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(57) Abstract: A camera system includes a camera main body
and a camera head mounted to the camera main body. A main
body CPU of the camera main body determines whether or not an
image signal transmitted from the mounted camera head can be
processed by a signal conversion processing section of the cam-
era main body based on ID information and signal conversion
processing information downloaded from the camera head upon
mounting the camera head. When it is determined that the signal
cannot be processed by the signal conversion processing section
by the main body CPU, the camera main body sets a RAW data
recording mode for recording RAW data on a recording medium
by adding a part of the signal conversion processing information
of the camera head as data without performing signal processing
in the signal conversion processing section.
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CAMERA SYSTEM AND CAMERA MAIN BODY

Technical Field

The present invention relates to a camera system
including: a camera head having an image-taking optical
system and an image pickup device; and a camera main body
for performing communication with the camera head, receiving
an image signal from the camera head and performing signal
processing, and the camera main body configuring the camera

system.

Background Art

A proposal has been made for a camera system in which,
on having a plug-in unit having an image pickup device and
an image-taking optical system integrated therein ﬁounted
on a camera main body, information on the plug-in unit is
transmitted té a camera ﬁain body side so that. photos can
be taken with the image-taking optical system provided to
the plug-in unit (refer to Japanese Patent Laid-Open No.
8-17256). If the camera system in which the image-taking
optical system, that is, an image-taking lens is replaced
just by mounting the plug-in unit on the camera main body
is realized, handling of the camera system becomes so easy
that a person without expert knowledge can easily replace

the image-taking lens.
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There is a similar camera system including a camera head
having an image-taking optical system and an image pickﬁp
device and a camera main body having the camera head
detachably mounted thereon that receives an image signal from
the camera head and performs signal processing (Japanese
Patent Laid-Open No. 2000-175089 for instance).

However, the specification of neither Japanese Patent
Laid-Open No. 8-17256 nor Japanese Patent Laid-Open No.
2000-175089 has a description of a process in the case where
a signal conversion processing section of the camera main
body cannot perform signal processing to the image signal
received from the camera head on the camera main body side
with its capabilities.

In the case where these types of camera systems become
widespread, the camera head and the camera main boay may be
sold separately so that they are bought after checking that
they are compatible models. However, there are tﬂe cases
where alaser'notices.that they are incompatible for the first
time on image-taking, that is, on mounting the camera head
on the camera main body. Recently, there are also the camera
heads including the image pickup device including a special
CFA (Color Filter Array) having a four-color arrangement of
emerald green in addition to R, G and B. It is predictable
enough that, if such a camera head is mounted on the camera
main body, there will be a situation where the signal
processing cannot be performed with capabilities of the
signal conversion processing section of the camera main body.

It is extremely inconvenient if image-taking cannot be
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performed in such a case. Even if the image-taking itself
is possible, a signal conversion process cannot be perforﬁed
in the camera main body. Therefore, conversion to the image
signal for display cannot be performed so that a subject
normally displayed on a display screen is no longer displayed.
If a direct-view finder is placed on the camera main body
side of such a camera system, it may be possible to perform
the image-taking by looking into the finder. It is
inconvenient on performing the image-taking, however, if the
subject is not displayed on the display screen.

In view of the circumstances, an object of the present
invention is to provide the camera system and camera main
body capable of performing the image-taking even with the
camera main body including the signal conversion processing
section having no capabilities for performing the signal
processing to the image signal transmitted from the mounted
camera head.

Anothér object_of the present invention is to provide
the camera system.and.camera.main body capable of, even when
having the camera head incapable of performing the signél
conversion process mounted on the camera main body, having
the subject displayed on the display screen and using the
display screen instead of the finder on performing the

image-taking.

Disclosure of the Invention
A first camera system of the camera systems of the

present invention for attaining the objects is the one
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including a camera head having an image-taking optical system
and an image pickup device and a camera main body having the
cameraheaddetachablynwuntedthereonthatreceivesanjﬂége
signal from the camera head and performs signal processing,
wherein:

the camera main body includes:

a type recognizing section that recognizes a type of the
camera head mounted on the camera main body; |

a capability determining section that determines

whether or not the camera main body is the one capable of

performing a signal conversion process to convert the image

signal received from the camera head of the type recognized
by the type recognizing section to the image signal
consisting of a luminance signal and a chromaticity signal;

a signal conversion processing section that performs the
signal conversion process to the image signal received from
the camera head of the type determined to be capablé of the
signal conversion process by the capability determining
section; and

an image recording section that has a recording medium
recording the image signal detachabiy mounted thereon and
records the image signal having undergone the signal
conversion process in the signal conversion processing
section and the image signal having omitted the signal
conversion process in the signal conversion processing
section on the mounted recording medium depending on whether

or not determined to be capable of performing the signal
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conversion process by the capability determining section
respectively.

According to the first camera system of the present
invention, if determined to bé incapable of performing the
signal conversion process by the capability determining
section, the image recording section records the image signal
having omitted the signal conversion process in the signal
conversion processing section on the recording medium.

In that case, the image-taking is performed whatever
camera head is mounted on the camera main body, and the image
signal having undergone the signal conversion process or the
image signal having omitted the signal conversion process
is recorded on the recording medium. Thus, if only the image
signal is recorded, it is possible to reproduce and display
an image based on the image signal even in the case of the
image signal having omitted the signal conversion process.
In the case where the recording medium is loaded on another
camera main body of which signal conversion processing
section is capable of performing the signal.processing to
the image signal recorded on the recording medium, it is
possible to perform the signal processing with the signal
conversion processing section of that camera main body so
as to rerecord the signal-processed image signal on the
recording medium anew.

Here, it is desirable, irrespective of a determination
resultofthecapabilitydeterminingsection,thatthesignal
conversion processing section further performs a signal

restoration process that restores a signal of a defective
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pixel of the image pickup device to the image signal received
from the mounted camera head.

If a position of the defective pixel is indicated 'in
signal conversion process information, the signal of the
defective pixel is restored by a surrounding pixel of the
defective pixel. Thus, even if an image based on the image
signal is reproduced and displayed as-is without performing
the signal processing for instance, a display image does not
become hard to see.

The camera main body should desirably have a display
section for performing a display indicating that the image
signal having omitted the signal conversion process in the
signal conversion processing section is recorded in the case
of recording the image signal having omitted the signal
conversion process.

In that case, a photographer is visually notified by the
display section that the image signal haﬁing omitted the
signalconversimlprpceséisIecordedbntherecordingn@dium.
Consequently, it is grasped by the photographer that the
image signal obtained by the image-taking is recorded in an
unprocessed state without undergoing'the signal conversion
process.

Such a camera system may handle either the image signal
representing a moving picture or the image signal that
represents a still image.

A first camera main body of the camera main bodies of
the present invention is the one to which a camera head having

an image-taking optical system and an image pickup device
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is detachably mountable thereon and which receives an image
signal from the camera head and performs signal processing,
including:

a type recognizing section that recognizes a type of the
camera head mounted on the camera main body;

a capability determining section that determines
whether or not the camera main body is the one capable of
performing a signal conversion process to convert the image
signal received fram the camera head of the type recognized
by the type recognizing section to the image signal
consisting of a luminance signal and a chromaticity signal;

a signal conversion processing section that performs the
signal processing to the image signal received from the
cémera head determined to be capable of the signal conversion
process by the capability determining section; and

an image recording section that has a recording medium
recording the image signal detachably mounted thefeon and
records the image signal having undergone the signal
conversion process in the signal conversion processing
section and the image signal having omitted the signal
conversion process in the signal conversion processing
section on the mounted recording medium depending on whether
or not determined to be capable of performing the signal
conversion process by the capability determining section
respectively.

Thus, the camera main body capable of performing the

image-taking whatever camera head is mounted is realized.
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A second camera system of the camera systems of the
present invention for attaining the objects is the one
including a camera head having an image-taking optical system
and an image pickup device and a camera main body having the
camera head detachably mounted thereon that receives an image
signal from the camera head and performs a signal conversion
process, wherein:

the camera main body includes:

a type recognizing section that recognizes a type of the
camera head mounted on the camera main body;

a capability determining section that determines
whether or not the camera main body is the one capable of
performing a signal conversion process to convert the image
signal received from the camera head of the type recognized
by the type recognizing section to the image signal
consisting of a luminance signal and a chromaticity signal;

a signal processing section that performs thé signal
conversion process to the inzage signal received from the
camera head of the type determined to be capable of the signal
conversion process by the capability determining section;
and

an imége display section that has a display screen having
an image displayed thereon and displays images based on the
image signal having undergone the signal conversion process
in the signal processing section and the image signal having
omitted the signal conversion process in the signal
processing section on the display screen depending on whether

or not determined to be capable of performing the signal
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conversion process by the capability determining section
respectively.

According to the second camera systeonf the present
invention, when determined to be incapable of performing the
signal conversion process by the capability determining
section, the image display section displays the image based
on the image signal having omitted the signal conversion
process in the signal processing séction on the display
screen.

Thus, it realizes the camera system capable of, even when
having the camera head incapable of performing the signal
conversion process on the camera main body mounted on the
camera main body, having the subject captured by the
image-taking optical system of the camera head displayed on
the display screen and using the display screen. instead of
the finder. |

When image-taking operation is performed by using the

-displayscreeninstgadofthefinder,theimagesignalhaving

omitted the signal conversion process should be recorded
as—-is on a memory card.

The second camera system of theApresent invention may
also be the one in which:

the image pickup device includes a filter for color
separation; and

the capability determining section determines that the
signal conversion process is impossible in the case where
the filter for color separation provided to the image pickup

device of the camera head mounted on the camera main body
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has a filter arrangement incapable of the signal conversion
pfocess in the signal processing section.

It may also be the one in which:

the image pickup device includes a filter for color
separation; and

the capability determining section determines that the
signal conversion process is impossible in the case where
the filter for color separation provided to the image pickup
device of the camera head mounted on the camera main body
has a color incapable of performing the signal conversion
process in the signal précessing section.

It is desirable that:

in the case where the capability determining section
determines that the méunted camera head is a type of camera
head incapable of performing the signal conversion process
in the signal processing section, and the number of vertical
and horizontal pixels of the image pickup device of thel camera
head does not match with the number of vertical and horizontal
pixels of the display screen,

the signal processing section does not perform the
signal conversion process but performs a pixel number
adjustment process that adjusts the number of pixel% by
mixing mutually adjacent pixels; and

the image display section displays the image based on
the image signal after the pixel number adjustment process
on the display screen.

Thus, even in the case where the number of vertical and

horizontal pixels of the image pickup device of the camera
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head does not match with the number of vertical and horizontal
pixels of the display screen, the image display section
displays the image based on the image signal after the pixel
number adjustment process on the display screen.

It is desirable that:

in the case where the capability determining section
determines that the mounted camera head is a type incapable
of performing the signal conversion process in the signal
prdcessing sectién, and an aspect ratio of an imaging area
of the image pickup device is different from the aspect ratio
of the display screen,

the signal processing section performs a pixel number
matching process that matches the number of vertical pixéls
on the image signal obtained by the image pickup device with
the number of vertical pixels on the display screen or matches
the number of horizontal pixels on the image signal with the
number of horizontal pixels on the display screen; and

the image display section displays an image based on the
image signal after the pixel number matching process on the
display screen.

Thus, even in the case where the aspect ratio of the
imaging area of the image pickup device is different from
the aspect ratio of the display screen, the image display
section displays the image based on the image signal after
undergoing the pixel number adjustment process in the signal
processing section on the display screen.

It is desirable that:
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the signal processing section further performs a masking
process in which, in the case where an area showing no imaée
appears on the display screen on performing the pixel number
matching process, the area is filled with a predetermined
color; and

the image display section displays an image based on the
imagesignalafterthenaékingprocess<n1thedisplayscreen.

Thus, even in the case where there are differences in
the number of pixels of the image pickup device and the number
of pixels of the display screen, the aspect ratio of the image
pickup device and the aspect ratio of the display screen and
so on, the .image based on the image signal having undergone
the pixel number matching process including the masking
process by the signal processing section is exhaustively and
accurately displayed on the display screen.

It is desirable that:

in the case where it is determined that the mounted
camera head is a type of camera head incapable of performing
the signal conversion process in the signal processing
section, and théA number of gradations per pixel of the image
signal handled by the image display section is smaller than
the number of gradations per pixel of the image signal
obtained by the image pickup device,

the signal processing section does not perform the
signal conversion process but performs a gradation number
conversion process that converts the image signal obtained
by the image pickup device to the number of gradations

displayable by the image display section; and
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the image display section displays the image based on
the image signal after the gradation number conversion
process.

Thus, even in the case where there are differences in
the number of gradations per pixel of the image signal
obtained by the image pickup device and the number of
gradations per pixel of the image signal handled by the image
display section in addition to the number of pixels of the
image pickup device and the number of pixels of the display
screen and the aspect ratio of the image pickup device and
the aspect ratio of the display screen, the image display
section displays the image based on the image signal having
undergone the gradation number conversioﬁ process by the
signal processing section on the display screen.

As above, the differences in specifications between the
image pickup device and the display screen are eliminated
bytheprocessofthesignalpiocessingsection,andtheimage
based on the image signal is displayed without fail by the
image display section.

It is desirable that:

in the case where it is determined that the mounted
camera head is a type of camera head incapable of performing
the signal conversion process in the signal processing
section,

the signal processing section performs a y correction
process according to the image signal obtained by the image

pickup device; and
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the image display section displays the image based on
the image signal after the y correction process is performed.

Thus, the y correction process according to the image
signal obtained by the image pickup device is performed by
the signai processing section, and the image based on the
image signal having undergone the 7y correction process is
displayed on the display screen by the image display section.

Furthermore, it is desirable that the image display
section displays images based on the image signal having
undergone the signal conversion process in the signal
processing section and the image signal having omitted the
signal conversion process in the signal processing section
on the display screen depending on whether or not determined
to be capable of performing the signal conversion process
by the capability determining section respectively, and
displays a warning that the mounted camera head is
incompatible when displaying the image based on thé image
signal having omittgd the signal conversion process.

Thus, the warning that the mounted camera heéd is
incompatible is displayed, and the user is notified that the
camera head is incapable of performing the signal conversion
process in the signal processing section. Upon receiving
this notice, the user may either replace the incompatible
camera head by a compatible camera head or use the
incompatible camera head as-is and perform the image-taking
knowing that it is incompatible.

Furthermore, a second camera main body of the camera

bodies of the present invention is the one to which a camera
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head having an image-taking optical system and an image
pickup device is detachably mountable thereon and which
receives an image signal from the camera head and performs
signal processing, including:

a type recognizing section that recognizes a type of the
camera head mounted on the camera main body;

a capability determining section that determines
whether or not the camera main body is the one capable of
performing a signal convérsion.process to convert the image
signal received from the camera head of the type recognized
by the type recognizing section to an image signal consisting
of a luminance signal and a chromaticity signal;

a signal processing section that performs the signal
conversion process to the image signal received from the
camera head of the type determined to be capable of the signal
conversion process by the capability determining section;
and |

- an image display section that has a display screen having
an image displayed thereon and displays images based on the
image signal having undergone the signal conversion process
in the signal processing section and the image signal having
omitted the signal conversion process in the signal
processing section on the display screen depending on whether
or not determined to be capable of performing the signal
conversion process by the‘capability determining section
respectively.

As described above, according to the first camera system

and camera main body of the camera systems and camera bodies
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of the present invention, it is possible to realize the camera
system and camera main body capable of performing the
image-taking even with the camera main body having the signal
conversion processing section incapable of performing the
signal processing to the image signal transmitted from the
mounted camera head.

According to the second camera system and camera main
body of the camera systems and camera bodies of the éresent
invention, it is possible to realize the camera system and
cameragmaijlbody'capable of, even when having the camera head
incapable of performing the signal conversion process
mounted on the camera main body, having the subject displayed
on the display screen and using the display screen instead

of the finder.

Brief Description of the Drawings

Fig. 1 is a view showing a camera system acco?ding to
one embodiment of ‘the present invention.

Fig. 2 is a block diagram showing the configuration of
an electrical system when a camera head la is mounted on a
camera main body 1b.

Fig. 3 is a view showing the ID information and the signal
conversion processing information.

Fig. 4 is a view for explaining the meaning of the signal
conversion processing information of Fig. 3.

Fig. 5is a flowchart showing a digital signal conversion

processing section.
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Fig. 6 is a flowchart showing a procedure of an
initialization process performed by the main body CPU whén
the camera head is mounted.

Fig. 7 is a flowchart showing the flow of an image signal
when the camera head la is mounted on the camera main body
1lb and the image-taking is made.

Fig. 8 is a flowchart showing a modification of Fig. 7.

Fig. 9 is a flowchart showing a procedure when the main
CPU performs both the processes of part (a) of Fig. 7 and
part (b) of Fig. 7.

Fig. 10 is a flowchart showing a modification of Fig.

Fig. 11 is a flowchart showing a modification of Fig.
10.

Fig. 12 is a flowchart showing a signal conversion
process of a digital signal processing section 103b.

Fig. 13 is a flowchart showing a procedure of
initialization process performed by a main body CPU 100b when
the camera head la is mounted on the camera main body.

Fig. 14 is a flowchart showing the flow of an image signal
when the camera head la is mounted on the camera main body
1b, the power is turned on, and a through image is displayed
on a display screen.

Fig. 15 is a flowchart showing a modification of Fig.
14.

Fig. 16 is a flowchart showing a modification of Fig.

15.
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Fig. 17 is an illustration of a scaling processing
function that the signal processing section has.

Fig. 18 is a flowchart showing a process for adjusting
the gradation for display.

Fig. 19 is a graphical representation for explaining the
characteristic of display gradation, namely, the state of
y correction, on the display screen for RAW data acquired by
the image pickup device.

Fig. 20 is a flowchart showing a procedure where the main
body CPU iOOb performs the initialization process of Fig.
6, to which a through image processing possibility
determination step is added.

Fig. 21 is block diagram showing the configuration of
Fig. 2 to which a lens unit convertible determination section
and a recording mode setting section are added.

Fig. 22 is a flowchart showing a procedure of the through
image display process performed by the main body CPU having

the configuration of Fig. 21.

Best Mode far Carrying Out the Invention

Hereunder, embodiments of the présent invention will be
described.

Fig. 1 is a diagram showing a camera system as a first
embodiment of the present invention.

As shown in Fig. 1, a camera system 1 of this embodiment
includes a camera head la and a camera main body 1lb. Fig.
1 shows the camera head la having an. image-taking optical

system and an image pickup device and the camera main body
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1b having the camera head la detachably mounted thereon that
recelves an image signal from the camera head la and]perforﬁs
signal processing.

The appearance of the camera head la is the same as a
conventional interchangeable lens.

The camera main body 1b has a head mount 10b having a
large number of mount contact points at the center thereof.
The same mount section is also configured on the camera head
la side. If the camera head la is mounted on the camera main
body 1b along the dashed line in Fig. 1 to match positions
of their mount contact points respectively, the large number
of mount contact points are mutually connected respectively
so as to electrically connect the camera head la to the camera
main body 1b.

Each of the large number of mount contact points is
assigned to power supply use so that communication is
performed from the camera main body 1lb side to the camera
head la side, communipation is performed from the camera head
la side to the camera main body 1b side, and electric power
is supplied from the camera main body 1b side to the camera
head la side.

An AWB sensor 11b is placed above the head mount 10b which
detects a light source type on image-taking. The light
source type is either sunlight or fluorescent light for
instance, which is detected by the AWB sensor so that a proper
color temperature is set in a digital signal conversion
processing section described later to perform optimal white

balance adjustment. A flashlight emitting window 12b is
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placed next to the AWB sensor 11lb, and a flashlight emitting
device for emitting flashlight through the flashlight
emitting window 12b is placed inside the camera main body
1b. Furthermore, the cameramain body 1lb has a release button
13b and a mode dial 14b placed on a top surface of its body.
An image-taking mode and a reproduction mode are selected
by the mode dial 14b. A still image taking mode and a moving
image taking mode are further selected from the image-taking
mode. Fig. 1 shows one of multiple camera heads as an example
and one of multiple camera main bodies as an example
respectively. There are controllers including a menu button
and an LCD pahel and so on placed on its backside.

Here, internal configurations of the camera head la and
camera main body 1b will be described by referring to Fig.
2.

Fig. 2 is a block diagram showing the configuration of
an electric system when the camera head la is mounted on the
camera main body 1b.

The configuration of the camera head la is shown in the
upper part of Fig. 2, and the configu‘ration of the camera
main body 1b is shown on the lower part théreof.

First, the configuration of the camera head la side will
be described.

The camera head la configuring the camera system 1 of
this embodiment is mounted on the camera main body 1lb and
operates by having the electric power supplied from a battery
Bt on the camera main body 1b side. As a power control section

100a and a DC/DC converter 10la on the camera head la side
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are controlled by a power control section 140b on the camera
main body 1b side, the configurations of the power control
sectibn 100a and DC/DC converter 10la on the camera head 1a
side will be described togetheér with the description of the
power control section 140b and a DC/DC converter 141b on the
camera main body 1lb side.

As shown in Fig. 2, the camera head la configuring the
camera system 1 includes an image-taking optical system lla
and an image pickup device (hereafter, referred to as a CCD
because a CCD solid-state image sensor is used here) 12a.
The image-taking optical systemlla has an image-taking lens,
an aperture and so on placed therein. An image of a subject
is formed on the CCD 12a by the image-taking lens in the
image-taking optical system lla so as to generate image data
in the CCD 12a. The image data generated in the CCD 12a is
outputted to an analog signal processing section 13a. After
performing a noise J;eduction process and so on in thé analog
signal processing septiori 13a, the image signal of an analog
signal is converted to the image signal of a digital signal
in an A/D section l4a in a subsequent stage to supply it to
a high speed serial driver 150a. The image signal converted
to the digital signal is transmitted to the camera main body
1b side by a high speed serial bus driven by the high speed
serial driver 150a. As a matter of course, a high speed
serial driver 150b driving the high speed sérial bus is also
placed on the camera main body 1b side so that the high speed
serial bus is driven by both the drivers. Of the image

signals supplied to the camera main body 1b through the high
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speed serial bus, there are three kinds of image signals which
are the image signal for a through image (hereafter, referred
to as a through image signal) for displaying the subject
captured by the image-taking lens in the image—taking optical
system on an LCD panel (not shown) in a state of having one
image-taking mode selected by the mode dial 14b, the image
signal representing a still image (hereafter, referred to
as a still image signal) obtained by operating the release
button 13b in a state of having the still image taking mode
selected out of the image-taking modes, and the image signal
representing a moving picture (hereafter, referred to as a
moving picture signal) obtained by operating the release
button 13b in a state of having the moving picture mode
selected out of the image-taking modes. One of these image
signals is transmitted to the camera main body side through
the high speed serial bus according to a request from the
camera main body 1lb side. |

The image signal converted to the digital signal in the
'A/D section 1l4a is also supplied to a counting circuit 1l6a
proviﬁded in the subsequent stage to the A/D section 14a. The
counting circuit 16a performs an AF function (hereafter,
referred to as AF) and an AE function (hereafter, referred
to as AE), where the counting circuit l6a measures a subject
luminance for performing the AE function and measures a
subject distance for performing the an AF function. The
subject distance and subject luminance measured by the
counting c;,ircuit 16a are supplied to a stop/focus/zoom

control section 17a via a data bus 192a. The stop/focus/zoom
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control section 17a adjusts a diameter of the aperture in
the image-taking optical system and adjusts a position of
a focus lens therein. Thus, each time the lens in the ’
image-taking optical system of the camera head la is directed
to a different subjéct, the AF and AE operate to adjust the
focus and luminance promptly so that the image data
representing a focused subject is generated in the CCD 12a
and outputted from the CCD 12a.

The CCD 12a, analog signal processing section 13a, A/D
section 1l4a and counting circuit 16a operate in
synchronization with a timing signal from a timing generator
(hereafter, referred to as TG) 18a. The operation of the TG
18ais coﬂtrolled by a head CPU 19a. The head CPU 19a controls
the TG 18a and the stop/focus/zoom control section 17a
according to a procedure of a program stored in a systemmemory
190a. The éystem memory 190a has the program indicating the
procedure of the AE and AF, procedure of communication over
the serial bus and so on stored therein. The program has a
through image processing programand a still image processing
program started on having the image-taking mode selected and
having the still image taking mode further selected by the
mode dial and a moving picture processing program started
on having the moving image taking mode selected stored
therein. In compliance with these procedures, the head CPU
19a controls all of the operation of the counting circuit
16a, operation of the TG 18a, read and write operation of

a non-volatile memory 191a, operation of a three-wire serial
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driver 15la and operation of the high speed serial driver
150a.

The non-volatile memory 19la has stored therein in" a
non-volatile manner ID information for identifying the
camera head and signal conversion information necessary for
the signal processing in the camera main body 1lb of the image
signal passed from the camera head la to the camera main body
1b. If a command representing a request for transmission of
such information is transmitted from the camera main body
1b via a three-wire serial bus, only the ID information in
the non-volatile memory 191a or both the ID information and
signal conversion processing information are transmitted to
the camera main body 1b via a three-wire serial bus. There
is also a three-wire serial driver 151b for driving the
three-wire serial bus provided on the camera main body 1b
side so that the commands are exchanged from the camera main
body 1b to the camera head la and from the camera head la
to the camera main bpdy 1b by the serial bus driven by both
the drivers. For instance, if the command requesting the
transmission of the ID information is transmitted from the
camera main body 1b to the camera head la, the ID information
and signal conversion processing»information are transmitted
from the camera head la to the camera main body lb according
to the command by the three-wire serial bus. If the command
corresponding to a request for transmission of the image
signal is transmitted from the camera main body 1b by

communication, the image signal converted to the digital
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signal is transmitted to the camera main body 1b by a high
speedserialbushigher—speedthanthethree—wireserialbus.

Here, apart from Fig. 2, a description will be given by
referring to Figs. 3 and 4 as to the contents of the ID
information and signal conversion processing information
stored in the non-volatile memory 19la.

Fig. 3 is a diagram showing the ID information and signal
conversion prbcessing information. Fig. 4 is a diagram
showing an imaging area of the CCD 12a and describing the
meaning of the signal conversion processing information of
Fig. 3.

Fig. 3 has the ID information shown on top and the signal
conversion processing information shown below it. The ID
information shown in Fig. 3 is an ID number for identifying
the camera head for instance, where the ID number is
downloaded to the camera main body side on mounting the camera
head so that a main body CPU 100b (refer to Fig. 2) on the
camera main body side recognizes what type of camera head
is mounted on the camera main body. The signal conversion
processing informaﬁion shown in Fig. 3 is held by the camera
head la. According to this embodimenf, however, fhé camera
main body 1b also has the signal conversion processing

information shown in Fig. 3. And if there is the signal

‘conversion processing information corresponding to the ID

information when the ID information is downloaded from the

camera head la, the signal conversion processing information

~is set in a digital signal processing section 103b. To be

more specific, if the ID information is on the camera main
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body side, it is not necessary to bother to download the signal
conversion processing information from the camera head la.

Tt is inefficient, however, to store all the ID
information and signal conversion processing information
considering an amount of memory on the camera main body side.
Therefore, it is possible to download the signal conversion
processing information shown in Fig. '3 from the camera head.

As for the signal conversion processing information,
those indicated in descending order are a CFA arrangement
of the CCD 12a, the number of pixels of the CCD 1l2a (three
kinds of the case of a still imége, the case of a through
image and the case of a moving picture), a coordinate and
the number of pixels indicating an effective pickup position,
a coordinate indicating the position of optical black
(hereafter, referred toas OB) as a criterion of ablack level,
order of components, bit depth of A/D and a CCD scratch
position.

Of the signal c_onversion processing information shown
in Fig. 3, the number of pixels is indicated as a combination
of the number of vertical pixels W and the number of horizontal
pixels H (W, H). As shown in Fig. 4, this (W, H) indicates
the number of horizontal pixels and the number of vertical
pixels. Reference character Wl denotes the maximum number
of pixels in a width direction of the imaging area, and H1
denotes the maximum number of pixels in a height direction
of the imaging area. To be more specific, in the case of (W1,
H1l), it is indicated as a piece of the signal conversion

processing information that a still image signal is generated
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by using all the pixels of the CCD 12a. It is indicated as
a piece of the signal conversion processing information that
the through image signal is generated with the number of
pixels (W2, H2) smaller than the number of pixels of the still
image signal (W1, H1) and the moving picture signal is also
generated with the number of pixels (W3, H3) smaller than
the number of pixels of the still image signal (W1, H1). The
coordinates of the effective pickup positions of the through
image signal and moving picture signal are indicated as (X,
Y), and the number of pixels in that effective pickup area
(area shown in dotted line Fig: 4) is indicated by a
combination of (W4, H4).

Furthermore, the CCD 12a has, on its imaging area, the
area called the optical black (hereafter, referred to as OB)
for notifying the digital signal processing section 103b on
the camera main body 1b side of a black level on picking up
an image with.the CCD 12b. Starting coordinates (XbB) and
length (WOB) of this.OB area are also each indicated as one
piece of the signal conversion processing information.

It is also indicated as a piece of the sigﬁal conversion
processing information as to one pixel is configured by how
many bits of data at A/D Bit depth. The number of bits per
pixel can be between 8 and 14 bits, which is indicated as
a piece of the signal conversion processing information.
Furthermore, the CCD scratch position indicates a coordinate
position (X, Y) of a defective pixel as a piece of the signal
conversion processing information. Fig. 4 shows that there

are the defective pixels at three locations of (Xtl, Ytl),
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(Xt2, Yt2) and (Xtn, Ytn). In the case where there is the
defective pixel, it is restored by performing an
interpolation process using multiple pixels adjacent to the
defective pixel.

If such signal conversion processing information is set
in the digital signal processing section 103b on the cameré
main body 1b side, a process suited to the CCD in the camera
head is performed to the image signal transmitted by way of
the high speed serial bus.

The configuration of the camera head la is as described
above.

ReturningtoEig.2,theconfigurationofthecameramain
body 1b will be described below.

The operation of the camera main body 1b is generally
controlled by the main body CPU 100b. This camera main body
1b is provided with a system memory 101lb that stores the
program and a non-volatile memory 102b that rewritably stores

the ID information and the signal conversion processing

information that are sent from the camera head la not to be

volatile. The systemmemory 101b stores a programdescribing
the procedures of main process for this camera system,
including a procedure that handles a through image signai
in conjunction with the head CPU 19a on the camera head la,
a procedure that handles a still image signal, and a procedure
that handles a moving image signal.

The communication of commands through the three-wire
serial bus and the reception of image signal through the high

speed serial bus are controlled by the main body CPU 100b
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in accordance with the program stored in the system memory
101b. The drive of the three-wire serial bus is made by the
three-wire serial driver 151b, and the drive of the high speed
serial bus is made by the high speed serial driver 150b, in
which the operation of each driver is controlled by the main
body CPU 100b.

As previously described, the serial bus is driven by the
three-wire serial driver 15la on the camera head and the
three-wire serial driver 151b on the camera main body to
communicate the commands. If a command representing a
request for sending the ID information or signal conversion
processing information from the camera main body 1lb is sent
via the three-wire serial bus to the camera head la, the ID
information and signal conversion processing information
stored in the non-volatile memory 19la of the camera head
la are read by the head CPU 19a, in which the ID information
and signal conversion processing information are sﬁpplied
to the three-wire serial driver 15la, and sent through the
three-wire serial bus to the camera main body 1lb. In this
way, if the ID information and signal conversion processing
information are sent to the camera main body 1b, the
three-wire serial driver 151b receives the ID information
and signal conversion processing information under the
control of the main body CPU 100b; in which the ID information
and signal conversion processing information are stored in
the non-volatile memory 102b. This non-volatile memory 102Zb
has a capacity of storing pairs of ID information and signal

conversion processing information by plural camera heads.
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When the camera head having the ID information other than
the ID information stored in the past in the non-volatile
memory of the camera main body 1b is mounted, the ID
information and signal conversion processing information are
downloaded and stored.

The request for sending the ID information and signal

~ conversion processing information using this three-wire

serial bus is performed upon either an event of mounting the
camera head la or an event of power on by the power SW 14b.
If any one event occurs, electric power is supplied via the
power control section 140b always supplied with electric
power from the battery Bt and the DC/DC converter to each
of the sections including the main body CPU 100b. At this
time, electric power is also supplied via a mount contact
point to the DC/DC converter on the camera head and to each
section of the camera head. Then, the main body CPU 100Db
controls the three-wire serial driver 151b to request the
camera head la to send the ID information through the serial
bus driven by the three-wire serial driver 151b. If the
received ID information is unmatched with the ID information
stored in the non-volatile memory 102b, the camera head la
is requested to send the signal conversion processing
information, and the received ID informatién and signal
conversion précessing information are stored in the non-
volatile memory 102b.

In this way, when the camera head la is mounted, or the
power switch 14b is turned on, the ID information, and the

signal conversion processing information corresponding to
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the ID information, if any, are stored in the non-volatile
memory 102b under the control of the main body CPU. Further,
if the signal conversion processing information is set in
the signal conversion processing section 103b, this camera
system 1 is on standby for image-taking.

Howe;\rer, if CFA or the like in the signal conversion
processing information sent from the mounted camera head is
an image pickup device having a filter of emerald green
coloration, for example, a situation may occur where the
signal processing is not enabled in the signal conversion
processing section. It is inconvenient that the image-
taking is not enabled if this situation occurs. Therefore,
the main body CPU 100b determines whether or not the signal
processing can be performed by the digital signal conversion
processing section 103b. As a result of determination by the
main body CPU 100b, if it is determined that the signal
processing according to the signal conversion processing
information of the camera head la caﬁ be performed by the
digital signal conversion processing section 103b, the
signal conversion processing section 103b does not perform
the signal processing, or any other signal processing than
repairing the defective pixel, and may store the so-called
RAW data in the memory card that is the recording media.

In this way, the main body CPU 100b recognizes the type
of the camera head la, based on the ID number downloaded from
the camera head la mounted on the camera main body 1b.
Further, the main body CPU 100b determines whether or not

the camera main body has the capability for making the signal
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conversion process that converts the image signal received
from the camera head into the image signal composed of a
brightness signal and a color difference signal based on the
signal conversion processing information corresponding to
the ID number. That is, this main body CPU corresponds to
both the type recognizing section and the capability
determination section as used in this invention.

In this way, after the ID Information and signal
conversion processing information are downloaded, when the
image-taking is made, a command representing a request for
sending the through image signal is sent from the camera main’
body 1b through the three-wire serial bus to the camera head
la. The head CPU 19a on the camera head la receives the
request for sending the through image and then sends the
throughimagesignalthroughthehighspeedserialbusdriven
by the high Speed serial driver 150a to the camera main body
1b. The through image signal sent through the high speed
serial bus to the camera main body 1b is supplied to the
digitalsignalconversionpmocessingsection103b,processed
in a predetermined way by this digital signal conversion
processing section 103b, and then stored in the frame memory
104b. A YC signal stored in the frame memory 104b is supplied
to the LCD control section 105b, whereby the through image
is displayed on the panel of the LCD 1050b by the LCD control
section 105b.

When the operator presses the release button 13b while
seeing this through image, an interrupt signal is supplied

to both the main body CPU 100b and the head CPU 19a, so that



10

15

20

25

WO 2006/046743 PCT/JP2005/020047

33

the processing of the through image is interrupted and a still
image processing program stored within the system memory “is
started upon an external interruption. As shown in Fig. 2,
when the release button 13b is presséd, a release signal is
inputted directly into an external interruption input pin
of the main body CPU 100b and the head CPU 19a. The head CPU
19a on the camera head la enables the CCD 12a to start exposure
by supplying an exposure start signal from the TG 18a to the
CCD 12a at the interruption timing when the release button
13a is pressed. Thereafter, an exposure termination signal
is supplied from the TG 18a to the CCD 12a, which then outputs
a still image signal comprising all the pixel data to the
analog signal processing section13a. Thestill image signal
outputted to the analog signal conversion processing section
13a is supplied from the analog signal conversion processing
section to the A/D section l4a and through the high speedL
serial bus 150a to the digital signal conversion processing
section 103b. Further, a JPEG file in wﬁich the still image
signal is JPEG compressed in the signal conversion processing
section 103b is stored via the card I/F 106b in the memory
card 108b loaded into the memory card slot 107b under the
control of the main body CPU. When the mode dial 14b is in
a dynamic image mode, an interruption occurs by ménipulating
the rélease button 13b, so that a dynamic image processing
program is started. Then, a moving image signal is supplied
through the high speed serial bus to the digital signal

conversion processing section 103b at every predetermined

time, compressed in motion JPEG or MPEG compression, and
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stored in the memory card 108b. The main body CPU and the

. card I/F correspond to the image recording section as used

in this invention.

The timer 110b for timer processing and the calendar
clock section 111b, which are not directly relafed to this
invention, are provided. For example, if the LCD control
section 105b is supplied with the calendar data from the
calendar clock section, the clock and calendar are displayed
together with the subject on the panel of the LCD 1050b.
Moreover, the camera main body 1b has a USB connector 130b.
If a personal computer is connected via the USB connector
130b, the USB is driven by the USB driver 131b to transfer
an image signal to the personal computer. Also, a flash
emittingdevicecomposajoftheflaéhsection121bthatemits
a flashlight through the flash emitting window 12b shown in
Fig. 1 and the fiash control section 120b and the switch/LED
132b on the rear face of the camera main body are oberated
via the I/0 133b under the control of the main body CPU 100b.

Herein, the configuration around the power control
section 140b for the camera main body 1lb that supplies
electricpowertothepowercontrolsectionlOOaandtheDC/DC
converter 10la on the camera head la will be described below.

In this camera system 1, when the request for sending
the ID information and signal conversion processing
information is made to the camera head la by communicating
thecommandsthroughthethree—wireserialbus,thenminbody
CPU 100b that is the type recognizing section of the camera

head requests the camera head to send the ID information upon
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either an event of mounting the camera head la or an evenf
of power on by the power SW 14b, in which if the received
ID information is unmatched with the ID information stored
in the main body memory, the camera head is requested to send
the signal conversion processing information, and the
received ID information and signal conversion processing
information are stored in the main body memory, as previously
described.

To perform the above process, it is required that the
main body CPU 100b detects the reason of power on. The latch

section 160b is provided to notify the reason of power on

'tothenminbodyCPUlOOb,andthecontentofthelatchsection

160b is rewritten by this power control section 140b. And
the content of the latch section 160b is read via the I/O
éection 161b by the main body CPU 100b to inform the reason
of power on to the main body CPU 100b. If the latch section
160b is 'H' and the content of the I/O section 161lb is
rewritten into 'H', it is Jjudged that the camera head is
mounted, whereby the main body CPU 100b sends a request for
sending the ID information to the camera head. Also, if the
latch section 160b is 'L', it is judged that the power switch
14b is turned on, whereby electric power is supplied to each
section of the camera ﬁain body.

In this way, the reason of power on is notified to the
cameramainbodythroughtheI/O,whethéritisduetonwunting
the camera head la, or manipulating the power SW, and
recognized by the camera main body. If the latch section is

'H', the main body CPU 100b rewrites the content of the I/0
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after acquiring the ID information and signal conversion
processing information from the camera head la, whereby-an
instruction of shutting off the power supply is made to the
power control section 140b.

Referring to Fig. 5, the operation of the digital signal
conversion processing section 103b in which the signal
conversion processing information is set will be described
below in detail.

Fig. 5 is a flowchart showing a signal conversion process
of the digital signal conversion processing section 103b.

This digital signal conversion processing section 103b
is composed of what is called a dynamic programmable DSP
(Digital signal processor). If the signal conversion
processing information is set in this digital signal
conversion processing section 103b from the outside, the
operation is performed according to the signal conversion
processing information. Herein, if the signal conversion
processing information as'shown in Fig. 3 accords with the
capability of the digital signal conversion processing
section 103b composed of the DSP, the signal coﬁversion
processing information is set in the digital signal
conversion processing section 103b. If the through image
signal, the still image signal and the moving image signal
are sent through the high speed serial bus from the camera
head la to the signal conversion processing section 103b in
which the signal conversion processing information is set,

the signal processing according to the signal conversion
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processing information is made on the through image signal,
the still image signal or the moving image signal.

In Fig. 5, a process for recording the still image signal
in the memory card 108b when thé release button 13b is pressed
is illustrated. When the through image is displayed on the
panel of the LCD 105b, the through image signal after gamma
correction is supplied to the frame memory 104b at every
predetermined time, and the image based on the through image
signal stored in the frame memory 104b is displayed as through
image on the LCD panel. Also, when the moving image signal
is recorded in the memory card, the image data is compressed
in conformance with the MotionJPEG or MPEG sténdard, instead
of the JPEG compression, and then recorded in the memory card.

Referring to Fig. 5, the signal processing for still
image signal performed in the digital signal_cgnve{:sion
processing section 103b will be described below.

As shown in Fig. 5, first of all, a defective pixel
correction process :Ls performed at step $501. At step S502,
the OB offset correction is made. In the correction for
defective pixel (scratch) at step S501, an interpolation
process is made employing the pixels around the defective
pixel to repair the defective pixel, as showninFig. 4. Also,
in the OB offset process at step S502, a process for clamping
the image signal outside the OB area shown in Fig. 4 to the
reference level with the image signal in the OB area as the
reference level (black level) is performed. This clamp
process corresponds to the OB offset process. After the

offset correction is made, the adjustment for the white level
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with respect to the black level this time, hamely, the white
balance (WB) adjustment ismade at step S503. Thewhite color
is produced by additive mixture of R, G and B colors, in which
the white color of high purity is not obtained unless the
gain of each of R, G and B signals is adjusted to be equal.
Herein, to obtain the white color of high purity, the gain
of each of R, G and B colors is adjusted to produce the white
color of high purity according to the color temperature of
light source species detected by the AWB sensor 11lb. 1In this
way, after the gain adjustment for each of R, G and B colors
and the white balance adjustment are made, a linear matrix
process, namely, conversion of RGB signals into YCC signals
composed of brightness signal and color difference signals
is made at step S504. Herein, RGB signals are multiplied by
a 3x3 color conversion matrix and converted into the Y, Cr
and Cb signéls. For example, if the contrast is increased,
the conversion into YC signals is made by increasing the
weights for the diagonal elements among the coefficients of
the 3x3 color conversion matrix, whereby the YC signals

composed of the brightness signal and color difference

signals with higher contrast are genérated. At step S505,
the Y signal is subjected to gamma correction. Further, at
step $506, the Y signal and the C signals are synchronized.
Then, for the brightness signal (Y), a contour emphasizing
process is performed at step S5072, and for the chromaticity
signals (C), a color difference matrix process is performed
in parallel at step S5071. If both the processes are ended,

the operation proceeds to the next step S508, where the image
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signal composed of Y signal and color difference signals Cr
(R=Y) and_Cb (B-Y) is JPEG compressed. The compressed image
signal is then recorded as image file in a memory card that
is the recording media at step S509.

In this way, the signal conversion processing
information downloaded from the camera head la is set in the
digital signal conversion processing section 103b, and the
image signal is processed according to the set content by
the digital signal conversion processing section 103b.

Referring to a flowchart, the above operation will be
further described in detail.

Fig. 6 is a flowchart showing a procedure of the

initialization process performed by the main body CPU 100b

-when the camera head la is mounted on the camera main body.

As previously described, if electric power is supplied
from the battery Bt to each of the sections including the
main body CPU 100b by the power control section 140b upon
either an event of mounting the camera head la or an event
of power on, the main body CPU 100b starts the operation.

Step S601 and step S602 in the flow are performed by the
powercontroléection,inwhidnuponnmﬁntingthecamerahead
la, the power control section 140b supplies electric power
via the DC/DC converter to each section by connecting the
battery Bt and the DC/DC converter at step S601, and further
supplies electric power to the camera head la at step S602.
Then, the main body CPU starts the operation. The main body
CPU sends a request for sending the signal conversion

processing information to the camera head through the
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three-wire serial communication at step S603. At step S604,
the main body CPU waits for receiving data. If the
information of the camera head la is downloaded at step S605,
the three-wire serial driver 'is transferred from the
reception waiting state to the reception state, whereby the
information from the camera head is received by the
three-wire serial driver. Andif the information is received
by the three-wire serial driver, the received information
is stored in the non-volatile meméry 102b at step $606. And
at step S606, supply of electric power to the camera head
la is suspended. Further, the power of the camera system is
turned off at step S607. The procedure of this flow is ended.

In this way, when the camera head la is mounted on the
camera main body 1b, the ID information and signal conversion
processing information are downloaded from the camera head
la. Since the image-taking is not always made after the ID
information and signal conversion processing information are
downloaded, the power is shut off. Thereafter, when the
image-taking is made, the power is turned on by the power
switch, whereby the image-taking is enabled immediately
after the power is turned on.

Part (a) of Fig. 7 and part (b) of Fig. 7 are flowcharts
showing the flow of image signal when the camera head la is
mounted on the camera main body 1lb and the image-taking is
made. If the main body CPU 100b that is a capability
determination section as used in this invention determines
that the digital signal conversion processing section 103b

has the capability for performing the signal processing
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according to the signal conversion processing information
of the mounted cameré head la, the signal processing
according to the flow of part (a) of Fig. 7 (same as Fj_'g.
5) is performed, or otherwise, the processing based on the
flow of part (b) of Fig. 7 is performed. In part (b) of Fig.
7, all the processes of the signal conversion processing
section are not performed, but the procedure includes adding
part of the signal conversion processing information as shown
in Fig. 3 as data at step 55085 and recording it in the
recording media.

As previously described, the digital signal conversiop
processingsection103bmaynotperformthesignalprocessiné,
depending on the number of picture cells of the image pickup
device provided for the camera head la or the filter array
of CFA. In this case, not the processing based on the flow
of part (a) of Fig. 7 but the processing based on the flow
of part (b) of Fig. 7 is performed as indicated by the arrow
of Fig. 7. Thereby, part of the signai conversion processing
information of the camera head is added as data and the RAW
data is recorded in the memory card that is the recording
media.

In this way, by avoiding a situation where the
image-taking is not made, the image signal acquired by
image-taking is compressed or uncompressed and recorded in
the memory card.

As described above, even if the signal conversion
processing section on the camera main body does not have the

capability for performing the signal processing for the image
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signal sent from the mounted camera head, the camera system
and the camera main body capable of image-taking can be
realized.

Part (a) of Fig. 8 and part (b) of Fig. 8 are flowcharts
showing a modification of part (a) of Fig. 7 and part (b)
of Fig. 7.

As shown in part (a) of Fig. 8 and part (b) of Fig. 8,
if the position of defective pixel is only known in the digital
signal conversion processing section, the correction may be
possibly performed. Herein, there is an improvement that if
the main body CPU 100b determines that the digital signal
conversion processing section 103b does not have the
capability for performing the signal con%rersion processing
~of the camera head, the digital signal conversion processing
section 103b only corrects the defective pixel at step S501.
In this way, even if the image based on RAW data is displayed,
the relatively clear image is displayed without causing the
defect in the image due to defective pixel, because the signal
of defective pixel is repaired.

Fig. 9 is a flowchart showing a procedure where fhe main
body CPU 100b adds a signal processing possibility
determination step to the initialization process of Fig. 6.

A normal recording mode is the recording mode in which
data is recorded on the memory card that is the recording
media in accordance with the recording procedure as shown
in part (a) of Fig. 7, and a RAW data recording mode is the
recording mode in which data is recorded on the memory card

that is the recording media in accordance with the recording
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procedure as shown in part (b) of Fig. 7. Because the main
body CPU 100b that is also the capability determination
section as used in this invention determines whether or riot
the digital signal conve#sioﬁ processing section 103b can
perform the signal processing for the image signal genefated
by the mounted camera head, there is an improvement in which
a determination step is provided at step S6051, whereby the
normal mode or the RAW data recording mode is set according
to the determination -at step S6052 or step S6053.

In this way, when the camera head la is mounted on the
camera main body 1lb, the recording mode according to the
camera head la is automatically set. Thereafter, when the
power is turned on, the image-taking is made in the mode set
at the initialization,.and the image signal is recorded in
the memory card that is the recording media.

Fig. 10 is a flowchart showing a modification of Fig.

In Fig. 10, there is an improvement in which after step
S6053 of Fig. 9, step_86054 is added to make the warning
indication.

Fig. 11 is a flowchart showing a further modification
of Fig. 10.

In Fig. 11, the user selects either the normal recording
mode as shown in part (a) of Fig. 7 or the RAW data recording
mode as shown in part (b) of Fig. 7. For example, two
selection items of "recording" and "not recording” to select
the recording mode are displayed on the display screen of

the camera main body, and the user selects any one of the
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recording modes with a cross key or the like. If the
"recording" is specified, the operation proceeds to the RAW
side at step S60528 where the RAW data recording mode is set
and further a mode of making the incompressible warning
indication is set at step S6054. And at step S606, supply
of electric power is suspended. Further, at step S607, the
power is turned off. The procedure of this flow is ended.

Also, if the "not recording” is specified, the operation
goes to the non-recording side at step S60528. Then, at step
S60529, a mode of making the warning indication that the
camera head is incompatible is set. At step S606, supply of
electric power to the camera head la is suspended. Furfher,
the power is turned off at step S607. The procedure of this
flow is ended.

With the above embodiment, even if the signal conversion
processing section of the camera main body does not have the
capabilityforperformingthesignalprocessingfértheimage
signal sent from the mounted camera head, thé camera system
and the camera main body capable of image-taking can be
realized.

A second embodiment of the invention will be described
below. The appearance and internal configuration of the
camera system according to the second embodiment are the same
as those shown in Figs. 1 to 4 in the first embodiment. For
the second embodiment, Figs. 1 to 4 and the explanation of
Figs; 1 to 4 are directly quoted, and different points from

the first embodiment will be only described below.
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Fig. 12 is a flowchart showing a signal conversion
process of the digital signal processing section 103b.

ReferringtoEﬁg.12,theoperatimﬁofthedigitalsigdal
processing section 103b in which the signal conversion
processing information is set will be described below in
detail.

This digital signal processing section 103b is composed
of what is called a dynamic programmable DSP (Digital signal
processor) . ‘If the signal conversion processing
information is set in this digital signal processing.section
103b from the outside, the operation is performed according
to the signal conversion processing information. Herein, if
the signal conversion processing information as shown in Fig.
3 accords with the capability of the digital signal
processing section 103b composed of the DSP, the signal
conversion processing information is set in the digital
signal processing section 103b. If the through image signal,
the still image signal and the moving image signal are sent
through the high speed serial bus from the camera head la
to the signal processing section 103b in which the signal
conversién processing information is set, the signal
conversion process according to the signal conversion
processing information is made on the through image signal,
the still image signal or the moving image signal.

In Fig. 12, a process for displaying the through image
on the display screen when the power is turned on is
illustrated. When the through image is displayed on the

display screen of the LCD 1050b, the through image signél
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after gamma correction by the digital signal processing
section 103b is supplied to the frame memory 104b at evefy
predetermined time, and the image based on the through image
signal stored in the frame memory 104b is displayed as through
image on the display screen of the LCD 1030b.

Referring to Fig. 12, the signal conversion process for
through image signal performed in the digital signal
processing section 103b will be described below.

As shown in Fig. 12, first of all, a defective pixel
correction process is performed at step S701. At step 5702,
the OB offset correction is made. In the correction for
defective pixel (scratch) at step 8701, an interpolation
process is made employing the pixels around the defective
pixel to repair the defective pixel, as shown in Fig. 4. Also,
in the OB offset process at step S702, a process for clamping
the image signal outside the OB area shown in Fig. 4 to the
reference level with the image signal in the OB area as the
reference level (black level) is performed. This clamp
process corresponds to the OB offset process. After the
offset correction is made, the adjustment for the white level
with respect to the black level, nameiy, the white balance
(WB) adjustment is made at step S703. The white color is
produced by additive mixture of R, G and B colors, in which
the white color of high purity is not obtained unless the
gain of each of R, G and B signals is adjusted to be equal.
Herein, to obtain the white color of high purity, the gain
of each of R, G and B colors is adjusted to produce the white

color of high purity according to the color temperature of
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light source species detected by the AWB sensor 11lb. In this
way, after the gain adjustment for each of R, G and B colojrs
and the white balance adjustment are made, a linéar matrix
process, namely, conversion of RGB signals into YCC signals
composed of brightness signal and color difference signals
is made at step S704. Herein, RGB signals are multiplied by
a 3x3 color conversion matrix and converted into the Y, Cr
and Cb signals. . For example, 1f the contrast is increased,
the conversion into YC signals is made by increasing the
weights for the diagonal elements among the coefficients of
the 3x3 color conversion matrix, whereby the YC signals
composed of the brightness signal and color difference
signals with higher contrast are generated. At step s705,
the -Y signal is subjected to gamma correction. Further, at
step S706, the Y signals and the C signals are synchronized.
Then, for the brightness signal (Y), a contour emphasizing
process is performed at step S7072, and for the color
difference signals _(C), a color difference matrix process
is performed in parallel at step S7071. Ifboth theprocesses
are ended, the operation proceeds to the next step S708, where
the image signal composed of Y signal and color difference
signals Cr (R-Y) and Cb (B-Y) is stored in the frame memory,
and the image based on the Y signal and the color difference
signals stored in the frame memory is displayed under the
control of the LCD control section.

In this way, the signal conversion processing
information downloaded from the camera head la is set in the

digital signal processing section 103b, and the image signal
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is processed according to the set content by the digital
signal processing section 103b. é

Also, the digital signal processing section 103b has a
scaling function for displaying the image on the display
screen of the LCD 1050b, in addition to the above each process.
A pixel number adjustment process is performed to adjust the
number of pixels or the aspect ratio on the display screen
so that the image according to the picked up image size of
the image pickup devicekmay be acqurately displayed on the
display screen even if the number of picture cells for the
image pickup device or the aspect ratio of the image pickup
device is different. If the main body CPU 100b that is the
capability determination section determines that the signal
conversion process can not be made, the pixel number
adjustment process is performed when the through image based
on the RAW data is displayed, and the through image is
displayed accurately and thoroughly on the display screen.

Referring to a'flowchart, the above operation will be
further described in detail.

Fig. 13 is a flowchart showing a procedure of the
initialization process performed by the main body CPU 100b
when the camera head la is mounted on the camera main body.

As previously described, if electric power is suppliea
from the battery Bt to each of the sections including the
main body CPU 100b by the power control section 140b upon
either an event of mounting the camera head la or an event

of power on, the main body CPU 100b starts the operation.
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Step S801 and step S802 in the flow are performed by the
power control séction, in which upon mounting the camera h:ad
la, the power control section 140b supplies electric power
from the battery Bt via the DC/DC converter to each section
by connecting the battery Bt and the DC/DC converter at step
$801, and further supplies electric power to the camera head
la at step S802. Then, the main body CPU 100b starts the
operation. The mainbody CPU 100b sends a request for sending
the signal conversion processing information to the camera
head la through the three-wire serial communication at step
S803. At step S804, the main body CPU waits for receiving
data. If the information of the camera head la is downloaded
at step S804, the three-wire serial driver is transferred
from the reception waiting state to the reception state,
whereby the information from the camera head is received by
the three-wire serial driver. And if the information is
received by the three-wire serial driver, the received
information is stored in the volatile memory 102b at step
$805. And at step S806, supply of electric power to tvhe
camera head la is suspended. Further, the power of the camera
system is turned off at step S807. The procedure of this flow
is ended.

In this way, when the camera head la is mounted on the
camera main body 1b, the ID information and signal conversion
processing information are downloaded from the camera head
la. Since the image-taking is not always made after the ID
information and signal conversion processing information are

downloaded, the power is shut off. Thereafter, when the
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image-taking is made, the power is turned on by the power
L]

switch, whereby the image-taking can be made immediately
after the power is turned on. {

Part (a) of Fig. 14 and part (b) of Fig. 14 are flowcharts
showing the flow of image signal when the camera head la is
mounted on the camera main body 1b, the power is turned on,
and the through image is displayed on the display screen.
If the main body CPU 100b that is the capability determination
section as used in this invention determines that the digital
signal conversion processing section 103b has the capability
for performing the signal conversion processing according
to the signal conversion processing information of the
mounted camera head la, the signal cohversion processing
according to the flow of part (a) of Fig. 14 (same as Fig.
12) is performed, or otherwise, the processing based on the
flow of part‘ (b) of Fig. 14 ié performed. In part (b) of Fig.
14, the main body CPU 100b does not perform all the processes
of the digital signal processing section 103b, and a
procedure of displaying the image based on the image signal
(RAW data) generated by the CCD on the display screen of the
LCD 1050b is illustrated.

As previously described, the digital signal processing
section 103b may not perform the signal conversion processing,
depending on the number of picture cells of the image pickup
device provided for the camera head la or the filter array
of CFA, in which not the processing based on the flow of part

(a) of Fig. 14 but the processing based on the flow of part

(b) of Fig. 14 is performed as indicated by the arrow in Fig.
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14, whereby the white and black image based on the RAW data
4
is displayed on the display screen.

In this way, by avoiding a situation where the through

image is not displayed, the through image is always displayed

on the display screen.

As described above, even if the signal processing
section on the camera main body does not have the capability
for performing the signal conversion processing for the image
signal sent from the mounted camera head, the through image
is displayed, whereby the camera system that can employ the
displayscreencxlthecameramainbody,instead<ﬂfthefinder,
can be realized.

Part (a) of Fig. 15 and part (b) of Fig. 15 are flowcharts
showing a modification of part (a) of Fig. 14 and part (b)
of Fig. 14.

Though the image based on the image signal (RAW data)
generated by the CCD is displayed directly on the display
screen in part (a) of Fig. 14 and paft (b) of Fig. 14, the
number of picture cells of the image pickup device and the
number of pixels of the display screen may be unmatched. iIn
this case, if the image based on the image signal of RAW data
is displayed intactly on the display screen, the image may
be displayed less excellently.

Thus, if the main body CPU 100b that is the capability
determination section determines that the mounted camera
head la is the type in which the digital signal processing
section 103b can not performthe signal conversion processing,

and the vertical and horizontal numbers of picture cells of
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the CCD (see Fig. 3) for the camera head la are unmatched
with the vertical and horizontal numbers of pixels of ﬁ%e
displayscreanfortheLCDlOSOb(theCPUacquiresbeforehahd
thenumbarofpixelsfortheLCDequipped),thedigitalsignal
processing section 103b does not perform the signal
conversion processing, but performs a pixel number
adjustment process for adjusting the number of picture cells
by mixing the adjacent picture cells at step S7075. And the
image based on the image signal after the pixel number
adjustment process is displayed by the LCD control section
that is the image display section at step $708. 1In this way,

the image according to the size of the display screen for

the LCD 1050b is displayed. Herein, since the number of

"picture cells of the CCD is usually greater than the number

of pixels of the display screen, the number of picture cells
is reduced‘by mixing the picture cells and the image is
displayed on the display screen of the LCD 1050b.

Part (a) of Fig. 16 and part (b) ofFig.lGareflowcharts
showing a modification of part (a) of Fig. 15 and part (b)
of Fig. 15.

If the main body CPU 100b that is the capability

" determination section determines that the mounted camera

head la is the type in which the digital signal processing
section103bcannotperformthesignalconversionprocessing,
and the aspect ratio of the image pickup area of the CCD 12a
is different from the aspect ratio of the display area on
the display screen of the LCD, the digital signal processing

section 103b performs a pixel number matching process for
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matching the horizontal number of picture cells for the image
signal obtained by the CCD 12a with the horizontal numbﬁer
of pixels for the display screen of the LCD 1050b, and the
image based on the image signal after the pixel number
matching process is displayed on the display screen of the
LCD 1050b by the LCD control section 105b that is the image
display section. Further, at this time, the digital signal
processing section 103b normalizes the slenderness ratio,
namely, performs the pixel number matching process, at step
87076. If an area appears where the image is not displayed
on the display screen of the LCD 1050b, a masking process
of masking the area with a predetermined color is performed,
and the image based on the image signal after the masking
process is displayed on the display screen by the LCD control
section that is the image display section.

In thié way, even if the display screen and the image
pickup area are different in the slenderness ratio, or aspect
ration, the pixel number matching pro'cess (normalization of
the slenderness ratio) including the masking process 1is
performed by the signal procéssing section, and the image
based on image signal after the pixel nﬁmber matching process
is displayed accurately and thoroughly on the display screen.

Fig. i7 is an illustration of the pixel number adjustment
and pixel number matching process that the signal processing
section 103b has.

The aspect ratio (N/M) of the image pickup area for the

CcCD 12a is shown on the left side of Fig. 17, and the aspect
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ratio (n/m) of the display area for the LCD 10350b is shqwn
on the right side of Fig. 17. J
If both the aspect ratios are equal as shown in part (a)
of Fig. 17, the pixel number adjustment process is performed
in accordance with the numerical expression so that the
vertical and horizontal numbers of picture cells of the image
pickup area for the CCD may be matched with the vertical and
horizontal numbers of pixels for the display screen, or the
vertical and horizontal numbers of pixels for the display
screen may be matched with the vertical and horizontal
numbers of picture cells of the image pickup area for the
CCD. Since the vertical and horizontal numbers of picture
cells of the image pickup area for the CCD are usually greater
than the vertical and horizontal numbers of pixels of the
display screen, the pixel number adjustment process is
performed by mixing the picture cells arranged in‘ the

transverse (N) direction on the image pickup area of the CCD,

- toadjust to the size (mxn) of the dispiay screen is performed.

Also, if both the aspect ratios are different as shown
in part (b) of Fig. 17, in which the transverse length of
the image pickup area for the CCD ié greater than the
transverse length of the display screen for the LCD 1050b,
the pixel number matching process of the invention is
performed in accordance with the numerical expression.

For example, when the array of picture cells within the
CCDlis the honeycomb array, the transverse picture cells
arranged like a honeycomb are arranged orderly in the

horizontal direction, the transverse number of picture cells
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is greater, and the longitudinal to transverse aspect ratio
§
(N/M) of the image pickup area for the CCD is greater than

the aspect ratio (n/m) of the display screen. '

Thus, the pixel number matching process for mixing the
adjacent picture cells in the tranéverse (horizontal)
direction to reduce the hérizontal number of picture cells
is performed.

Tn this embodiment, if the longitudinal ratio M is
shorter than the longitudinal ratio m of the display screen
for the LCD 1050b (instance (1)), the subject image is
displayed within the display screen of the LCD 1050b and the
non-displayed area is masked and displayed in the form of
a black band on the display screen.

Also, if the longitudinal ratio M of the CCD is larger
than the longitudinal ratio m of the display screen for the
LCD 1050b (ihstance (2)), the subject image is displayed by
cutting away the upper and lower portions and centering.

In this way, the subject taken by‘the image-taking
optical system of the camera head is displayed as the through
image on the display screen of the LCD. Though the pixel
number adjustment or pixel number matching process for
adjustingthehorizontalnumbarofpicturecells(ﬁftheimage
signal acquired by the CCD 12a to the horizontal number of
pixels on the display screen of the LCD is described in Fig.
17, the pixel number adjustment process for adjusting the
vertical number of picture cells of the image signal to the
vertical number of pixels on the display screen of the LCD

1050b, and the pixel number matching process for matching
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the vertical number of picture cells of the CCD to the vertical
number of pixels of the display screen may be performedg.

Part (a) of Fig. 18 and part (b) of Fig. 18 are flowcharts
showing a process for adjusting the gradation for display.

If it is determined that the mounted camera head la is
the type in which the digital signal processing section 103b
can not perform the signal conversion processing, and the
number of gradations per pixel for the image signal treated
by the LCD control section that is the image display section
is smaller than the number of gradations per pixel for the
image signal acquired by the CCD 12a, the digital signal
processing section 103b does not perform the signal
conversion procéssing, but performs a gradation number
conversion process (designated as a bit depth normalization
process in Fig. 18) for converting the image signal acquired
by the CCD 12a into the number of gradations displayable by
the LCD control section that is the image display section
at step S7072‘6, whereby the image based on the image signal
after the gradation number conversion process is displayed
on the LCD control section.

Part (a) of Fig. 19 and part (b) bf Fig. 19 illustrate
the conversion process in which the number of gradations per
pixel of the image signal acquired by the CCD 12a is 11 bits,
and the number of gradations per pixel of the image signal
treated by the LCD control section that is the image display
section is less than 11 bits, or 8 bits.

Part (a) of Fig. 19 is a typical illustration of the

gradation characteristic, namely, the y characteristic, when
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the number of gradations for the RAW data is 11 bits and the
display gradation on the display screen of the LCD 1050b‘gs
8 bits, and part (b) of Fig. 19 is an illustration of the
v correction when the number of gradations for the RAW data
is 10 bits in making the y correction for part (a) of Fig.
19.

Asshowninpart(a)ofEig.19,whentheRAWdataacquired
by the CCD is the image signal having a gradation number of
11 bits, the gradation is converted into the display
gradation of 8 bits, whereby the image is arranged finely
with the half tone of image and displayed on the display screen.
On the contrary, when the number of gradations for the RAW
data of the CCD 12a is 10 bits, the gradation conversion is
made using the upper 10 bits of 11 bits on the basis of 11
bits on the RAW data as shown in part (b) of Fig. 19. When
the white and black image of the subject is displayed on the
displayscreen,thesubject<xﬂlbesufficientlyvisible,even
if the image having very fine half tone is not displayed.
Therefore, the signal processing section performs the
gradation conversion using the upper 10 bits and the LCD
control section that is the image display section displays
the subject. Of course, the gradation conversion may be made
using the upper 9 bits if the number of gradations for data
is 9 bits, or the upper 8 bits if the number of gradations
for data is 8 bits. Conversely, when the number of gradations
for the RAW data is 12 bits, 13 bits or 14 bits, the RAW data
is normalized to RAW data of 11 bits by omitting the lower

bits of the RAW data to display the image based on the RAW
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data. In this way, since the image based on the RAW data is
the white and black image, the image that is sufficienfﬁy
visible as the subject image is displayed on the display
screen.

Fig. 20 is a flowchart showing a procedure where the main
body CPU 100b performs the initialization process of Fig.
6, to which a through image processing possibility
determination step is added.

The normal mode is the mode in which the image is
displayed in accordance with the display procedure as shown
in part (a) of Fig. 14, and the white and black mode is the
mode in which the image is displayed in accordance with the
display procedure as shown in part (b) of Fig. 7. There is
an improvement that a determination step is provided at step
S8051, and according to the determination, the monitor
(display scieen of the LCD 1050b) is set to the normal mode
at step $8052 or the white and black mode at step S8053,
employing the fact that the main body CPU 100b  that is the
capability determination section as used in this invention
determines whether or not the digital signal processing
section 103b can perform the signal conversion process for
the image signal generated by the mounted camera head la.

In this way, when the camera head la is mounted on the
camera main body 1b, the display mode (normal mode or white
and black mode) according to the camera head la is
automatically set up. Thereafter, when the power is turned
on, the through image is displayed in the mode set up at the

initialization.
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Fig. 21 is a block diagram showing the configuration of
Fig. 2 to which a lens unit compatible determination section
180b and a recording mode setting section 170b are added.

The recording setting section 170b as shown in Fig. 21
specifies the RAW data recording mode in which the RAW data
1s recorded in the memory.card based on a determination of
the main body CPU 100b, if the main body CPU 100b that is
the capability determination section determines that the
camera head la is the type in which the digital signal
processing section 103b on the camera main body can not
perform the signal conversion p;ocessing, or specifies the
normal mode in which the image data subjected to the signal
conversion process is recorded in the memory card, if the
main body CPU 100b determines that the camera head la is the
type in which the digital signal processing section 103b can
perform the‘signal conversion processing. When the power is
turned on and the image-taking is made, the content of the
recording mode setting section 170b is referred to by the
main body CPU 100b, and at the time of imége—taking, any one
of the modes is set in the register within the main body CPU
and the image signal is recorded in)the memory card.

When the lens unit compatible determination section 180b
makes a warning indication on the warning display section
181b, a signal indicating that the warning is required is
set, based on a determination of the main body CPU 100b, if
the main body CPU 100b that is the capability determination
section determines that the camera head la is the type in

which the digital signal processing section 103b on the
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camera main body can not perform the signal conversion

processing. After the power is turned on, the through image
is displayed, and when the image-taking is made, the‘warniﬁg
display section flashes or lights up, based on the signal
set in the lens unit compatible determination section. The
warning indication may be made on the LCD employing the OSD.

Fig. 22 is a flowchart showing a procedure of through
image display process performed by the main body CPU having
the configuration of Fig. 14.

The flowchart of Fig. 22 is almost equivalent to the
flowchart of Fig. 20, but has an improvement in which step
88054 for making the warning indication is added after step
S8053 of Fig. 20.

If at step S8051, the LCD control section 105b that is
the image display section determines that the image based
on fhe imagé signal is displayed by omitting the signal
conversion processing, the monitor (display screen of the
LCD 1050b) is set to the white and black mode at step S8053
and further the display mode for making the warning
indication that the mounted camera head is incompatible is
set to the ON mode at step S8054. |

Thereafter, when the power is turned on, and the white
and black through image is displayed in making the
image-taking, the warning display section lights up or
flashes to make the waning indication.

As described above, with the second embodiment, even if
the signal processing section on the camera main body does

not have the capability for performing the signal conversion
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processing for the image signal sent from the mounted camera
head, the camera system and the camera main body that can

display the through image and use the display screen inste;ad

of the finder can be realized. .
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CLAIMS

1. A camera system including a camera head having an '
image-taking optical system and. an image pickup dévice and
a camera main body having the camera head detachably mounted
thereon that receives an image signal from the camera head
and performs signal processing, wherein:

the camera main body comprises:

a type recognizing section that recognizes a type of the
camera head mounted on the camera main body;

. a capability determining section that determines
whether or not the camera main body is the one capable of
performing a signal conversion process to convert the image
signal received from the camera head of the type recognized
by the type recognizing section to the image signal
consisting 6f a luminance signal and a chromaticity.signal;

asignalconversionprocessingsectionthatperformsthe
signal conversion process to the image signal received from
the camera head of the type determined to be capable of the
signal conversion process by the capability determining
section; and

an image recording section that has a recording medium
recording the image signal detachably mounted thereon and
records the image signal having undergone the signal
conversion process in the signal conversion processing
section and the image signal having omitted the signal
conversion .process in the signal conversion processing

section on the mounted recording medium depending on whether
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or not determined to be capable of performing the signa}
conversion process by the capability determining sectid%
respectively.
2. The camera system according to claim 1, wherein the
signal conversion‘processing section performs a signal
restoration process that restores a signal of a defective
pixel of the image pickup device to the image signal received
fronltheqnounted>camera.head irrespective of a determination
result of the capability determining section.
3. The camera system according to claim 1, wherein the
camera main body comprises a display section which performs
a display indicating recording of the image signal having
omitted the signal conversion process in the signal
conversion processing section in the case where the image
signal having omitted the signal conversion process 1is
recorded. .
4. The camera system according to claim 1, handling the
image signal that represents a moviﬁg picture.
5. The camera system according.to claim 1, handling the
image signal that represents a still image.
6. A camera main body to which a camera head having an
image-taking optical system and an image pickup device is
detachably mountable thereon and which receives an image
signal from the camera head and performs signal processing,
comprising:

a type recognizing section that recognizes a type of the

camera head mounted on the camera main body;
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a capability determining section that determines

4

whether or not the camera main body is the one capable of
performing a signal conversion process to convert the imaée
signal received from the camera head of the type recognized
by the type recognizing section to the image signal
consisting of a luminance signal and a chromaticity signal;

asignalconversionprocessingsectionthatperformsthe
signal processing to the image signal received from the
camera head determined to be capable of the signal conversion
process by the capability determining section; and

an image recording section that has a recording medium
recording the image signal detachably mounted thereon and
records the image signal having undergone the signal

conversion process in the signal conversion processing

section and the image signal having omitted the signal

conversion ﬁrocess in the signal conversion proce;sing
section on the mounted recording medium depending on whether
or not determined to be capable of performing the signal
conversion process by the capability determining section
respectively.
7. A camera system including a camera head having an
image-taking optical sysfem and an image pickup device and
a camera main body having the camera head detachably mounted
thereon that receives an image signal from the camera head
and performs a signal conversion process, wherein:

the camera main body comprises:

a type recognizing section that recognizes a type of the

camera head mounted on the camera main body;
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a capability determining section that determines }
whether or not the camera main body is the one capable éf
performing a signal conversion process to convert the imaée
signal received from the camera head of the type recognized
by the type recognizing section to the image signal
consisting of a luminance signal and a chromaticity signal;

a signal processing section that performs the signal
conversion process to the image signal received from the
camera head of the type determined to be capable of the signal
conversion process by the capability determining section;
and

animagedisplaysectionthathasaidisplayscreenhaving
an image displayed thereon and displays the images based on
the image signal having undergone the signal conversion
processjjlthesignalprocessingsectianandthejﬂmgesignal
having omitfed the signal conversion process in thg.signal
procéssingsectimnonthedisplayscreendependingonwhether
or not determined to be capable of performing the signal
conversion process by the capability determining section
respectively.

8. The camera system according to claim 7, wherein:

the image pickup device comprises a filter for color
separation; and

the capability determining section determines that the
signal conversion process is impossible in the case where
the filter for color separation provided to the image pickup

device of the camera head mounted on the camera main body
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has a filter arrangement incapable of the signal conversi?n
process in the signal processing section. ~
9. The camera system according to claim 7, wherein:

the image pickup device comprises a filter for color
separation; and

the capability determining section determines that the
signal conversion process is impossible in the case where
the filter for color separation provided to the image‘pickup
device of the camera head mounted on the camera main body
has a color incapable of performing the signal conversion
process in the signal processing section.
10. The camera system according to claim 7, wherein:

in the case where the capability determining section
determines that the mounted camera head is a type of camera
head incapable of performing the signal conversion process
in the signél processing section, and the number of'yertical
andhorizoﬁtalpixelsoftheimagepickupdeviceofthecamera
head does not match with thé number of \}erj:ical and horizontal
pixels of the display screen,

the signal processing section does not perform the
signal conversion process but perfofms a pixel number
adjustment process that adjusts the number of pixels by
mixing mutually adjacent pixels; and

the image display section displays the image based on
the image signal after the pixel number adjustment process
on the display screen.

11. The camera system according to claim 7, wherein:
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in the case where the capability determining sectipn
determines that the mounted camera head is a type incapab&le
of performing the signal conversion process in the signél
processing section, and an aspect ratio of an imaging area
of the image pickup device is different from the aspect ratio
of the display screen, |

the signal processing section performs a pixel number
matching process that matches the number of vertical pixels
on the image signal obtained by the image pickup device with
the number of vertical pixels on the display screen or matches
the number of horizontal pixels on the image signal with the
number of horizontal pixels on the display screen; and

the image display section displays an image based on the
image signal after the pixel number matching process on the
display‘screen.
12. The caxﬁera system according to claim 11, whe:;ein:

‘the signal processing section further performs a masking
process in which, in the case where an area showing no image
appears on the display screen on performing the pixel number
matching process, the area is filled with a predetermined
color; and:

the image display section displays an image based on the
image signai after the masking process on the display screen.
13. The camera system according to claim 7, wherein:

in the case where it is determined that the-mounted
camera head is a type of camera head incapable of performing
the signal conversion process in the signal processing

section, and the number of gradations per pixel of the image
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signal handled by the image display section is smaller than
3

the number of gradations per pixel of the image signal
obtained by the image pickup device,

the signal processing section does not perform the
signal conversion process but performs a gradation number
conversion process that converts the image signal obtained
by the image pickup device to the number of gradations
displayable by the image display section; and

the image display section displays the image based on
the image signal after the gradation number conversion
process.
14. The camera system according to claim 7, wherein:

in the case where it is determined that the mounted
camera head is a type of camera head incapablé of performing
the signal conversion process in the signal{processing
section,

the signal processing section performs a y correction
process according to the image signalebtained by the image
pickup device; and

the image display section displays the image based on
the image signal after the y correction process is performed.
15. The camera system according to claim 7, wherein the image
display section displays images based on the image signal
having undergone the signal conversion process in the signal
processing section and the image signal having omitted the
signal conversion process in the signal processing section
on the display screen depending on whether or not determined

to be capable of performing the signal conversion process
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by the capability determining section respectively, an%
displays a warning that the mounted camera head is d
incompatible when displaying the image based on the image
signal having omitted the signal conversion process.

16. A camera main body to which a camera head having an
image-taking optical system and an image pickup device is
detachably mountable thereon and which receives an image
signal from the camera head and performs signal processing,
comprising:

a type recognizing section that recognizes a type of the
camera head mounted on the camera main body;

a capability determining section that determines
whether or not the camera main body is the one capable of
performing’a signal conversion process to convert the image
signal ;eceived from the camera head of the type recognized
bythetypeiecognizingsectiontoznlimagesignalcopsisting
of a luminance signal and a chromaticity signal;

a signal processing section that performs the signal
conversion process to the image signal received from the
camera head of the type determined to be capable of the signal
conversion process by the capability determining section;
and |

animagedisplaysectionthathasacﬁsplayscreenhaving
an image displayed thereon and displays images based on the
image signal having undergone the signal conversion process
in the signal processing section and the image signal having
omitted the signal conversion process in the signal

processingsectioncn1thedisplayscreendepending<nuwhether
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or not determined to be capable of performing the signql
4
conversion process by the capability determining section

respectively.
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ID information| Head ID: " XXXXXXXXXXXX"
~ | CFA pattern: Bayer or honeycomb

Number of CCD pixels (still image) : vertical number of pixels

X horizontal number of pixels (W,, H,)

Number of CCD pixels (through image) : vertical number of pixels
X horizontal number of pixels (W,, H,)

Number of CCD pixels (dynamic image) : vertical number of pixels

Signal. X horizontal number of pixels (W,, Hp)’
processmgﬁ Effective pickup position: start coordinates (X,, Y,),vertical number
information

of pixels X horizontal number of pixels (W4, W4)
OB position: start coordinates (XOB),length (NOB)

Component order: RGBG, BGRG, GBGR or GRGB

A/D Bit depth: 8 to 14 bit/pixel

CCD scratch position: coordinates (th, Y,m)

q X maximum 256 pixels (n=0.255) V

Fig. 3
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C CCD RAW data )

\
Correct defective pixel | S501
(scratch)
Y
Correct OB offset | S502
Y S503
WB multiplication process —
Y
: . P S504
Linear matrix process
L _S508
Gamma conversion process
\
— _—S506
synchronization process
S5072 vY vy C S5071
\ Contour correction Color difference
process matrix process
Y S508

JPEG compression process

Y S509
Media recording /
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Attaching camera
head

Y
Power on S601

\
Supply power to camera head S602

\
Request for sending camera
head information through
three—wire serial communication

—~— S603

)

Y S604

Waiting for data
reception?

End of reception

Store camera head information

in non-volatile memory T~ S605

Y

Suspend power supply to - S606
camera head

Y
Power off S607
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(" cCDRAW data ) (" coD RAW data )

Yy
Correct defective pixel L 3501
(scratch)

Y

Correct OB offset  [——S902

Y
WB multiplication processf— S903

Y
Linear matrix process [~ S504 |______>

\
Gamma c'onversion . S505

process
Y
synchronization process }—— S506

LA yC
Contour correctionNS5072 Color difference |——S85071
process matrix process :
S5085
4 Add part of camera head
JPEG compression | g508 information as data
process S504
Y Y /
Media recording —— 5509 Media recording
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C CCD RAW data ( COD RAW data _)

Y
Correct defective pixel Correct defective pixel

(scratch) (scratch)

S501

%

Correct OB offset

WB multiplication
~ process

' Y
Linear matrix process r:>

Y
Gamma conversion

process

;

synchronization process

Y

Y

Contour correction Color difference
process matrix process
. S5085
\ /
A Add part of camera head
JPEG compression " information as data
process S509
\ \
Media recording Media recording
A A\
(. eno ) ( e )
(a) (b)
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Attaching camera )
head

~—

\
Power on

Y
Supply power to camera head

Y
Request for sending camera
head information through
three—wire serial communication

-l
-~

Y

Waiting for data
reception?

End of reception

Store camera head information
in non—volatile memory

' S6051

Is signal NG

PCT/JP2005/020047

processing possible?

S6052

_

Set camera main body to
normal recording
(compression) mode

-
-

S6053

v

Set camera main body to
RAW data recording mode

Y
Suspend power supply to

camera head

Y
Power off

C END )
Fig. 9
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Attaching camera
head

Supply power to camera head

Y
Request for sending camera

head information through
three—wire serial communication

y

Waiting for data
reception?

End of reception

Store camera head information
in non—volatile memory

S6053

Y /

Set camera main body to
RAW data recording mode

S6054

v ~

: Set warning indication of

Set camera main body to incompatible camera head
normal recording to on mode

(compression) mode

Y
Suspend power supply to | — S606
camera head

Y
Power off |, — S607

L= D Fig 10
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Attaching camera
head

Y

Power on

¥

Supply power to camera head

Request for sending camera
head information through
three—wire serial communication
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Waiting for data
reception?

End of reception

Store camera head information
in non—volatile memory

S6051

Is signal

NG

processing possible?

OK

S6052

\d
Set camera main body to
normal recording
(compression) mode

Y

Display a choice of
whether or not RAW data
recording mode is set

RAW —

S60527
—

S60528

Not recording 560529
S6053

Set camera main body to
RAW data recording mode

Y

Set incompressible warning
indication to ON mode

Set incompatible
warning
indication ON

| ——

S6054

A A

A
Suspend power supply to
camera head

Y

Power off

Y

END

C D)

L S606

— S607

Fig. 11
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C COD RAW data )

Y

Correct defective pixel
(scratch) of through image

Y

Correct OB offset ——— S702
T 5703
WB multiplication process
Y
- : P S704
Lihear matrix process
Y $705
Gamma conversion process —
Y _S706
synchronization process
vY , y C
S7072 —— Contour correction Color difference |_—S7071
process matrix process

C Display ~ )—— 5708

Fig. 12
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CA’ctaching lens unit >

Y
Power on —__ S801

\
Supply power to lens unit  }—__ S802

Y

Request for sending lens unit
information through —~— S803
three—wire serial communication

il
X

Y S804

Waiting for data
reception?

End of reception

Store lens unit information in

camera main body memory |~ S809
Suspend powerlsupply S806
to lens unit
Y
Power off —~S807
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K

( CCD RAW data ) ( CCD RAW data )
A

/

Correct defective pixel :
(scratch) of through image sS701

Y

Correct OB offset —— S702

\

WB multiplication processf— S703

Y

Linear matrix process | S704 ::

Y

Gamma conversion L S705
process

Y

Synchronization process — S706

yY vy C
Contour correction| ,S7071 | Color difference —S7072
process matrix process
S708
: Y S708 Y
C Display >// ( Display j
(a) (b)

Y
Fig. 14
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/ ( CCD RAW data )
[

Correct defective pixel | 5701
(scratch) of image

Y

Correct OB offset — 5702
Y
WB multiplication 3703
process
Linear matrix process [ S704
Y
Gamma conversion | s705
process
Y
Synchronization process S706
\ A1 S7071 yC
Contour correctionp—" Color difference
process matrix process
A S708
( Display
(a)

C CCD RAW data )

S7072

Y S7075

Mix vertical and
horizontal pixels

Y S708
Display )/
(b)
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/ (" oD RAW data )
A ) Y

Correct defective pixel

(scratch) of image

— S701

Y

Correct OB offset

| S702

WB multiplication
process

— S703

Y

Linear matrix process’

— S704

Y

Gamma conversion
process

—— S709

Y

Synchronization process| __ S706

YG

(" COD RAW data )

S7072

process

Contour correction

Color difference
matrix process

L —

YyY S7071
: Y S708
C Display >/
(a)

Y

Mix vertical and
horizontal pixels

Y

Normalize
slenderness ratio

\

C

Display

(b)

D

h'd
Fig. 16
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N
CCD RAW pixel n
Display pixel

@ When N/M=n/m, mix N/M or n/m pixels

(b When N>n and N/M>n/m, mix horizontal pixels at N/n

(1IWhen M=m, display as in the following
Black band

/
i

%////

Black band

(2) When M >m, display as in the following figure by displaying m lines,
but not displaying M—-m lines and by centering at M/2 lines

Centering™ L oo
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/ C COD RAW dataj ( CCD RAW data )
] .

/
Correct defective pixel | __ 5701

(scratch)

Y

Cbrrect OB offset

| S702

WB multiplication | S703
process

+ =

Linear matrix process [~ S704

V
Gamma conversion  |}—— S705
process

Synchronization processf— S706

S7071
yY _ vyC S7072
Contour correction Color difference
process matrix process
S70726
\
Normalize pit depth
\ S708 \ S708
(" Dispay )y ( Dpisplay )~
(a) )
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Display gradation
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1
1
|
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|
|
:
0 —» Raw data gradation
0 2048
(a)
Display gradation
A
2565 | oo -
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1
|
1
1
I
1
1
1
|
|
1
i
:
0 . ; » Raw data gradation
0 1024 2048
(10bit) (11bit)
(b)

Fig! 19
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(Attaching lens unit )
Y
Power on —— S801
Y
Supply power to lens unit —S802
\
Request for sending lens unit | ._ 35803
information through
three—wire serial communication
v S804
Waiting for data
reception?
End of reception
Store lens unit information in }—— S805
camera main body memory
S8051
Is through image process NG
possible?
S8052 S8053

Set monitor to hormal mode

Set monitor to white and
black mode

]

-
«

Y

Suspend power supply | S806
to lens unit
A .
Power off | S807
Y
(=0 ) Fig. 20
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Y
Request for sending lens unit
~ information through
three—wire serial communication

Waiting for data
reception?

End of reception

Store lens unit information in
camera main body memory

S8051
NG

PCT/JP2005/020047

[s through image processing

Set monitor to normal mode

Y

S8053

Set monitor to white and
black mode

Y

S8054

Set warning indication of
incompatible lens unit to
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Suspend power supply
to lens unit
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Power off
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box II.2

The subject-matter of claim 16 does not meet the requirements of Article
6 PCT. It is not clear how images can be displayed whose image signal
cannot be converted into a Tuminance signal and a chromaticity signal by
the signal conversion section of the main body which also contains the
display. As the main body of the camera is not able to convert the image
signal into a signal that can be displayed, there is a contradiction in
claim 16. Therefore it was not possible to search claim 16.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which Ted to the Article 17(2) declaration be
overcome.
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Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.: 16 .
because they relate to subject matter not required to be searched by this Authority, namely:

2. ]__X] Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful international Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Hll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims. )

2, D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely pald by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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