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(54) [Name of Invention] Digital camera and digital camera

(57) [Abstract]

[Problem to Be Solved] Enable digital cameras to upgrade
the version with each other.

[Means for Solving the Problem] In case of upgrading the
version of a digital camera 10, the digital camera 10 storing
older version data is connected by a USB cable 51 to a digital
camera 100 on which version upgrade data is stored.
Subsequently, when “Data transmission mode” is selected in
the digital camera 100, transmission of the version upgrade
data is prepared. Then, when “Data receiving mode” is
selected in the digital camera 10, the version upgrade data is
transmitted from the digital camera 100. The digital camera
10 receives the version upgrade data, and then rewrites the
older version data with the version upgrade data.

[Selected representative figure] Fig. 5

version upgrade method
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[Scope of patent claims]

[Claim 1]

A digital camera, which is equipped with a storage unit that stores the control program used to control the digital camera
and the control data used in the control program, and an information communication means to send and receive various
data by connecting to an external device, wherein

it is provided with a data transmission mode that transmits part or all of its control program and control data to another
digital camera by means of the aforesaid information communication means, and

a data receiving mode, which receives part or all of the control program and control data sent by another digital camera
and rewrites the control program and control data stored on its own storage unit.

[Claim 2]

A digital camera as described in Claim 1, wherein the aforesaid information communication means will send and receive
various data by wired connection.

[Claim 3]

A digital camera as described in Claim 1, wherein the aforesaid information communication means will send and receive
various data by wireless connection.

[Claim 4]

A version upgrade method of the digital camera, wherein in such a digital camera which is equipped with a storage unit
that stores the control program used to control the digital camera and the control data used in the control program, and
an information communication means to send and receive various data by connecting to an external device,

between at least two digital cameras connected by the aforesaid information communication means, a part or all of the
control program and control data of one digital camera is transmitted to the other digital camera, and the other digital
camera receives said control program and control data and then rewrites its own control program and control data.
[Detailed description of the invention]

[0001]

[Technical field to which the invention belongs]

This invention relates to a digital camera, and more specifically relates to a digital camera that allows version upgrades
of control programs and control data.

[0002]

[Conventional technology]

Digital cameras that record captured images as digital data are becoming popular. A digital camera captures an object
with an imaging means such as a CCD, converts the captured image into digital data, and stores it on a memory card or
other storage medium. The digital camera is controlled and operated by a control program, and the control program and
the control data used in the control program are stored on a storage unit inside the digital camera.

[0003]

However, there are cases where a version upgrade of the control program or control data is required because a bug exists
in the control program or control data, or because a better control program or control data has been developed. For these
reasons, there is a need for devices that allow the control program and control data to be changed even after the product
has been purchased.

[0004]

As a method to upgrade the control program and control data, an electronic device that allows the user to change the
program of the device via a personal computer has been proposed (see Patent Document 1, for example). In addition, a
data processing device that has a rewritable flash memory in the device body, a user area in this flash memory where the
user programs data, and a firmware area that controls writing to, erasing from, and reading from the user area, eliminates
firmware bugs, and supports version upgrades has also been proposed (see, for example, Patent Document 2).

[0005]
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[Patent Document 1]

JPA 2001-282545

[Patent Document 2]

JPA 2000-348012

[0006]

[Problems to be solved by the invention]

However, in the method described in the above-mentioned JPA 2001-282545, version upgrades of control programs and
control data could not be performed between digital cameras, but had to be done using a personal computer, which was
time-consuming.

[0007]

In addition, the device described in JPA 2000-348012 requires a separate device to supply data for the version upgrade
to the device when performing a version upgrade, so it is just as time-consuming as using a personal computer.

[0008]

In order to solve the above problem, this invention aims to provide a digital camera in which a version upgrade of the
control program used to control a digital camera and control data used in this control program can be performed between
digital cameras.

[0009]

[Means for solving the problems]

In order to achieve the aforesaid purpose, the digital camera of this invention is a digital camera equipped with a storage
unit that stores the control program used to control the digital camera and the control data used in the control program,
and an information communication means to send and receive various data by connecting to an external device, wherein
it is provided with a data transmission mode that transmits part or all of its control program and control data to another
digital camera by means of the aforesaid information communication means, and a data receiving mode, which receives
part or all of the control program and control data sent by another digital camera and rewrites the control program and
control data stored on its own storage unit. The aforesaid information communication means may send and receive
various types of data through a wired connection or through a wireless connection.

[0010]

In addition, the version upgrade method for a digital camera of this invention involves a digital camera equipped with a
storage unit that stores the control program used to operate the digital camera and the control data used in the control
program, as well as an information communication means to send and receive various data by connecting to an external
device, and between at least two digital cameras connected by the aforementioned information communication means, a
part or all of the control program and control data of one digital camera is transmitted to the other digital camera, and the
other digital camera receives this and then rewrites its own control program and control data.

[0011]

[Embodiments of the invention]

Fig. 1 and Fig. 2 show the appearance of the front side and rear side, respectively, of a digital camera 10 to which this
invention is applied. The camera body 11 is constructed in a thin, roughly rectangular shape, and a slide-operated, half-
moon-shaped lens barrier 12 is assembled on the front side of the camera body 11. Sliding the lens barrier 12 to the open
position shown in Fig. 1 exposes the photographing lens 13, strobe light emitting unit 64, and strobe light receiving unit
65.

[0012]

On the back of the camera body 11, there is an LCD monitor 15, a control button unit 25 for various operations, and a
cursor control button 30. Three buttons are arranged on the control button unit 25. These buttons are a power button 27
that switches the power switch on and off each time it is pressed, a mode selection button 28 that is operated to select
whether the digital camera is to be operated in photographing mode, playback mode, or setup mode, and a Confirm button
29 that, when pressed, confirms the choice made in the setup mode, etc.
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[0013]

The cursor control button 30 moves the cursor in the setup screen displayed on the LCD monitor 15 and performs various
operations when the setup mode is selected by pressing and operating the mode selection button 28. Then, as shown in
Fig. 2, the cursor control button 30, as indicated by the circular indicator, has four pressing and operating portions on the
top, bottom, left, and right sides that divide the circumference equally, and the cursor can be moved in the vertical and
horizontal directions by pressing and operating each of these portions. Moreover, the number of buttons, their positions,
and assigned functions can be changed according to the functions, etc., of the digital camera, and are not limited to those
described above.

[0014]

Behind the photographing lens 13, a CCD image sensor (CCD) 34 (see Fig. 3) is incorporated to photoelectrically convert
the optical image of the object obtained through the photographing lens 13 and output an imaging signal. The image
capture signal from the CCD 34 is successively converted to image data by A/D conversion and various signal processing,
and the object image can be observed as a live view image on the LCD monitor 15.

[0015]

Since the LCD monitor 15 tends to drain the power supply, an optical finder is also incorporated so that framing can be
done without using the LCD monitor 15. And reference numerals 16 and 17 indicate the finder objective window and
finder eyepiece window, respectively.

When the release button 20 is pressed after framing, the image signal for one screen obtained from the CCD image sensor
34 is converted to image data and stored in the removable memory card 21.

[0016]

The memory card 21 is inserted and removed from the slot 23 provided on the side of the camera body 11. Inside the slot
23 is a memory card connector that is connected to the memory card 21. Through this memory card connector, data is
exchanged between the digital camera 10 and memory card 21. The memory card 21 uses flash memory, which is a
nonvolatile semiconductor memory.

[0017]

A USB terminal 53 is provided on the side of the camera body 11. A USB cable 51 is connected to the USB terminal 53.
As described below, by connecting another digital camera having a similar configuration to this digital camera 10 using
the USB cable 51, one digital camera sends the control program and control data stored in the storage unit 48 to the other
camera, and the other camera receives the said control program and control data and then rewrites its own control program
and control data to enable version upgrade between the digital cameras.

[0018]

Fig. 3 shows the schematic configuration of the digital camera 10. Inside the digital camera 10 is a control unit 40.
Furthermore, the control unit 40 also includes a storage unit 48, an image data processing unit 43, a system controller 31,
and an I/O circuit 49.

[0019]

The storage unit 48 stores the control program that controls each unit of the digital camera 10 and the control data used
by this control program. The storage unit 48 is divided into two areas, a program area 61 and a data area 62, where the
control program is stored in the program area 61 and control data is stored in the data area 62. The system controller 31,
image data processing unit 43, and I/O circuit 49 control various units of the digital camera 10 based on the control
program and control data stored in the storage unit 48.

[0020]

The control program includes a drive program loaded and executed by the system controller 31 to control each drive unit,
such as the CCD drive unit, LCD drive unit, and strobe drive unit. This drive program also allows each drive unit to be
controlled differently from the time of normal photographing so that the camera can photograph well even under special
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circumstances. A drive program under special circumstances includes, for example, a program for nighttime
photographing that allows both the object placed in the foreground (a person) and the object placed in the background (a
night scene) to be photographed cleanly when photographing at night.

[0021]

In addition, control programs include programs for image processing (image processing programs) that are loaded and
executed by the image processing unit 43. Other control programs include programs for managing recorded image data
(image management programs), which are loaded and executed by the I/O circuit 49. In addition to erasing the recorded
image data in the memory card 21, the image management program groups the recorded image data, and then creates and
stores directories for each group.

[0022]

Control data includes font data, background color data, border data, etc., which are displayed on the LCD monitor 15
during the execution of image management programs. In addition, other control data includes photographing condition
data used during the execution of the drive program to determine the aperture, shutter speed, strobe light emitting amount,
etc., and correction data used during the execution of the image processing program to perform gamma correction, white
balance correction, etc.

[0023]

The release button 20, control button unit 25, and cursor control button 30 are connected to the I/O circuit 49. The I/O
circuit 49 sends the input signals from each of these control buttons to the system controller 31. The system controller 31
controls the lens drive unit 36, aperture drive unit 37, CCD drive unit 38, strobe drive unit 42, etc., based on these
operation signals.

[0024]

The lens drive unit 36 drives the photographing lens 13. This drive brings the lens into focus and changes the zoom
magnification. In addition, the aperture drive unit 37 drives the aperture plate 33 to switch the aperture value. The strobe
drive unit 42 measures the object illuminance from the light adjustment sensor in the strobe light receiving unit 65 and
adjusts the light emitting amount of the strobe light emitting unit 64 based on this illuminance information.

[0025]

The CCD drive unit 38 drives the CCD 34. The CCD 34 converts the object light into an electrical signal, which is output
as an imaging signal. The CCD drive unit 38 adjusts the electric charge accumulation time, i.e., the shutter speed of the
electronic shutter. The imaging signal is sent to an A/D converter 41 via an amplifier 39. The A/D converter 41 digitally
converts the imaging signal and then sends the image data to the image data processing unit 43.

[0026]

The image data processing unit 43 controls the LCD drive unit 46 and performs various signal processing such as gamma
correction and white balance correction, etc., on the image data sent from the A/D converter 41. The image data after
various signal processing can be observed as a live view image on the LCD monitor 15 driven by the LCD drive unit 46,
and at the same time, it is transmitted to the I/O circuit 49 via the system controller 31.

[0027]

In addition to each operation button, slot 23, into which a memory card 21 is inserted, and USB terminal 53, into which
a USB cable 51 is inserted, are connected to the 1/O circuit 49. The /O circuit 49 writes image data to the memory card
21 via the slot 23. On the other hand, the I/O circuit 49 also reads image data written to the memory card 21 when the
digital camera 10 is in playback mode, for example.

[0028]

In addition, the I/O circuit 49 has a data transmission mode and a data receiving mode that can be executed when the
setup mode is selected by connecting by the USB cable 51 to another digital camera with a similar configuration. In the
data transmission mode, the I/O circuit 49 reads the control program and control data stored in the storage unit 48 and
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then transmits them to other digital cameras. In the data receiving mode, the I/O circuit 49 receives control programs and
control data sent from the other digital camera and then rewrites the control programs and control data stored in storage
unit 48 with the received control programs and control data.

[0029]

The action of the above configuration is explained below with reference to Fig. 4 and Fig. 5. The digital camera 10 shown
in Fig. 4(a) stores an older version of the control program and control data (older version data). In addition, Fig. 4(b)
shows the screen of LCD monitor 15 that is displayed while the image management program is being executed on the
digital camera 10.

[0030]

On the other hand, the digital camera 100 shown in Fig. 4(c) has the same configuration as the digital camera 10 (see Fig.
3) and stores a new version of the control program and control data (version upgrade data). Fig. 4(d) shows the screen of
the LCD monitor 15 that is displayed while the image management program is being executed on the digital camera 100.
[0031]

As shown in the figure, the image management program for the digital camera 10 does not have “Protect” and “Batch
erase.” In addition, the text font and border are different between the digital camera 10 and digital camera 100. Moreover,
“Protect” is a program that prohibits the erasure of recorded image data and “Batch erase” is a program that erases all
recorded image data at once.

[0032]

Fig. 5 shows the procedures for rewriting the older version data stored in the digital camera 10 with the version upgrade
data stored in the digital camera 100 (version upgrade of the digital camera 10). When the user wants to upgrade the
version of the digital camera 10, the user can connect the digital camera 10 and the digital camera 100 using a USB cable
51 as shown in Fig. 5(a). Then it is fine to follow the flow chart shown in Fig. 5(b).

[0033]

In other words, after turning on the power of the digital camera 100, press and operate the mode selection button 28 to
enter the setup mode. In the setup mode, either “Data transmission mode” or “Data receiving mode” can be selected. If
“Data transmission mode” is selected, the version upgrade data stored in the digital camera 100 is prepared for
transmission to the digital camera 10.

[0034]

Next, after turning on the power of the digital camera 10, press and operate the mode selection button 28 to enter the
setup mode. In the setup mode, either “Data transmission mode” or “Data receiving mode” can be selected, so select
"Data receiving mode." At this time, a message confirming that version upgrade is to be performed is displayed on the
LCD monitor 15.

[0035]

When confirmation is selected, a request to send version upgrade data is sent from the digital camera 10 to the digital
camera 100. In response, the version upgrade data stored in the digital camera 100 is sent to the digital camera 10, and
the digital camera 10 receives the version upgrade data and rewrites the older version data with the version upgrade data.
[0036]

As shown in Fig. 6(a), the version upgrade data of the digital camera 100 is stored in the storage unit 48 of the digital
camera 10, and then the version upgrade is completed. Then, as shown in Fig. 6(b), compared to the image management
program before the version upgrade shown in Fig. 4(b), "Protect" and "Batch erase" on the digital camera 10 can now
also be used. In addition, the text fonts and borders used in the digital camera 100 are also applied in the digital camera
10.
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[0037]

Thus, version upgrade can be performed between two digital cameras with similar configurations. In addition, no device
such as a PC is required to read or write version upgrade data from the digital camera in the process of version upgrading.
This makes it easy to perform version upgrades of digital cameras.

[0038]

In the above embodiment, all of the older version data is rewritten with the version upgrade data, but this invention is not
limited to this embodiment. It is also fine to rewrite a part of the older version data with the version upgrade data. In this
case, after selecting “Data receiving mode” on the digital camera 10, it is OK for the user to select the control program
or type of control data to be received, or after selecting “Data transmission mode” on the digital camera 100, it is OK for
the user to select the control program or type of control data to be transmitted.

[0039]

This makes it possible, for example, to upgrade only the font data of text, allowing the user to select the necessary control
program or control data to upgrade according to the user's preference. This is because some users may prefer to use the
older version data with which they are familiar.

[0040]

In addition, the control program to be stored in the storage unit is not limited to those described in the above-mentioned
embodiment. For example, a continuous photographing program that captures images continuously in a short period of
time, or a fixed-point photographing program that captures images at a set time every day to record the growth of plants,
etc., can be considered. Control data is also not limited to those described above. It is fine to change the control data to
be stored according to the control program.

[0041]

In the above-mentioned embodiment, the method described above is an example of a method in which one digital camera
sends the version upgrade data to another digital camera, which receives the data, but this invention is not limited to this
embodiment. The digital camera on the side storing the older version data may access the digital camera on the side
storing the version upgrade data, read the other camera's version upgrade data, and then perform its own version upgrade.
In addition, the digital camera on the side storing the version upgrade data may access the digital camera on the side
storing the older version data, write its own version upgrade data, and then perform a version upgrade of the other digital
camera.

[0042]

In addition, in the above-mentioned embodiment, the connection method by USB cable was used as an example of an
information communication means, but this invention is not limited to this embodiment. Other connection methods such
as RS-232C and IEEE1394 can also be considered. Moreover, the information communication means is not limited to a
wired connection method, and a wireless connection may also be used. In case of using a wireless connection, as shown
in Fig. 7, a transmitter 55 and receiver 57 are provided; when sending version upgrade data, it may be sent from the
transmitter 55, and when receiving version upgrade data, it may be received by the receiver 57. As a wireless connection
method, wireless LAN, Bluetooth, and other wireless connection methods can be considered.

[0043]

Moreover, in the above-mentioned embodiment, the explanation is based on the example of a version upgrade between
two digital cameras, but this invention is not limited to this embodiment. It is also fine to perform version upgrades
among three or more digital cameras.

[0044]

[Effects of the invention]

As explained in detail above, according to the digital camera and the version upgrading method of the digital camera of
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this invention, there is a storage unit in which a control program used to control the digital camera and control data used
for the control program are stored, an information communication means that connects to an external device to transmit
and receive various types of data, a data transmission mode for sending version upgrade data to other digital cameras,
and a data receiving mode for receiving version upgrade data sent from other digital cameras and upgrading the camera's
own version, so it is possible to perform a version upgrade easily between digital cameras without using other equipment.
[Brief description of the figures]

[Fig. 1] It is an external oblique view of the front side of the digital camera.

[Fig. 2] It is an external oblique view of the back side of the digital camera.

[Fig. 3] It is a diagram of the configuration of the digital camera.

[Fig. 4] It is an explanatory diagram showing the difference between a digital camera with built-in older version data and
a digital camera with built-in version upgrade data.

[Fig. 5] It is an explanatory diagram showing the version upgrade procedures.

[Fig. 6] It is an explanatory diagram showing the digital camera after the version upgrade is completed.

[Fig. 7] It is a diagram showing the configuration of a digital camera for which the version can be upgraded through a
wireless connection.

[Description of the reference numerals]

10, 100 digital camera

13 photographing lens

15 LCD monitor

20 release button

21 memory card

23 slot

25 control button unit

30 cursor control button

31 system controller

40 control unit

43 image data processing unit

48 storage unit

49  1/O circuit

51 USB cable

53 USB terminal

55 transmitter

57 receiver

61 program area

62 data area
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