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(57) ABSTRACT 

A digital camera of the invention has an LCD and an EVF. 
In a third display mode, a whole image is displayed on the 
LCD, a frame is displayed in the central area, and an image 
in the central area (within the frame) is enlargedly displayed 
on the EVF. An enlarged display icon is displayed on the 
LCD to thereby notify the user of the enlarged display on the 
EVF. The image capturing range can be confirmed on the 
LCD, and automatic focusing is performed on the basis of 
the image in the central area, So that focus can be also 
confirmed on the EVF. Consequently, according to the 
invention, both the image capturing range and the focus can 
be confirmed in the digital camera and an image can be 
efficiently captured. 
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DIGITAL CAMERA HAVING MULTIPLE 
DISPLAYS 

0001. This application is based on application No. 
11-355901 filed in Japan, the contents of which are hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an electronic cam 
era having a first display and a Second display, and a display 
System having an electronic camera including displays and 
a display device capable of displaying an image captured by 
the electronic camera in a State where the display device is 
connected to the electronic camera for communications. 

0004 2. Description of the Background Art 
0005. In an electronic camera, to respond the demand for 
higher picture quality, the number of pixels is increasing. On 
the other hand, the size of the display (display means) of an 
electronic camera is limited due to the limitation of the size 
of the camera. The number of pixels for display is accord 
ingly limited. 
0006 Under such circumstances, it is becoming difficult 
to confirm focus in the display device. Even in the case of 
an auto-focus camera, it is indispensable to confirm focus to 
obtain an image as intended. 
0007 Although there is a technique of facilitating con 
firmation of focus by enlargedly displaying an image on a 
display, Such a technique has a problem that the image 
capturing range cannot be confirmed at the time of confirm 
ing focus. 
0008. On the other hand, an electronic camera which 
displays an image by Switching two kinds of displays of an 
EVF (Electronic View Finder) and an LCD (Liquid Crystal 
Display) is being practically used. 
0009. In an electronic camera having the EVF and the 
LCD, however, when one of the displays is used, the other 
display is in an OFF state. It is difficult to say that sufficient 
consideration has been given to proper use of the displayS. 
Although there are a plurality of displayS, the confirmation 
of focus and the confirmation of the image capturing range 
cannot be concurrently made, So that an image cannot be 
efficiently captured. 

SUMMARY OF THE INVENTION 

0.010 The present invention is directed to provide an 
electronic camera. 

0.011 The electronic camera includes: a first display 
capable of displaying a captured image; a Second display 
capable of displaying the captured image, having a display 
Size Smaller than that of the first display; a first display 
controller for displaying an image in a first area in the 
captured image on the first display; and a Second display 
controller for displaying an image in a Second area narrower 
than the first area in the captured image onto the Second 
display. 

0012. According to an aspect of the invention, the first 
area in the electronic camera corresponds to a whole area of 
the captured image, and the Second area corresponds to a 
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central area in the captured image. Consequently, in the case 
of capturing an image in which the Subject is positioned in 
the center, whether focus is accurately achieved on the 
Subject or not can be confirmed. 
0013. According to another aspect of the invention, the 
Second area in the electronic camera is variable. Conse 
quently, the range to be displayed on the Second display can 
be changed according to the intention of the user. 
0014. According to further another aspect of the inven 
tion, the electronic camera further has a memory for Storing 
information in the Second area, and the Second display 
controller displays an image in the Second area based on 
information Stored in the memory onto the Second display 
when power is turned on. Consequently, when the power of 
the electronic camera is turned off and is again turned on, the 
user does not have to Set the same area as that at the time of 
turn-off of the power. It facilitates the operation. 
0015 The present invention also provides a display con 
trol method of an electronic camera having a first display 
capable of displaying a captured image and a Second display 
capable of displaying a captured image having a display size 
smaller than that of the first display. 
0016. The display control method has the steps of: cap 
turing an image of a Subject, displaying an image in a first 
area in a captured image on the first display; and displaying 
an image in a Second area narrower than the first area in the 
captured image on the Second display. 
0017 Further, the present invention also provides a dis 
play System having an electronic camera and an external 
display device capable of displaying an image captured by 
the electronic camera in a State where the display device is 
connected to the electronic camera. 

0018. The display system has: a first display capable of 
displaying a captured image; a Second display capable of 
displaying the captured image; a first display controller for 
displaying an image in a first area in the captured image onto 
the first display; and a Second display controller for 
enlargedly displaying an image in a Second area narrower 
than the first area in the captured image onto the Second 
display. 
0019 Consequently, the image capturing range can be 
confirmed on the first display, and the focus can be accu 
rately confirmed on the Second display, So that the operabil 
ity is excellent and an image can be efficiently captured. 

0020. As described above, the invention intends to solve 
the problems in the conventional techniques and provides an 
electronic camera and a display System capable of confirm 
ing both an image capturing range and focus and efficiently 
capturing an image. 

0021. These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a plan view showing the configuration of 
a digital camera 1A according to a preferred embodiment of 
the invention; 
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0023 FIG. 2 is a cross section taken along the line II-II 
of FIG. 1; 
0024 FIG. 3 is a rear view showing the configuration of 
the digital camera 1A according to the preferred embodi 
ment of the invention; 
0.025 FIG. 4 is a functional block diagram of the digital 
camera 1A, 
0.026 FIG. 5 is a block diagram showing the internal 
functions realized by the whole including an CPU and 
memories in an overall control unit 211A, 
0.027 FIG. 6 is a diagram showing data arrangement of 
a memory card; 
0028 FIG. 7 is a flowchart showing the procedure of an 
initial Setting when power is turned on; 
0029 FIG. 8 is a flowchart showing the procedure of a 
display mode Switching control process, 

0030 FIGS. 9A and 9B illustrate a display screen on an 
LCD and a display screen on an EVF, respectively, in a third 
display mode, 
0031 FIG. 10 is a flowchart showing the procedure of a 
display magnification Setting process, 

0.032 FIG. 11 is a flowchart showing the procedure of an 
image capturing process; 

0033 FIG. 12 is a flowchart showing the procedure of an 
ending process; 
0034 FIG. 13 is a configuration diagram of a display 
System according to a Second preferred embodiment of the 
invention; and 
0.035 FIG. 14 is a partial block diagram of a digital 
camera according to the Second preferred embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0036 Preferred embodiments of the invention will be 
described hereinbelow with reference to the drawings. 

1. First Preferred Embodiment 

0037 <Configuration of Digital Camera> 
0.038 FIGS. 1 to 3 are diagrams each showing the con 
figuration of a digital camera 1A (1B) according to a 
preferred embodiment of the invention. FIG. 1 is a plan 
view, FIG. 2 is a cross section taken along the line II-II of 
FIG. 1, and FIG. 3 is a rear view. The drawings are not 
always according to triangular diagrams but mainly aim at 
conceptually showing the configuration of the digital camera 
1A as an example. 
0039. As shown in the diagrams, the digital camera 1A 
has a Structure mainly divided into a camera body 2 having 
an almost rectangular parallelepiped shape and an image 
pickup unit 3. 
0040. The image pickup unit 3 is provided with an image 
pickup circuit 302 having a CCD color area sensor 303 in a 
proper position behind a lens group 30 having a macro 
function as image pickup lenses. The lens group 30 includes 
a Zoom lens 300 and a focusing lens 301. 
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0041. On the other hand, the camera body 2 has therein 
a motor M1 for Zooming which changes the Zoom ratio of 
the Zoom lens 300 and moves the Zoom lens 300 between an 
enclosed position and an image pickup position and a motor 
M2 for obtaining focus by driving the focusing lens 301. 

0042 Agrip G is provided on the front face of the camera 
body 2. In a proper position at the upper end of the camera 
body 2, a pop-up type built-in flash 5 is provided. A shutter 
button 9 is provided on the top face of the camera body 2. 

0043. On the other hand, as shown in FIG. 3, a liquid 
crystal display (LCD) 10 and an electronic view finder 
(EVF) 20 for displaying a live view of a captured image, 
reproducing a recorded image, and the like in an almost 
center position are provided on the rear face of the camera 
body 2. The LCD 10 has a width of 4 cm and a length of 3 
cm. The EVF 20 enlargedly displays a liquid crystal display 
having a width of 1.2 cm and a length of 0.9 cm by an 
eyepiece. In the LCD 10 and the EVF 20, an image is 
displayed in color. On the rear face of the camera body 2, an 
image capturing/reproducing mode Setting Switch 14 for 
Switching and Setting "image capturing mode (REC mode)' 
and “reproducing mode (Play mode)" is provided. The 
image capturing mode is a mode of taking a picture, and the 
reproducing mode is a mode of reproducing and displaying 
the captured image recorded in a memory card 8 onto the 
LCD 10. The image capturing/reproducing mode Setting 
Switch 14 is ridable in the vertical direction. When the 
Switch 14 is positioned on the upper side, the image cap 
turing mode is set. When the Switch 14 is positioned on the 
lower side, the reproducing mode is set. When the Switch 14 
is positioned in the middle, the power can be turned off. 

0044) A four-way switch 35 is provided on the right side 
of the rear face of the digital camera 1A. By pressing the 
buttons L and R, the motor M1 is driven for Zooming. By 
pressing buttons U, D, L, and R, Various operations which 
will be described hereinlater are performed. 

0045 An LCD button 31, a determination button 32, a 
cancellation button 33, and a menu button 34 are provided 
on the rear face of the camera body 2. The LCD button 31 
is a button to turn on/off the LCD display or the EVF display. 
Each time the LCD button 31 is depressed, the display mode 
is Switched between the LCD display and the EVF display 
(which will be described in detail hereinlater). 
0046. On a side face of the camera body 2, an external 
monitor terminal 222 is provided. The external monitor 
terminal 222 is a terminal for transferring image data from 
the digital camera 1A to an external monitor 223 (refer to 
FIG. 4). 
0047. As shown in FIG. 1, the memory card 8 can be 
inserted to the digital camera 1A. The digital camera 1A uses 
a power supply battery E in which four AA cells E1 to E4 
are connected in Series as a drive Source. 

0048 <Functional Blocks of Digital Camera 1A> 

0049 FIG. 4 is a functional block diagram of the digital 
camera 1A. In FIG. 4, a CCD 303 photoelectrically converts 
an optical image of a Subject formed by the lens group 30 
into an image signal (made by a signal train of pixel Signals 
received by pixels) of color components of R (red), G 
(green), and B (blue) and outputs the image signal. A timing 
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generator 314 generates various timing pulses for control 
ling the driving of the CCD 303. 
0050. An exposure control in the image pickup unit 3 is 
performed by adjusting the aperture size of the lens group 30 
by an aperture control driver 306 and exposure of the CCD 
303 by the timing generator 314, that is, charge Storing time 
of the CCD 303 corresponding to a shutter speed. In the case 
where a proper shutter Speed cannot be set when the lumi 
nance of the Subject is low, by adjusting the level of the 
image signal outputted from the CCD 303, improper expo 
Sure due to insufficient exposure is corrected. In other words, 
at the time of low luminance, the exposure control is 
performed by adjusting both the shutter Speed and the gain 
adjustment. The level adjustment of the image Signal is 
performed by adjusting the gain of an AGC circuit in a signal 
processing circuit 313. 
0051. The timing generator 314 generates a control signal 
for driving the CCD 303 on the basis of a reference clock 
transmitted from a timing control circuit 202. The timing 
generator 314 generates, for example, a timing Signal of 
Start/end of integration (start/end of exposure), read control 
Signals of photoreception signals of pixels (horizontal Syn 
chronizing Signal, Vertical Synchronizing Signal, transfer 
Signal, and the like), and the like and outputs the generated 
signal to the CCD 303. 
0.052 The signal processing circuit 313 performs a pre 
determined analog signal process on an image signal (analog 
signal) outputted from the CCD 303. The signal processing 
circuit 313 has a CDS (correlation double sampling) circuit 
and an AGC (automatic gain control) circuit, reduces noises 
of the image Signal by the CDS circuit, and adjusts the level 
of the image Signal by adjusting the gain of the AGC circuit. 
0.053 Alight control circuit 304 controls a light emission 
amount of the built-in flash 5 in flash shooting to a prede 
termined light emission amount Set by an overall control unit 
211A. In the flash shooting, simultaneously with start of 
exposure, reflection light of flash light from the Subject is 
received by a light control sensor 305. When the light 
receiving amount reaches a predetermined light emission 
amount, a light emission Stop signal is outputted from the 
light control circuit 304, and the light emission of the 
built-in flash 5 is forcedly stopped in response to the light 
emission Stop signal, thereby controlling the light emission 
amount of the built-in flash 5 to the predetermined light 
emission amount. 

0054 An A/D converter 205 converts each of pixel 
Signals of the image Signal to a 12-bit digital Signal. The A/D 
converter 205 converts each pixel Signal (analog signal) to 
a 12-bit digital signal on the basis of a clock for A/D 
conversion Supplied from the timing control circuit 202. 
0.055 The timing control circuit 202 is provided to gen 
erate clocks to the timing generator 314 and the A/D 
converter 205. The timing control circuit 202 is controlled 
by a reference clock in the overall control unit 211A. 
0056. A black level correcting circuit 206 corrects the 
black level of the pixel signal which has been subjected to 
the A/D conversion to a reference black level. AWB (white 
balance) circuit 207 shifts the level of pixel data of color 
components of R, G, and B. The WB circuit 207 shifts the 
level of the pixel data of each of color components of R, G, 
and B by using a level shifting table supplied from the 
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overall control unit 211A. A shift coefficient (gradient of 
characteristic) of each color component (hereinbelow, called 
a “WB parameter”) in the level shifting table is automati 
cally or manually Set every captured image by the overall 
control unit 211A. 

0057 AY correction circuit 208 corrects the gradation of 
the pixel data. The Y correction circuit 208 performs cor 
rection adapted to the Y characteristics of a monitor for a 
general personal computer. 
0058 An image memory 209 is a memory for storing the 
pixel data outputted from the Y correction circuit 208. The 
image memory 209 has a storage capacity of one frame. 
Specifically, the image memory 209 has a storage capacity 
of pixel data of 1600x1200 pixels corresponding to the 
number of pixels of the CCD 303 and each pixel data is 
Stored in a corresponding pixel position. 
0059 AVRAM 210 is a buffer memory of image data to 
be displayed on the LCD 10. The VRAM 210 has a storage 
capacity of image data corresponding to the number of 
pixels (400x300) of the LCD 10. 
0060 AVRAM 220 is a buffer memory of image data to 
be displayed on the EVF 20. The VRAM 220 has a storage 
capacity of image data corresponding to the number of 
pixels (640x480) of the EVF 20. 
0061. In an image capturing Standby State, each of pixel 
data of an image captured every /30 Second by the image 
pickup unit 3 is Subjected to predetermined signal processes 
by the A/D converter 205, black level correcting circuit 206, 
WB circuit 207, and Y correcting circuit 208. After that, 
resultant data is temporarily Stored in the image memory 
209, also transferred to the VRAMs 210 and 220 via the 
overall control unit 211A, and displayed on the LCD 10 and 
the EVF 20 (live view display). 
0062 Consequently, the user can visually recognize the 
image of the Subject. In a reproduction mode, an image read 
from the memory card 8 is subjected to a predetermined 
Signal proceSS by the overall control unit 211A. After that, a 
resultant image is transferred to the VRAM 210 and is 
reproduced and displayed on the LCD 10. An image is 
similarly displayed also on the EVF 20. 

0063 A card I/F 212 is an interface for writing and 
reading image data to/from the memory card 8. An I/F 224 
for communication is an interface conformed to, for 
example, the USB Standard for connecting a personal com 
puter 225 to the outside for communications. Control pro 
grams recorded on recording media Such as the memory card 
8 and a CD-ROM 226 can be loaded into the overall control 
unit 211A via the card I/F 212 and the I/F 224 for commu 
nication. 

0064. An RTC 219 is a clock circuit for managing date 
and time of image capturing and is driven by another power 
Source (not shown). 
0065. An operating unit 250 is constructed by the above 
described various Switches, buttons, and the like Such as the 
shutter button 9, LCD button 31, and determination button 
32. 

0066. The shutter button 9 is a switch of two levels 
capable of detecting a half-pressed State and a fully-pressed 
State, which is adopted in a camera for Silver halide film. 
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When the shutter button 9 is half-pressed in a standby state, 
automatic focusing control (AF), automatic exposure (AE), 
and white balance (WB) adjustment are performed under the 
control of the overall control unit 211A as will be described 
hereinlater. 

0067. An NTSC converter 221 converts an image signal 
stored in the VRAM 220 into a signal of the NTSC system 
format and transfers a resultant signal to the EVF 20 and the 
external monitor 223 via the external monitor terminal 222. 
In a state where the external monitor 223 is connected to the 
external monitor terminal 222, the same image as that on the 
EVF 20 is displayed on the external monitor 223. 
0068. The overall control unit 211A takes the form of a 
microcomputer having therein a work RAM 2.11a made by 
a DRAM, a flash ROM 2.11b and CPU, organically controls 
the driving of the above-described members of the digital 
camera 1A, and has centralized control of image capturing 
operations of the digital camera 1A. 
0069 FIG. 5 is a block diagram showing internal func 
tions realized by the whole including a CPU and memories 
in the overall control unit 211A. The overall control unit 
211A has a display control unit 211c. In an image capturing 
mode, the display control unit 211c performs a display 
control of the LCD 10 and the EVF 20 in accordance with 
each of the zeroth to fourth display modes on the basis of a 
mode set value which will be described hereinlater. When 
the power of the digital camera 1A is OFF, the display 
control unit 211c stores the mode set values, an EVF display 
magnification m, and the like into the flash ROM 211b. On 
the contrary, when the power of the digital camera 1A is ON, 
the display control unit 211c reads the mode Set value S, the 
EVF display magnification m, and the like at the time of 
turn-off of the power last time from the flash ROM 2.11b and, 
in accordance with the read values, performs the display 
control of the LCD 10 and the EVF 20 in the display mode 
and the magnification at the time of turn-off of the power last 
time. 

0070 The display control unit 211c has a unit 211c1 for 
changing the number of pixels (hereinbelow, number of 
pixels changing unit), a frame display unit 211 c2, and an 
icon display unit 211c3. 
0071. In the third display mode (which will be described 
hereinlater) for enlargedly displaying an image in the central 
area of the LCD 10 onto the EVF 20, the number of pixels 
changing unit 211c1 Stores image data which has been 
Subjected to a thinning (interpolating) process which will be 
described hereinlater into the work RAM 2.11a and the 
VRAM 220, thereby displaying an enlarged image obtained 
by enlarging the central area of an image by the EVF 20. 
0.072 The frame display unit 211 c2 Superimposes a frame 
image on image data read from the image memory 209 and 
writes a resultant image into the VRAM 210 so as to display 
an image of a frame (which will be described hereinlater) 
indicative of a range of an image displayed on the EVF 20 
in the third display mode onto the LCD 10. 
0073. The icon display unit 211c3 Superimposes an 
enlarged display icon (which will be described hereinlater) 
indicating that the central area of the image is enlargedly 
displayed on the EVF 20 in the third display mode on the 
image data to be displayed on the LCD 10 and writes a 
resultant image onto the VRAM 210. 
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0074 An AF control unit 211d, an AE control unit 211e, 
and a WB control unit 211 fare connected to the display 
control unit 211c. When the shutter button 9 is half-pressed 
in the image capturing mode, the display control unit 211c 
controls those control units So as to perform AF, AE, and 
WB, respectively, with reference to image data in the image 
memory 209 in the Zeroth, first, second and fourth display 
modes which will be described hereinlater and with refer 
ence to the image data in the work RAM 2.11a in the third 
display mode. 

0075) The AF control unit 211d achieves focus by reading 
out image data stored in the image memory 209 or the work 
RAM 2.11a, and moving the lenses by driving the motors M1 
and M2 So that the contrast of the image becomes the 
highest. At this time, as a control method to make the 
contrast the highest, a known technique Such as hill-climb 
ing or the like can be used. 

0076. The AE control unit 211e has therein a luminance 
determining unit 211e 1 and an exposure amount Setting unit 
211e2 for setting exposure control values (shutter speed (SS) 
and aperture value). The luminance is obtained from image 
data stored in the image memory 209 or the work RAM 211a 
by the luminance determining unit 211e 1. The exposure 
amount Setting unit 211e2 adjusts the exposure by Setting an 
aperture value and SS adapted to the aperture control driver 
306 and the timing control circuit 202. 

0077. The WB control unit 211f obtains WB parameters 
from the image data stored in the image memory 209 or the 
work RAM 2.11a and sets the WB parameters in a WB circuit 
207. With the WB parameters, the WB circuit 207 performs 
a WB process on the image data obtained by the CCD 303. 
0078. Further, in order to perform a process of recording 
the captured image, the overall control unit 211A has a filter 
unit 2.11g for performing a filtering process and a recording 
image generating unit 211h for generating a thumbnail 
image and a compressed image. In order to reproduce the 
image recorded on the memory card 8 onto the LCD 10 and 
EVF 20, the overall control unit 211A has a reproduction 
image generating unit 211i for generating a reproduction 
image. 

007.9 The filter unit 2.11g is used to correct the picture 
quality regarding an edge of Subject by correcting high 
frequency components of an image to be recorded by a 
digital filter. 

0080. The recording image generating unit 211h reads 
pixel data from the image memory 209 and generates a 
thumbnail image and a compressed image to be recorded in 
the memory card 8. The recording image generating unit 
211h reads the pixel data every 8 pixels in both of the lateral 
and vertical directions from the image memory 209 and 
Sequentially transferS the read pixel data to the memory card 
8, thereby recording the thumbnail image to the memory 
card 8 while generating the thumbnail image. 

0081. The recording image generating unit 211h reads all 
of pixel data from the image memory 209, performs a 
predetermined compressing process according to the JPEG 
system such as two-dimensional DCT or Huffman coding on 
the pixel data to thereby generate image data of a com 
pressed image, and records the compressed image data into 
a main image area in the memory card 8. 
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0082) When image capture is instructed by the shutter 
button 9 in the image capturing mode, the overall control 
unit 211A generates a thumbnail image of an image captured 
in the image memory 209 after the instruction of the image 
capture and a compression image compressed according to 
the JPEG System at a Set compression ratio, and Stores both 
of the images with information Such as tag information 
related to the captured image (frame number, exposure 
value, Shutter Speed, compression ratio, date of image cap 
ture, data related to on/off of a flash at the time of image 
capture, Scene information, determination result of an 
image, and the like) into the memory card 8. 

0.083. In each of the frames of the image recorded by the 
digital camera 1A, the tag portion, high-resolution image 
data (1600x1200 pixels) compressed in the JPEG system, 
and image data (80x60 pixels) for displaying a thumbnail 
image are recorded. 

0084. When the image capturing/reproducing mode set 
ting Switch 14 is Set to the reproducing mode, image data of 
the largest frame number in the memory card 8 is read and 
decompressed by the reproduction image generating unit 
211i, and the resultant data is transferred to the VRAMs 210 
and 220, thereby displaying an image of the largest frame 
number, that is, an image most recently captured on the LCD 
10 or EVF 20. By operating the button U, an image of a 
larger frame number is displayed. By pressing the button D, 
an image of a Smaller frame number is displayed. 

0085 FIG. 6 is a diagram showing data arrangement of 
the memory card 8. As shown in FIG. 6, the memory card 
8 can store images stored by the digital camera 1A of 230 
frames at a compression ratio of 1/20. In each of the frames, 
tag information, high resolution image signals (640x480 
pixels) compressed in the JPEG system, and image Signals 
(80x60 pixels) for displaying a thumbnail image are 
recorded. The Signals can be dealt as an image file of, for 
example, an EXIF format on a frame unit basis. 

0.086 <Display Control in Image Capturing Mode> 

0087. A display control in the image capturing mode of 
the digital camera 1A according to the preferred embodi 
ment will be described hereinbelow. 

0088. When the power is turned on in a state where the 
digital camera 1A is Set in the image capturing mode, first, 
a process of initial setting is performed. FIG. 7 is a flowchart 
showing a procedure of the initial Setting when the power is 
turned on. The process is performed by the display control 
unit 211c. 

0089 First, the mode set value (s) at the time of turn-off 
of the power last time is read from the flash ROM2.11b (step 
S1 in FIG. 7). The mode set value is a value for designating 
the display mode of the EVF 20 and the LCD 10 in the image 
capturing mode. In the digital camera 1A, the mode Set value 
(s) varies from “0” to “4”. The display modes designated by 
the mode set values (s) from “0” to “4” are called the zeroth 
to fourth display modes, respectively, hereinbelow. In the 
zeroth to fourth display modes, the display states of the EVF 
20 and the LCD 10 are as shown in Table 1. 
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TABLE 1. 

Mode set values 
(Display mode) EVF LCD 

0 (zeroth display mode) Live view display m = 1 Off 
1 (first display mode) Off Live view display 
2 (second display mode) Live view display m = 1 Live view display 
3 (third display mode) Live view display Live view display 

(central area enlargedly (frame and enlarged 
display) m: Set value display icon display) 
Live view display m = 1 Camera status 

display 
4 (fourth display mode) 

0090. In Table 1, the EVF display magnification (m) 
expresses a display magnification for an image displayed on 
the LCD 10 of the image displayed on the EVF 20. 
0091 The mode set value s=0 (zeroth display mode) is a 
display mode in which the EVF 20 displays a live view 
(m=1) and the LCD 10 is OFF. 
0092. The mode set value S=1 (first display mode) is a 
display mode in which the EVF 20 is OFF and the LCD 10 
displays a live view. 
0093. The mode set value S=2 (second display mode) is 
a display mode in which the EVF 20 displays a live view 
(m=1) and the LCD 10 displays a live view. 
0094. The mode set value S=3(third display mode) is a 
display mode in which the EVF 20 displays a live view (by 
enlargedly displaying the central area and Setting the EVF 
display magnification (m) to a set value) and the LCD 10 
displays a live view (with a display area frame of the EVF 
20). 
0.095 The mode set value S=4 (fourth display mode) is a 
display mode in which the EVF 20 displays a live view 
(m=1) and the LCD 10 displays a camera status as infor 
mation regarding an image capturing mode Setting State. 
0096) Subsequently, whether the mode set value (s) is “3” 
or not is determined (step S2 in FIG. 7). When YES, the 
program advances to step S3. When NO, the program 
advances to Step S4. 
0097. In the case where the mode set value (s) is 3, the 
EVF display magnification (m) at the time of turn-off of the 
power last time which is stored in the flash ROM 211b (the 
data corresponds to area data at the time of turn-off) is read 
(step S3 in FIG. 7). 
0098. Whether an image is displayed or not in the LCD 
10 and the EVF 20 is controlled in practice on the basis of 
the setting (step S4 in FIG. 7). 
0099. After that, the initial setting process upon turn-on 
of the power is finished. As described above, the digital 
camera 1A in the preferred embodiment displays an image 
on the EVF 20 in the display mode and the EVF display 
magnification at the time of turn-off of the power last time, 
so that the area in the whole image displayed on the EVF 20 
is the same as that at time of the turn-off of the power last 
time. 

0100. The display mode switching control will now be 
described. FIG. 8 is a flowchart showing the procedure of 
the display mode Switching process. In the digital camera 
1A, each time the LCD button 31 is pressed, “1” is added to 
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the mode Set value So as to Switch the display mode. A 
control of returning the mode set value to “0” when the 
mode set value reaches “5” is performed by the display 
control unit 211c. 

0101 First, whether the LCD button 31 is depressed or 
not is determined (step S11 in FIG. 8). When NO, the 
display mode Switching control process is finished. When 
YES, the program advances to the next Step. 
0102) Subsequently, “1” is added to the mode set value 
(s) (step S12 in FIG. 8). 
0103) Whether the mode set value (s) is 5 or not is 
determined (step S13 in FIG. 8). When the mode set value 
is not “5”, the display mode Switching control proceSS is 
finished. When YES, the program advances to the next step. 
0104) The mode set value (s) is set to “0” (step S14 in 
FIG. 8). 
0105. After that, the display mode switching control 
proceSS is finished. 
0106 AS described above, the digital camera 1A can 
perform various displays by the LCD 10 and the EVF 20. 
The number of pixels of captured image data, the number of 
pixels in the LCD 10, and the number of pixels in the EVF 
20 are different from each other. In order to display an image 
on the EVF 20 or the LCD 10, it is therefore necessary to 
perform a process of thinning or interpolating the image 
data. The number of pixels changing unit 211c1 conse 
quently reads out image data in the image memory 209 and 
perform the process of thinning (interpolating) the data. The 
process of thinning image data to be displayed on the EVF 
20 or the LCD 10 will be described hereinbelow. The 
thinning (interpolating) process is performed by the number 
of pixels changing unit 211c1 in the display control unit 
211c. 

0107. When the enlarged display in the EVF 20 is not 
performed, a thinning process to a quarter is performed on 
image data having pixels of 1600x1200 in the image 
memory 209 (by leaving only one pixel every four pixels 
and deleting the other pixels), and the resultant data is stored 
in the VRAM 210 as image data of 400x300 pixels, thereby 
displaying the image on the LCD 10. A thinning process to 
2/5 (by leaving only two pixels out of five pixels and 
deleting the other pixels) is performed on image data of 
1600x1200 pixels in the image memory 209 and storing the 
resultant image data as image data of 640x480 pixels into 
the VRAM 220, thereby displaying the image data on the 
EVF 20. 

0108. The interpolating or thinning process of image data 
executed in the mode set value (S) of 3 (third display mode), 
that is, at the time of enlargedly displaying the central area 
of a displayed image on the LCD 10 by the EVF 20 will now 
be described. 

0109 FIG. 9A shows a display screen of the LCD 10 in 
the third display mode. FIG. 9B shows a display screen of 
the EVF 20 displaying an image obtained by enlarging the 
central area of the display image on the LCD 10 by twice. 
In the digital camera 1A according to the preferred embodi 
ment, the LCD 10 has 400x300 pixels and the EVF 20 has 
640x480 pixels. In the case of enlargedly displaying an 
image on the EVF 20, the LCD 10 displays a whole image 
and Superimposes the image in a frame F in the central area 

Oct. 14, 2004 

CA corresponding to the display range of the EVF 20. 
Specifically, by writing image data in the frame F into an 
area of Int(400/m)xInt(300/m) pixels corresponding to the 
central area in the VRAM 210, the frame F is displayed. 
Int(a) is a function indicative of an integer part of a numeri 
cal value (a). 
0110. Further, the LCD 10 displays an enlarged display 
icon L1 indicative of the enlarged display mode (mode set 
value S=3) on the upper right part in the Screen. For this 
purpose, image data of the enlarged display icon is written 
in the area of the VRAM 210 corresponding to the right 
upper part in the image. 
0111. In order to display an enlarged image on the EVF 
20, the image data in the central area of only the Int(1600/ 
m)xInt(1200/m) pixels in the image data of 1600x1200 
pixels in the image memory 209 is developed to the work 
RAM 2.11a. The data in the work RAM 2.11a is subjected to 
a 2/5 m thinning (or interpolating) process and the resultant 
data is transferred to the VRAM 220. AS described above, 
the AF control unit 211d, the AE control unit 211e, and the 
WB control unit 211f perform the AF control, AE control, 
and WB control, respectively, on the image data developed 
in the work RAM 2.11a. 

0.112. When the user changes the EVF display magnifi 
cation (m), the range of the central area is changed by a 
process as described above (to a central area CA2 or the 
like), the size of the frame is also changed (to a frame F2 or 
the like), and the display range on the EVF 20 is accordingly 
changed. 
0113. A display magnification setting process will now be 
described. In the case of changing the display magnification, 
the user presses the buttons L and R, thereby enabling the 
display magnification on the EVF 20 to be changed. The 
display control unit 211c decreases the value of m by one 
step (on the unit basis of 0.1) when the button L is pressed, 
and increases the value of m by one step (on the unit basis 
of 0.1) when the button R is pressed. (m) is Set in a range 
from 1 to 10. The EVF display magnification (m) does not 
change to values out of the range. The procedure will be 
described hereinbelow. 

0114 FIG. 10 is a flowchart showing the procedure of the 
display magnification Setting process. The process is also 
performed by the display control unit 211c unless otherwise 
mentioned. 

0115 First, whether the button L is pressed or not is 
determined (step S21 in FIG. 10). When NO, the program 
advances to step S24. When YES, the program advances to 
the next step. 
0116. Whether the EVF display magnification (m) is 1 or 
not is determined (step S22 in FIG. 10). When YES, the 
program advances to step S24. When NO, the program 
advances to the next step. 
0117 “0.1” is subtracted from the EVF display magnifi 
cation (m) (step S23 in FIG. 10). 
0118 Whether the button R is pressed or not is deter 
mined (step S24 in FIG. 10). When YES, the program 
advances to the next Step. When NO, the program advances 
to step S27. 
0119) Whether the EVF display magnification (m) is “10” 
or not is determined (step S25 in FIG. 10). When YES, the 
program advances to step S27. When NO, the program 
advances to the next step. 
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0120 “0.1” is added to the EVF display magnification 
(m) (step S26 in FIG. 10). 
0121 The number of pixels changing unit 211c1 per 
forms a 2/5 m thinning (interpolating) process on the data in 
the image memory 209 and transfers the resultant data to the 
VRAM 220 (step S27 in FIG. 10). 
0122) Whether the EVF display magnification (m) is “1” 
or not is determined (step S28 in FIG. 10). When YES, the 
program advances to the next step. When NO, the program 
advances to step S29. 
0123 The frame display unit 211 c2 writes the image data 
of the frame and the icon display unit 211c3 writes the image 
data of the enlarged display icon to the image data Stored in 
the VRAM 210 (step S29 in FIG. 10), and the display 
magnification Setting process is finished. 

0.124. On the contrary, when it is determined in step S28 
that the EVF display magnification (m) is “1”, whether the 
frame and the enlarged display icon are displayed or not is 
determined (step S30 in FIG. 10). When YES, the program 
advances to the next step. When NO, the display magnifi 
cation Setting proceSS is finished. 
0.125 The number of pixels changing unit 211c1 per 
forms the thinning of "/4” on the image data in the image 
memory 209, overwrites the resultant data on the VRAM 
210, and erases the frame and the enlarged display icon (Step 
S31 in FIG. 10). 
0126 In the enlarged display mode (third display mode), 
the WB process, the AF process, and the AE proceSS are 
performed on the image in the area (central area) displayed 
on the EVF 20. The procedure will be described hereinbe 
low. 

0127 FIG. 11 is a flowchart showing the procedure of an 
image capturing process. The process is also performed by 
the display control unit 211c unless otherwise mentioned. 
0128 First, whether the shutter button 9 is half-pressed or 
not is determined (step S41 in FIG. 11). When YES, the 
program advances to the next Step. When NO, the image 
capturing process is finished. 

0129. Whether the mode set value (s) is “3” or not is 
determined (step S42 in FIG. 11). When YES, the program 
advances to step S44. When NO, the program advances to 
step S43. 
0130. The AE, AF, and WB processes are performed on 
the image data in the image memory 209 under the control 
of the AF control unit 211d, AE control unit 211e, and WB 
control unit 211 f, the lens position, aperture value, and 
Shutter Speed are Set, and the WB parameters are obtained 
(step S43 in FIG. 11). After that, the program advances to 
step S46. 
0131 On the contrary, when it is determined in step S42 
that the mode set value (s) is “3”, the data in the central area 
of Int(1600/m)xInt(1200/m) pixels in the image data in the 
image memory 209 is developed to the work RAM 211a 
(step S44 in FIG. 11). 
0132) Subsequently, the AE, AF, and WB processes are 
performed on the image data in the work RAM 2.11a under 
the control of the AF control unit 211d, AE control unit 211e, 
and WB control unit 211f, the lens position, aperture value, 
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and Shutter Speed are Set, and the WB parameters are 
obtained (step S45 in FIG. 11). 
0133) Whether the shutter button 9 is fully pressed or not 
is determined (step S46 in FIG. 11). When YES, the 
program advances to the next Step. When NO, the image 
capturing process is finished. 

0134) Subsequently, the image data is obtained and tem 
porarily stored in the image memory 209 (step S47 in FIG. 
11). 
0135) The WB circuit 207 executes the WB process on 
the image data in the image memory 209 with the WB 
parameters obtained by the WB control unit 211 f (step S48 
in FIG. 11). 
0.136 Finally, the obtained image data is recorded in the 
memory card (step S49 in FIG. 11) and the image capturing 
process is finished. 

0.137 An ending process when the power of the digital 
camera 1A is turned off will now be described. 

0.138 FIG. 12 is a flowchart showing a procedure of the 
ending process. The process is also executed by the display 
control unit 211c. 

0.139 First, the display control unit 211c writes the cur 
rent mode set value (s) to the flash ROM 211b (step S51 in 
FIG. 12). 
0140. The display control unit 211c writes the EVF 
display magnification (m) into the flash ROM 2.11b (step 
S52 in FIG. 12). 
0141 Finally, the display control unit 211c turns off the 
display on the LCD 10 and the EVF 20 (step S53 in FIG. 
12). This is the end of the description of the processes from 
the turn-on of the power of the digital camera 1A to the 
turn-off of the power. 

0142. As described above, the digital camera 1A accord 
ing to the first preferred embodiment corresponding to the 
electronic camera of the present invention has the third 
display mode in which the whole captured image is dis 
played on the LCD 10 as the first display and only the central 
area CA in the captured image is displayed on the EVF 20 
as the Second display. Consequently, the image capturing 
range can be confirmed by the LCD 10 and the focus can be 
confirmed by the EVF 20. Thus, the operability is excellent 
and an image can be captured efficiently. 

0.143 Since the central area CA is in the center of the 
captured image, in the case of capturing an image in which 
the Subject is positioned in the center, whether the focus is 
on the Subject or not can be confirmed. 

0144. In the third display mode, the whole image is 
displayed on the LCD 10 having a large screen and the 
center image is displayed on the EVF 20 of high resolution. 
The displays are adapted to the confirmation of the image 
capturing range and the confirmation of the focus. 

0145 Since the central area CA is an area which is 
referred to at the time of automatic focusing by an automatic 
focusing mechanism (automatic focusing means), accurate 
focus on the main Subject can be confirmed also in an 
auto-focus camera. 
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0146 The central area CA is an area referred to upon 
adjustment of automatic exposure by an automatic exposure 
adjusting mechanism (automatic exposure adjusting means). 
Consequently, the result of the automatic exposure adjust 
ment on the main Subject can be confirmed also in an AE 
(automatic exposure) camera. 
0147 Since the central area CA is an area referred to 
upon automatic white balance adjustment by a white balance 
adjusting mechanism (white balance adjusting means), the 
result of the automatic white balance adjustment on the main 
subject can be confirmed by a WB (automatic white balance 
adjusting) camera. 
0148 Since the central area CA is variable, the range of 
an image displayed on the EVF 20, that is, the ratio of the 
main Subject to a whole image can be changed according to 
the intention of the user. 

0149. At the time of turn-on of the power of the digital 
camera 1A, the EVF 20 displays the same area as that 
displayed on the EVF 20 at the time of the turn-off of the 
power last time, that is, it is controlled So that an image is 
displayed in the same display mode at the same EVF display 
magnification. Consequently, when the power of the digital 
camera 1A is turned off and is again turned on, it is 
unnecessary for the user to Set the same area as that at the 
time of turn-off of the power, So that the operation is 
facilitated. 

0150. In the third display mode, the frame corresponding 
to the central area CA is displayed on the LCD 10. The range 
of the main Subject can be therefore easily recognized. 
0151. Since the enlarged display icon as a notification 
image for notifying the user of the third display mode is 
displayed on at least one of the LCD 10 and the EVF 20, it 
can be confirmed that the range of image capturing is not 
limited to the central portion, So that the user can be 
prevented from being confused. 
0152. Further, by pressing the LCD button 31 twice in the 
third display mode, the mode is Switched to the zeroth 
display mode, thereby finishing the image display on the 
LCD 10. The EVF 20 finishes the display of an image of the 
central area CA and displays the whole image. When only 
the EVF 20 is used, a problem such that the image capturing 
range and the display range do not coincide with each other 
can be eliminated. 

2. Second Preferred Embodiment 

0153 FIG. 13 is a construction diagram of a display 
system 100 according to a second preferred embodiment of 
the invention. The display system 100 mainly has a digital 
camera 1B and the external monitor 223 which are similar 
to those in the first preferred embodiment (refer to FIGS. 1 
to 4). By connecting the external monitor terminal 222 of the 
digital camera 1B and an input terminal 223a of the external 
monitor 223 via a cable, the Zeroth to fourth display modes 
in the first preferred embodiment can be realized by the LCD 
10 of the digital camera 1B and the external monitor 223. 
0154) In the second preferred embodiment, however, an 
image displayed on the LCD in the digital camera according 
to the first preferred embodiment is displayed on the external 
monitor 223, and an image displayed on the EVF in the 
digital camera according to the first preferred embodiment is 
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displayed on the LCD 10. For this reason, a display control 
unit 211j of the digital camera 1B according to the Second 
preferred embodiment is slightly different from the display 
control unit 211c of the digital camera according to the first 
preferred embodiment. 
O155 FIG. 14 is a partial block diagram of the digital 
camera 1B according to the Second preferred embodiment. 
In the display control unit 211j of the digital camera 1B of 
the Second preferred embodiment, a display Switching unit 
211j1 is provided. The display switching unit 211j1 detects 
whether the external monitor 223 is connected to the exter 
nal monitor terminal 222 or not. When it is determined that 
the external monitor 223 is connected to the external moni 
tor terminal 222, the display switching unit 211j1 turns off 
the EVF 20 and Switches between image data outputted to 
the VRAM 210 and that outputted to the VRAM 220. Since 
the image data written to the VRAMs 210 and 220 are 
therefore Switched between them, images can be displayed 
on the LCD 10 and the external monitor 223 in the zeroth to 
fourth display modes in a manner Similar to those in the first 
preferred embodiment. Especially, in the third display mode, 
only an image in the central area CA in an image displayed 
on the external monitor 223 can be enlargedly displayed on 
the LCD 10. The image can be seen at hand, so that the focus 
can be accurately confirmed. 
0156. At this time, it is sufficient to change the thinning 
rate at the time of transferring an image from the image 
memory 209 to the VRAM 220 to 2/5 and to change the 
thinning rate at the time of transferring an image from the 
image memory 209 to the VRM 210 to 1/4 m. Since the 
process of changing the magnification (m) when the button 
R or L is pressed is similar to that in the first preferred 
embodiment, the description is not repeated here. 
O157 The other construction in the digital camera 1B 
according to the Second preferred embodiment is similar to 
that in the first preferred embodiment. 
0158 As described above, according to the second pre 
ferred embodiment, the display system 100 has the digital 
camera 1B as an electronic camera having the LCD 10 and 
the external monitor 223 as a display device capable of 
displaying an image captured by the digital camera in a State 
where the external monitor 223 is connected to the digital 
camera 1B for communications. In the third display mode, 
the central area CA of an image displayed on the external 
monitor 223 is enlargedly displayed on the LCD 10 of the 
digital camera 1B. Consequently, the image capturing range 
can be confirmed on the external monitor 223 and the 
accurate focus can be confirmed on the LCD 10 of the digital 
camera. Thus, the operability is excellent and an image can 
be efficiently captured. 

3. Modification 

0159. Although the examples of the electronic camera 
and the display System have been described in the foregoing 
preferred embodiments, the invention is not limited to the 
above. 

0160 For example, although the enlarged display icon is 
displayed only on the LCD in the first preferred embodi 
ment, it may be displayed only on the EVF or on both the 
LCD and the EVF. 

0.161 Although the central area of a whole image is 
displayed on the EVF in the third display mode in the 
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foregoing preferred embodiments, the position is not limited 
to the central area. It is also possible to provide a designating 
mechanism (designating means) for designating a display 
position and to display an arbitrary portion in a whole image 
in accordance with designation of the user. 
0162 Although an image is enlargedly displayed on the 
LCD 10 of the digital camera 1B in the second preferred 
embodiment, in a manner Similar to the first preferred 
embodiment, the LCD 10 may display a whole captured 
image and the external monitor 223 may enlargedly display 
the central area CA. 

0163 Although the present invention has been fully 
described by way of examples with reference to the accom 
panying drawings, it is to be noted that various changes and 
modification will be apparent to those skilled in the art. 
Therefore, unless otherwise Such changes and modifications 
depart from the Scope of the present invention, they should 
be construed as being included therein. 

What is claimed is: 
1. An electronic camera comprising: 
a first display capable of displaying a captured image; 
a Second display capable of displaying Said captured 

image, having a display size Smaller than that of Said 
first display; 

a first display controller for displaying an image in a first 
area in said captured image on said first display; and 

a Second display controller for displaying an image in a 
Second area narrower than Said first area in Said cap 
tured image onto Said Second display. 

2. The electronic camera according to claim 1, wherein 
Said first area corresponds to a whole area of Said captured 

image, and Said Second area corresponds to a central 
area in Said captured image. 

3. The electronic camera according to claim 1, wherein 
Said Second display enlargedly displayS Said image in Said 

Second area. 
4. The electronic camera according to claim 1, wherein 
Said Second display comprises an optical System. 
5. The electronic camera according to claim 1, wherein 
Said electronic camera adjusts focus of an image pickup 

lens on the basis of image data in Said Second area. 
6. The electronic camera according to claim 1, wherein 
Said electronic camera controls exposure on the basis of 

image data in Said Second area. 
7. The electronic camera according to claim 1, wherein 
Said electronic camera controls white balance on the basis 

of image data in Said Second area. 
8. The electronic camera according to claim 1, wherein 
the Size of Said Second area is variable. 
9. The electronic camera according to claim 8, further 

comprising 
a Setting member for Setting display magnification of Said 

Second display relative to Said first display, 
wherein the Size of Said Second area is changed on the 

basis of a Set value obtained by Said Setting member. 
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10. The electronic camera according to claim 1, further 
comprising 

a memory for Storing information in Said Second area, 
wherein Said Second display controller displays an image 

in Said Second area based on Said information Stored in 
Said memory onto Said Second display when power is 
turned on. 

11. The electronic camera according to claim 10, wherein 
Said information Stored in Said memory is display mag 

nification of Said Second display. 
12. The electronic camera according to claim 1, wherein 
Said first display controller further displays a frame cor 

responding to Said Second area on Said first display. 
13. The electronic camera according to claim 1, wherein 
Said electronic camera displays an indicator indicating 

that Said Second area is displayed on Said Second 
display on at least one of Said first and Second displayS. 

14. The electronic camera according to claim 1, further 
comprising 

an operating member for turning off an image displayed 
on Said first display, 

wherein when said first display is turned off by said 
operating member, Said Second display controller dis 
plays a whole captured image on Said Second display. 

15. The electronic camera according to claim 1, wherein 
Said captured image in Said first area and Said captured 

image in Said Second area are concurrently displayed. 
16. A display control method of an electronic camera 

having a first display capable of displaying a captured image 
and a Second display capable of displaying a captured image 
having a display size Smaller than that of Said first display, 
comprising the Steps of: 

capturing an image of a Subject; 
displaying an image in a first area in a captured image on 

Said first display; and 
displaying an image in a Second area narrower than Said 

first area in Said captured image on Said Second display. 
17. The display control method according to claim 16, 

wherein 

Said first area corresponds to a whole area of Said captured 
image, and 

Said Second area corresponds to a central area of Said 
captured image. 

18. The display control method according to claim 16, 
further comprising 

a step of executing a predetermined process for image 
capturing on the basis of image data in Said Second 
C. 

19. A display System having an electronic camera and an 
external display device capable of displaying an image 
captured by Said electronic camera in a State where said 
display device is connected to Said electronic camera, Said 
System comprising: 

a first display capable of displaying a captured image; 
a Second display capable of displaying Said captured 

image, 
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a first display controller for displaying an image in a first 
area in Said captured image onto Said first display; and 

a Second display controller for enlargedly displaying an 
image in a Second area narrower than Said first area in 
Said captured image onto Said Second display. 

20. The display system according to claim 19, wherein 
Said first display is provided for Said display device, and 

Said Second display is provided for Said electronic 
Caca. 

21. A recording medium in which a program to be 
executed by an electronic camera having a first display 
capable of displaying a captured image and a Second display 
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capable of displaying a captured image having a display size 
smaller than that of said first display is recorded and which 
can be read by a computer, Said program having the Steps of: 

capturing an image of a Subject; 

displaying an image in a first area in Said captured image 
onto Said first display; and 

displaying an image in a Second area narrower than Said 
first area in Said captured image onto Said Second 
display. 


