise one or 
more processors (e.g., central processing unit (CPU), micro processing unit (MPU)) 
and may include a network of separate computers or separate processors to read out 
and execute the computer executable instructions. The computer executable in­
structions may be provided to the computer, for example, from a network or the 
storage medium. The storage medium may include, for example, one or more of a hard 
disk, a random-access memory (RAM), a read only memory (ROM), a storage of dis­
tributed computing systems, an optical disk (such as a compact disc (CD), digital 
versatile disc (DVD), or Blu-ray Disc (BD)(trade mark)), a flash memory device, a 
memory card, and the like. 

[0101] While the present invention has been described with reference to exemplary em­
bodiments, it is to be understood that the invention is not limited to the disclosed 
exemplary embodiments. The scope of the following claims is to be accorded the 
broadest interpretation so as to encompass all such modifications and equivalent 
structures and functions. 

[0102] This application claims the benefit of Japanese Patent Application 2013-267155 filed 
December 25, 2013, and No. 2014-210839 filed October 15, 2014, which are hereby 
incorporated by reference herein in their entirety. 
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Claims 

[Claim 1] An imaging apparatus comprising: 
a first imaging unit; 
a second imaging unit configured to image an object in an opposite 

direction of die first imaging unit; 
a detection unit configured to detect an orientation of the imaging 

apparatus; and 
a control unit configured to perform control for displaying an image 

captured by the first imaging unit and an image captured by the second imaging 
unit on a display unit, 

wherein the control unit performs control so that the image captured by 
the second imaging unit is displayed after being rotated by 180 degrees if the 
detection unit detects that the imaging apparatus is rotated by 90 degrees or 270 
degrees about an imaging direction of the first imaging unit, in a case where the 
image captured by the second imaging unit is displayed together with the image 
captured by the first imaging unit without being reversed by a mirror image 
reversal. 

[Claim 2] The imaging apparatus according to claim 1, further comprising a display mode 
setting unit configured to switch a first display mode of displaying the image 
captured by the second imaging unit without performing the mirror image 
reversal on the image captured by the second imaging unit, and a second 
display mode of displaying the image captured by the second imaging unit after 
performing the mirror image reversal on the image captured by the second 
imaging unit. 

[Claim 3] The imaging apparatus according to claim 2, wherein the control unit performs 
control so that the image captured by the second imaging unit is displayed after 
being rotated if the orientation of the imaging apparatus is detected to be the 
predetermined orientation in the first display mode, and the control unit 
performs control so that the image captured by the second imaging unit is 
displayed without being rotated if the orientation of the imaging apparatus is 
detected to be the predetermined orientation in the second display mode. 

[Claim 4] The imaging apparatus according to any one of claims 1 to 3, further 
comprising the display unit, 

wherein the display unit is disposed on a surface of the imaging 
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apparatus that corresponds to the direction of the object captured by the second 
imaging unit. 

[Claim 5] The imaging apparatus according to claim 1, wherein the detection unit 
determines that the orientation of the imaging apparatus is changed from a 
horizontal orientation to die vertical orientation in which the imaging apparatus 
is rotated by 90 degrees or 270 degrees about an imaging direction of the first 
imaging unit, according to exceedance of an angle of the imaging apparatus 
about the imaging direction over a first angle, and the detection unit 
determines that the orientation of the imaging apparatus is changed from the 
vertical orientation to the horizontal orientation according to a shift of the angle 
to a second angle smaller than the first angle. 

[Claim 6] The imaging apparatus according to claim 1, wherein the detection unit 
determines that the orientation of the imaging apparatus is changed from a 
horizontal orientation to the vertical orientation in which the imaging apparatus 
is rotated by 90 degrees or 270 degrees about an imaging direction of the first 
imaging unit, according to exceedance of an angle of the imaging apparatus 
about the imaging direction over a predetermined angle, and the detection unit 
determines that the orientation of the imaging apparatus is changed from the 
vertical orientation to the horizontal orientation according to continuance of a 
state in which the angle of the imaging apparatus is the predetermined angle or 
smaller for a predetermined time period. 

[Claim 7] An imaging apparatus comprising: 
a first imaging unit; 
a second imaging unit configured to image an object in an opposite 

direction of an imaging direction of the first imaging unit; 
a detection unit configured to detect an orientation of the imaging 

apparatus; and 
a control unit configured to perform control for combining and 

recording an image captured by the first imaging unit and an image captured by 
the second imaging unit into a recording medium, 

wherein the control unit performs control so that the image captured by 
the second imaging unit is combined after being rotated by 180 degrees if the 
detection unit detects that the imaging apparatus is rotated by 90 degrees or 270 
degrees about an imaging direction of the first imaging unit, in a case where the 
image captured by the second imaging unit is recorded after being combined 
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with the image captured by the first imaging unit without being reversed by a 
mirror image reversal. 

[Claim 8] The imaging apparatus according to claim 7, further comprising a recording 
mode setting unit configured to switch a first recording mode of recording the 
image captured by the second imaging unit without performing die mirror 
image reversal on die image captured by the second imaging unit, and a second 
recording mode of recording the image captured by the second imaging unit 
after performing the mirror image reversal on die image captured by the second 
imaging unit. 

[Claim 9] The imaging apparatus according to claim 7, wherein the control unit performs 
control so that the image captured by the second imaging unit is combined after 
being rotated by 180 degrees if the detection unit detects that die imaging 
apparatus is rotated by 90 degrees or 270 degrees about an imaging direction of 
the first imaging unit in a case where the image captured by die second imaging 
unit is recorded after being combined with the image captured by the first 
imaging unit without being reversed by die mirror image reversal, and the 
control unit performs control so that the image captured by the second imaging 
unit is combined without being rotated even if the imaging apparatus is rotated 
by 90 degrees or 270 degrees about an imaging direction of the first imaging 
unit in a case where the image captured by the second imaging unit is recorded 
after being combined with the image captured by the first imaging unit after 
being reversed by the mirror image reversal. 

[Claim 10] An imaging apparatus comprising: 
an imaging unit configured to image an object on a camera operator 

side; 
a detection unit configured to detect an orientation of the imaging 

apparatus; and 
a control unit configured to perform control so that an image captured 

by the imaging unit is displayed after being rotated by 180 degrees in the case 
that die imaging apparatus is detected to have an orientation rotated by 90 
degrees or 270 degrees. 

[Claim 11] The imaging apparatus according to claim 10, wherein the control unit includes 
a selection unit configured to select a first display mode of displaying the image 
captured by die imaging unit without performing a mirror image reversal on the 
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image, and a second mode of displaying the image captured by the imaging unit 
after performing the mirror image reversal on the image, and 

wherein the control unit performs control so that the image captured by 
the imaging unit is displayed after being rotated according to the orientation of 
the imaging apparatus based on a result of detection by the detection unit in the 
first mode, and the control unit performs control so that the image captured by 
the imaging unit is displayed without being rotated in the second mode. 

[Claim 12] The imaging apparatus according to claim 10 or 11, further comprising another 
imaging unit different from the imaging unit, configured to image an object on 
an opposite side of the camera operator. 

[Claim 13] The imaging apparatus according to any one of claims 10 to 12, further 
comprising a display unit on a surface of the imaging apparatus where the 
imaging unit captures the image, 

wherein the control unit performs control so that the image captured by 
the imaging unit is displayed on the display unit. 

[Claim 14] An imaging apparatus comprising: 
a first imaging unit; 
a second imaging unit configured to capture an object in an opposite 

direction of the first imaging unit; 
a detection unit configured to detect an orientation of the imaging 

apparatus; and 
a control unit configured to perform control for recording an image 

captured by the first imaging unit and an image captured by the second imaging 
unit into a recording medium after rotational information according to the 
orientation of the imaging apparatus, which is detected by the detection unit, is 
added thereto, 

wherein the control unit performs control so that the image captured by 
the second imaging unit is recorded after rotational information out of phase 
with rotational information added to the image captured by the first imaging 
unit by 180 degrees is added to the image captured by the second imaging unit, 
if the orientation of the imaging apparatus is a vertical orientation. 

[Claim 15] A method for controlling a display control apparatus configured to cause a 
display unit for displaying an image captured by a first imaging unit and an 
image captured by a second imaging unit configured to image an object in an 
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opposite direction of the first imaging unit, the method comprising: 
determining an orientation of the first imaging unit or the second 

imaging unit; and 
controlling the display control apparatus to cause the display unit to 

display the image captured by the first imaging unit and the image captured by 
the second imaging unit, 

wherein the display control apparatus is controlled so that the image 
captured by the second imaging unit is displayed after being rotated by 180 
degrees if the detection unit detects that the imaging apparatus is rotated by 90 
degrees or 270 degrees about an imaging direction of the first imaging unit in a 
case where the image captured by the second imaging unit is displayed, 
together with the image captured by the first imaging unit, without being 
reversed by a mirror image reversal. 

[Claim 16] A method for controlling a recording apparatus configured to combine and 
record an image captured by a first imaging unit and an image captured by a 
second imaging unit configured to image an object in an opposite direction of 
an imaging direction of die first imaging unit, die method comprising: 

determining an orientation of the first imaging unit or the second 
imaging unit; and 

controlling die recording apparatus to combine and record the image 
captured by the first imaging unit and the image captured by die second 
imaging unit into a recording medium, 

wherein the recording apparatus is controlled so that the image captured 
by the second imaging unit is combined after being rotated by 180 degrees if 
the detection unit detects that the imaging apparatus is rotated by 90 degrees or 
270 degrees about an imaging direction of the first imaging unit in a case where 
the image captured by the second imaging unit is recorded after being combined 
with the image captured by die first imaging unit without being reversed by a 
mirror image reversal. 

[Claim 17] A method for controlling a display control apparatus configured to cause a 
display unit to display an image captured by an imaging unit, die method 
comprising: 

acquiring rotational information of the imaging unit about a imaging 
direction; and 

controlling die display control apparatus to cause the display unit to 
display the image captured by the imaging unit thereon after being rotated by 
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180 degrees in the case that the imaging unit is determined to be rotated by 90 
degrees or 270 degrees based on the acquired rotational information. 

[Claim 18] A method for controlling a recording apparatus configured to record an image 
captured by a first imaging unit and an image captured by a second imaging 
unit configured to image an object in an opposite direction of an imaging 
direction of the first imaging unit into a recording medium, the method 
comprising: 

acquiring information indicating a rotation about the imaging direction 
of die first imaging unit; and 

recording the image captured by die first imaging unit and the image 
captured by the second imaging unit into the recording medium after adding 
rotational information according to the acquired information thereto, 

wherein the images after adding rotational information out of phase 
with rotational information added to the image captured by the first imaging 
unit by 180 degrees to the image captured by the second imaging unit if the 
imaging unit is determined to be rotated by 90 degrees or 270 degrees based on 
the acquired information. 

[Claim 19] A program for causing a computer to function as die respective units of the 
imaging apparatus according to any one of claims 1 to 14. 

[Claim 20] A computer-readable storage medium storing a program for causing a computer 
to function as the respective units of the imaging apparatus according to any 
one of claims 1 to 14. 

[Claim 21] A program for causing a computer to perform the method for controlling the 
display control apparatus according to claim 15 or claim 17. 

[Claim 22] A program for causing a computer to perform the method for controlling the 
recording apparatus according to claim 16 or claim 18. 

[Claim 23] A computer-readable storage medium storing die program according to claim 
21 or claim 22. 

[Claim 24] An imaging apparatus comprising: 
a first imaging unit; 
a second imaging unit configured to image an object in an opposite 
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direction of the first imaging unit; 
a detection unit configured to detect a rotational angle of the imaging 

apparatus about an imaging direction of the first imaging unit; and 
a control unit configured to perform control for displaying an image 

captured by the first imaging unit and an image captured by the second imaging 
unit on a display unit, 

wherein the control unit performs control so that a rotated image 
generated by rotating the image captured by the second imaging unit by an 
angle minus two times as large as the rotational angle of the imaging apparatus 
detected by the detection unit is displayed together with the image captured by 
the first imaging unit. 

[Claim 25] The imaging apparatus according to claim 24, further comprising a setting unit 
configured to set a first display mode of displaying the image captured by the 
second imaging unit after performing a mirror image reversal on the image 
captured by the second imaging unit, or a second display mode of displaying 
the image captured by the second imaging unit without performing the mirror 
image reversal on the image captured by the second imaging unit, 

wherein the control unit performs control so that a reversed image 
generated by horizontally reversing the image captured by the second imaging 
unit is displayed as the image captured by the second imaging unit in a case 
where the first display mode is set, and the control unit performs the control so 
that the rotated image generated by rotating the image captured by the second 
imaging unit by the angle minus two times as large as the rotational angle 
detected by the detection unit is displayed as the image captured by the second 
imaging unit in a case where the second display mode is set. 

[Claim 26] The imaging apparatus according to claim 24, wherein the control unit performs 
control so that an image generated by circularly cutting out the image captured 
by the second imaging unit is displayed together with the image captured by the 
first imaging unit. 

[Claim 27] The imaging apparatus according to claim 24, wherein the control unit performs 
control so that a live image captured by the second imaging unit is displayed 
together with a live image captured by the first imaging unit. 

[Claim 28] The imaging apparatus according to claim 24, further comprising a recording 
control unit configured to perform control so that a combined image generated 
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by superimposing and combining die image captured by the second imaging 
unit onto the image captured by the first imaging unit in response to an imaging 
instruction from a user, 

wherein the recording control unit performs control so that the image 
captured by the second imaging unit is recorded after being combined with the 
image captured by die first imaging unit after being rotated by 180 degrees if 
the rotational angle of the imaging apparatus, which is detected by the detection 
unit, is a first angle, and the recording control unit performs control so that the 
image captured by the second imaging unit is recorded after being combined 
with die image captured by the first imaging unit without being rotated if the 
rotational angle of die imaging apparatus, which is detected by die detection 
unit, is a second angle. 

[Claim 29] The imaging apparatus according to claim 24, further comprising a recording 
control unit configured to perform control so that a combined image generated 
by superimposing and combining the image captured by die second imaging 
unit onto the image captured by the first imaging unit in response to an imaging 
instruction from a user, 

wherein the recording control unit performs control so that the image 
captured by die second imaging unit is recorded after being combined with the 
image captured by the first imaging unit after being rotated by die angle minus 
two times as large as die rotational angle detected by the detection unit. 

[Claim 30] An imaging apparatus comprising: 
a first imaging unit; 
a second imaging unit configured to image an object in an opposite 

direction from die first imaging unit; 
a detection unit configured to detect a rotational angle of the imaging 

apparatus about an imaging direction of the first imaging unit; and 
a control unit configured to perform control so that a combined image 

is generated by combining an image captured by the first imaging unit and an 
image captured by die second imaging unit, and recorded into a recording 
medium, 

wherein the control unit performs control so that the combined image is 
generated by combining the image captured by the first imaging unit and a 
rotated image generated by rotating the image captured by the second imaging 
unit by an angle minus two times as large as the rotational angle of the imaging 
apparatus detected by die detection unit. 
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[Claim 31] A method for controlling an imaging apparatus including a first imaging unit 
and a second imaging unit configured to image an object in an opposite 
direction of the first imaging unit, the method comprising: 

acquiring a rotational angle of the imaging apparatus about an imaging 
direction of die first imaging unit; and 

performing control so that an image captured by the first imaging unit 
and an image captured by the second imaging unit on a display unit, 

wherein a rotated image generated by rotating the image captured by 
the second imaging unit by an angle minus two times as large as the rotational 
angle of the imaging apparatus detected by the detection unit is displayed 
together with the image captured by the first imaging unit. 

[Claim 32] A method for controlling an imaging apparatus including a first imaging unit 
and a second imaging unit configured to image an object in an opposite 
direction of die first imaging unit, die method comprising: 

acquiring a rotational angle of the imaging apparatus about an imaging 
direction of the first imaging unit; and 

controlling the imaging apparatus to generate a combined image by 
combining an image captured by the first imaging unit and an image captured 
by the second imaging unit and then to record a combined image into a 
recording medium, 

wherein the imaging apparatus is controlled to generate the combined 
image by combining the image captured by the first imaging unit and a rotated 
image generated by rotating the image captured by the second imaging unit by 
an angle minus two times as large as the acquired rotational angle. 

[Claim 33] A program for causing a computer to function as die respective units of die 
imaging apparatus according to any one of claims 24 to 30. 

[Claim 34] A program for causing a computer to perform the method for controlling the 
imaging apparatus according to claim 31 or claim 32. 

[Claim 35] A computer-readable storage medium storing the program according to claim 
33 or claim 34. 


