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(54) INTERCHANGEABLE LENS AND CAMERA BODY

(57) An interchangeable lens includes: a mount unit
on which a camera body can be mounted; a driven mem-
ber; a drive unit that drives the driven member; a storage
unit that stores lens data related to driving of the driven

member by the drive unit; and a transmitter that sends
lens-side judgment data, based on which whether the
lens data is properly stored in the storage unit can be
judged at the camera body, to the camera body.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an interchange-
able lens and a camera body.

BACKGROUND ART

[0002] Conventionally, an interchangeable lens capa-
ble of calculating aperture drive time has been known
with a camera system of a so-called single-lens reflex
type. For example, Patent Literature 1 describes a con-
figuration in which a lens microcomputer in an inter-
changeable lens calculates the aperture drive time based
on aperture speed information stored in an internal mem-
ory in advance and driving amount information received
from a camera microcomputer.

CITATION LIST

PATENT LITERATURE

[0003] PATENT LITERATURE 1: Japanese Laid Open
Patent Publication No. 2006-208897

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] The conventional technology has a problem of
the inability to properly control driving of a driven member
when information which is stored in a storage medium
inside the interchangeable lens in advance is damaged
due to, for example, strong electric impacts.

SOLUTION TO PROBLEM

[0005] An interchangeable lens according to a first as-
pect of the present invention comprises: a mount unit on
which a camera body can be mounted; a driven member;
a drive unit that drives the driven member; a storage unit
that stores lens data related to driving of the driven mem-
ber by the drive unit; and a transmitter that sends lens-
side judgment data, based on which whether the lens
data is properly stored in the storage unit can be judged
at the camera body, to the camera body.
[0006] According to a second aspect of the present
invention, in the interchangeable lens according to the
first aspect, it is preferable that the lens-side judgment
data is generated based on the lens data stored in the
storage unit.
[0007] According to a third aspect of the present inven-
tion, in the interchangeable lens according to the first or
second aspect, it is preferable to further comprise: an
estimation unit that estimates drive time required for the
drive unit to drive the driven member by a desired driving
amount at a desired drive speed based on the lens data

stored in the storage unit.
[0008] According to a fourth aspect of the present in-
vention, in the interchangeable lens according to the third
aspect, it is preferable that the transmitter sends the drive
time estimated by the estimation unit as the lens-side
judgment data to the camera body.
[0009] According to a fifth aspect of the present inven-
tion, in the interchangeable lens according to the fourth
aspect, it is preferable that the lens data includes an op-
eration expression to calculate the drive time by using at
least the desired drive speed and the desired driving
amount; and the estimation unit estimates the drive time
by calculation processing that uses the operation expres-
sion.
[0010] According to a sixth aspect of the present in-
vention, in the interchangeable lens according to the fifth
aspect, it is preferable that the lens data includes a simple
operation expression to calculate the drive time by using
only the desired drive speed and the desired driving
amount; and the estimation unit estimates the drive time
by calculation processing that uses the simple operation
expression.
[0011] According to a seventh aspect of the present
invention, in the interchangeable lens according to the
fifth or sixth aspect, it is preferable that the estimation
unit calculates the drive time by changing at least one of
values of the drive speed and the driving amount every
time the calculation is performed.
[0012] According to an eighth aspect of the present
invention, in the interchangeable lens according to the
fifth aspect, it is preferable that the storage unit stores
the lens data including at least one of the operation ex-
pression of the drive time and correction term data given
to the operation expression of the drive time; and the
transmitter sends at least part of the correction term data
as data related to the lens-side judgment data to the cam-
era body.
[0013] According to a ninth aspect of the present in-
vention, in the interchangeable lens according to the fifth
or sixth aspect, it is preferable that the estimation unit
calculates a plurality of drive times by executing the cal-
culation processing to calculate the drive time every time
the estimation unit receives a combination of the desired
drive speed and the desired driving amount; and the
transmitter sends information about the plurality of drive
times calculated by the calculation processing as the
lens-side judgment data to the camera body.
[0014] According to a tenth aspect of the present in-
vention, in the interchangeable lens according to the third
aspect, it is preferable that the transmitter sends at least
part of the lens data stored in the storage unit as the lens-
side judgment data to the camera body.
[0015] According to an eleventh aspect of the present
invention, in the interchangeable lens according to the
tenth aspect, it is preferable that the storage unit stores
the lens data including at least one of an operation ex-
pression of the drive time and a parameter given to the
operation expression of the drive time.
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[0016] According to a twelfth aspect of the present in-
vention, in the interchangeable lens according to any one
of the first to eleventh aspects, it is preferable to further
comprise: an optical system including the driven mem-
ber, wherein: the driven member includes any one of a
member capable of moving along an optical axis of the
optical system, a member capable of moving in a direc-
tion including a component perpendicular to the optical
axis, and a member capable of moving so as to change
a size of an opening through which a light flux passes.
[0017] A camera body according to a thirteenth aspect
of the present invention comprise: mount unit on which
an interchangeable lens including a driven member and
a storage medium storing lens data related to driving of
the driven member can be mounted; a receiver that re-
ceives lens-side judgment data, based on which whether
the lens data is properly stored in the storage medium or
not can be judged, from the interchangeable lens; and a
judgment unit that judges whether the lens data is prop-
erly stored in the storage medium or not, based on the
lens-side judgment data received from the receiver.
[0018] According to a fourteenth aspect of the present
invention, in the camera body according to the thirteenth
aspect, it is preferable that the receiver receives the lens-
side judgment data generated based on the lens data
stored in the storage medium.
[0019] According to a fifteenth aspect of the present
invention, in the camera body according to the thirteenth
or fourteenth aspect, it is preferable that the receiver re-
ceives drive time, which is required to drive the driven
member by a desired driving amount at a desired drive
speed and is estimated by the interchangeable lens
based on the lens data, as the lens-side judgment data
from the interchangeable lens.
[0020] According to a sixteenth aspect of the present
invention, in the camera body according to the fifteenth
aspect, it is preferable to further comprise: a storage unit
that stores body-side data to be compared with the lens-
side judgment data received from the receiver, wherein:
the judgment unit performs the judgment based on the
body-side data and the lens-side judgment data received
from the receiver.
[0021] According to a seventeenth aspect of the
present invention, in the camera body according to the
sixteenth aspect, it is preferable that the body-side data
comprises data associating information about drive time
required to drive the driven member by a desired driving
amount at a desired drive speed with the desired drive
speed and the desired driving amount.
[0022] According to an eighteenth aspect of the
present invention, in the camera body according to the
seventeenth aspect, it is preferable that the storage unit
stores a plurality of pieces of the body-side data which
are mutually different; and the judgment unit selects one
of the plurality of pieces of the body-side data stored in
the storage unit and performs the judgment by comparing
the information about the drive time included in the se-
lected body-side data with the received lens-side judg-

ment data.
[0023] According to a nineteenth aspect of the present
invention, in the camera body according to the fifteenth
aspect, it is preferable to further comprise: a storage unit
that stores body-side data which is partially identical to
the lens data stored in the storage medium; and an es-
timation unit that estimates drive time required to drive
the driven member by the desired driving amount at the
desired drive speed based on the body-side data stored
in the storage unit, wherein: the judgment unit judges
whether the lens data is properly stored in the storage
medium or not, by comparing the drive time estimated
by the estimation unit with the lens-side judgment data
received from the receiver.
[0024] According to a twentieth aspect of the present
invention, in the camera body according to the nineteenth
aspect, it is preferable that the storage unit stores the
lens data including an operation expression of the drive
time.
[0025] According to a twenty-first aspect of the present
invention, in the camera body according to the fifteenth
aspect, it is preferable that the storage unit stores an
operation expression same as an operation expression
stored in the storage medium to calculate the drive time;
the receiver receives at least part of correction term data,
which is stored in the storage medium and given to the
operation expression to calculate the drive time, from the
storage medium; the estimation unit calculates the drive
time based on the correction term data received from the
receiver and the operation expression; and the judgment
unit performs the judgment based on the drive time cal-
culated by the estimation unit and the lens-side judgment
data received by the receiver.
[0026] According to a twenty-second aspect of the
present invention, in the camera body according to the
fifteenth aspect, it is preferable that the receiver receives
a plurality of drive times as the lens-side judgment data,
each of the plurality of drive times corresponding to the
drive time; and the judgment unit performs the judgment
based on a size relation between the plurality of drive
times received by the receiver.
[0027] According to a twenty-third aspect of the
present invention, in the camera body according to the
thirteenth or fourteenth aspect, it is preferable that the
receiver receives at least part of the lens data stored in
the storage medium as the lens-side judgment data from
the interchangeable lens.

ADVANTAGEOUS EFFECT OF THE INVENTION

[0028] Driving of the driven member can be controlled
with excellent precision and certainty according to the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]
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[FIG. 1] FIG. 1 shows a perspective view of the con-
figuration of a camera system according to a first
embodiment;
[FIG. 2] FIG. 2 shows a schematic sectional view of
a camera body 100 and a first interchangeable lens
200a;
[FIG. 3] FIG. 3 shows a schematic sectional view of
the camera body 100 and a second interchangeable
lens 200b;
[FIG. 4] FIG. 4 shows a schematic sectional view of
the camera body 100 and a third interchangeable
lens 200c;
[FIG. 5] FIG. 5 shows a flowchart illustrating initiali-
zation processing executed by a body control device
109;
[FIG. 6] FIG. 6 shows a flowchart illustrating initiali-
zation processing executed by a first lens control de-
vice 209a;
[FIG. 7] FIG. 7 shows a flowchart illustrating photo-
graphing operation executed by the body control de-
vice 109 in a first control mode;
[FIG. 8] FIG. 8 shows a flowchart illustrating photo-
graphing operation executed by the first lens control
device 209a in the first control mode;
[FIG. 9] FIG. 9 shows a flowchart illustrating initiali-
zation processing executed by the body control de-
vice 109 according to a second embodiment;
[FIG. 10] FIG. 10 shows a flowchart illustrating ini-
tialization processing executed by the first lens con-
trol device 209a according to the second embodi-
ment;
[FIG. 11] FIG. 11 shows a flowchart illustrating ini-
tialization processing executed by the body control
device 109 according to a third embodiment;
[FIG. 12] FIG. 12 shows a flowchart illustrating ini-
tialization processing executed by the first lens con-
trol device 209a according to the third embodiment;
[FIG. 13] FIG. 13 shows a flowchart illustrating ini-
tialization processing executed by the body control
device 109 according to a fourth embodiment;
[FIG. 14] FIG. 14 shows a flowchart illustrating ini-
tialization processing executed by the first lens con-
trol device 209a according to the fourth embodiment;
[FIG. 15] FIG. 15 shows the stored content of a body-
side ROM according to a variation; and
[FIG. 16] FIG. 16 shows a flowchart illustrating ini-
tialization processing executed by the body control
device 109 according to the variation.

DESCRIPTION OF EMBODIMENTS

(First Embodiment)

[0030] A camera system according to a first embodi-
ment, to which the present invention is applied, will be
explained below with reference to drawings. FIG. 1
shows a perspective view of the configuration of the cam-
era system according to the first embodiment. The digital

camera system illustrated in FIG. 1 is configured by in-
cluding a camera body 100 and a first interchangeable
lens 200a which can be mounted on the camera body
100. Incidentally, besides the first interchangeable lens
200a, a second interchangeable lens 200b or a third in-
terchangeable lens 200c can be mounted on the camera
body 100. Differences between these three kinds of in-
terchangeable lenses 200a, 200b and 200c will be de-
scribed later.
[0031] The camera body 100 includes a so-called bay-
onet-type body mount unit 101. Once a lens mount unit
201 for the first interchangeable lens 200a is set in and
secured to the body mount unit 101, a plurality of electric
contacts 202 provided on the lens mount unit 201 are
electrically connected to a plurality of electric contacts
102 provided on the body mount unit 101. The camera
body 100 is also provided with a release switch 120 ca-
pable of halfway press operation and full press operation.

(Description of Digital Camera System made up of Cam-
era Body 100 and First Interchangeable Lens 200a)

[0032] FIG. 2 is a schematic sectional view of the cam-
era body 100 and the first interchangeable lens 200a.
The first interchangeable lens 200a includes an image
forming optical system that forms a subject image on an
imaging surface when receiving a light flux from a subject.
This image forming optical system is composed of a plu-
rality of lenses 203, 204 and 205 and an aperture 206.
Of these lenses, the lens 204 is a focusing lens capable
of moving in a direction of an optical axis X. The camera
body 100 includes an image sensor 104 that captures
the subject image formed by the image forming optical
system, converts the subject image into an electric signal,
and outputs the electric signal. The image sensor 104 is
a solid-state image sensor such as a CCD or a CMOS.
It should be noted that an infrared cut-off filter to cut off
infrared light and an optical low-pass filter to prevent
aliasing noise of images are disposed on the imaging
surface of the image sensor 104 although they are not
shown in FIG. 2.
[0033] A quick return mirror 103 is disposed on an op-
tical path of the light flux, which has transmitted through
the image forming optical system, in a manner so as to
shield the image sensor 104 in the camera body 100.
The quick return mirror 103 is located at a position indi-
cated with a solid line in FIG. 2 before exposure (while
not photographing), so that it reflects the subject light
from the image forming optical system onto a finder
screen 107 located in an upper part of the camera body
100. The finder screen 107 is located at a conjugated
position with the image sensor 104 relative to the quick
return mirror 103.
[0034] The subject light which has been reflected by a
reflecting surface of the quick return mirror 103 transmits
through the finder screen 107, is introduced into a pent-
aprism 108 (pentagonal roof prism), and is then output
towards an ocular lens 110. Therefore, in a pre-exposure
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state, a photographer can visually recognize the subject
image through the ocular lens 110.
[0035] An area near the center of the quick return mirror
103 (including the optical axis X of the optical system and
its vicinity) constitutes a half mirror and part of the subject
light transmits through this half mirror part. The light flux
thus transmitted is reflected by a sub-mirror 105 provided
on the backside of the quick return mirror 103 and enters
a focal point detector 106 provided in a lower part of the
camera body 100. The focal point detector 106 detects
a focusing state of the image forming optical system.
[0036] For the exposure, the quick return mirror 103
and the sub-mirror 105 are moved to a position (retracted
position) below the finder screen 107. Once the quick
return mirror 103 and the sub-mirror 105 have moved to
the retracted position, the subject light which has trans-
mitted through the image forming optical system is intro-
duced into the image sensor 104. Subsequently, the im-
age sensor 104 captures the subject image formed on
the imaging surface.
[0037] The first interchangeable lens 200a includes a
first lens control device 209a that controls each part of
the first interchangeable lens 200a. Moreover, the cam-
era body 100 includes a body control device 109 that
controls each part of the camera body 100. The first lens
control device 209a and the body control device 109 can
perform bi-directional data communication by sending
and receiving electric signals via the plurality of electric
contacts 102, 202 provided on the respective mount units
of the camera body and the interchangeable lens.
[0038] The first interchangeable lens 200a includes: a
lens drive unit 207 that drives the focusing lens 204 in a
direction along the optical axis X; and an aperture drive
unit 208 that drives the aperture 206 to change the size
of an opening through which the subject light passes.
Each of the lens drive unit 207 and the aperture drive
unit 208 includes an actuator (not shown in the drawing)
(such as a stepping motor), and the lens drive unit 207
and the aperture drive unit 208 drive the focusing lens
204 and the aperture 206, respectively, according to a
drive speed, driving amount, and drive direction given
from the first lens control device 209a.
[0039] The camera body 100 includes a body side ap-
erture drive unit 111 equipped with an actuator (not
shown in the drawing). When an interchangeable lens
(described later) which is not equipped with a drive mech-
anism for the aperture 206 is mounted, the body side
aperture drive unit 111 transmits a driving force by the
actuator to the aperture 206 in the interchangeable lens
and drives the aperture 206. Since the first interchange-
able lens 200a shown in FIG. 2 is equipped with the ap-
erture drive unit 208, the body side aperture drive unit
111 does nothing when the first interchangeable lens
200a is mounted.
[0040] The first interchangeable lens 200a includes a
ROM 210 which is a nonvolatile storage medium. The
lens-side ROM 210 stores lens data (described later in
detail) about driving of the aperture 206. Similarly, the

camera body 100 includes a body-side ROM 112 which
is a nonvolatile storage medium. Body-side judgment da-
ta (body-side data) (described later in detail) based on
which whether the lens data is properly stored in the lens-
side ROM 210 described later is judged is stored in the
body-side ROM 112 in advance.
[0041] The first lens control device 209a sends to the
body control device 109 lens-side judgment data, which
enables the camera body 100 (the body control device
109) to judge whether the lens data is properly stored in
the lens-side ROM 210 or not, based on the lens data
(described later in detail) stored in the lens-side ROM
210. The body control device 109 judges whether the
lens data is properly stored in the lens-side ROM 210 or
not by comparing the body-side judgment data (or body-
side data) stored in the body-side ROM 112 with the
above-described received lens-side judgment data. This
judgment will be explained later in detail.

(Description of Driving of Aperture)

[0042] Before having the interchangeable lens 200
start controlling driving of the aperture, the body control
device 109 firstly identifies what kind of interchangeable
lens is mounted on the body mount unit 101 (the type of
the interchangeable lens), by means of initial communi-
cation with the interchangeable lens 200 via the afore-
mentioned electric contacts 102 and 202. The body con-
trol device 109 identifies whether it is the first inter-
changeable lens 200a, the second interchangeable lens
200b, or the third interchangeable lens 200c, based on
the content of the lens data acquired from the inter-
changeable lens 200 through the initial communication
(or based on, for example, whether the lens data has
been acquired or not).
[0043] This first embodiment will be described below
about a case where (the body control device 109 deter-
mines that) the first interchangeable lens 200a is mount-
ed on the body mount unit 101.
[0044] When it is necessary to change an opening di-
ameter of the aperture 206, for example, for exposure,
the body control device 109 sends an aperture drive com-
mand to the first lens control device 209a through data
communication via the plurality of electric contacts 102
and 202. After receiving the aperture drive command
from the body control device 109, the first lens control
device 209a controls the aperture drive unit 208 in ac-
cordance with parameters of the aperture drive command
and has the aperture drive unit 208 drive the aperture
206.
[0045] The aperture drive command includes the pa-
rameters which represent the driving amount, drive di-
rection, and drive speed of the aperture 206. For exam-
ple, assuming that the opening diameter of the current
aperture 206 is of a size corresponding to F2 and this
needs to be changed to a size corresponding to F4, the
body control device 109 sends the aperture drive com-
mand to the first lens control device 209a in order to set
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the driving amount to an amount corresponding to "2
steps," the drive direction to a "constricting direction,"
and the drive speed to a "highest speed." When receiving
the aperture drive command to set the drive speed to the
"highest speed" from the body control device 109, the
lens control device 209a for the interchangeable lens
200a controls and drives the aperture 206 to a target
aperture position (by the driving amount) at the maximum
aperture drive speed which the interchangeable lens
200a (the aperture drive unit 208) can operate.
[0046] Incidentally, if the driving amount of the aperture
206 is defined as the "number of aperture steps from the
maximum aperture," it is unnecessary to include the pa-
rameter, which represents the "drive direction," inde-
pendently from the above-mentioned "driving amount" in
the "aperture drive command".
[0047] The body control device 109 usually designates
the "highest speed" as the drive speed of the aperture
206. However, the body control device 109 sends the
aperture drive command, which designates a value other
than the "highest speed" as the drive speed, to the first
lens control device 209a in any of the following circum-
stances: (1) if power consumption of the first interchange-
able lens 200a needs to be suppressed; (2) if operation
sound of the first interchangeable lens 200a needs to be
reduced; or (3) if the aperture 206 is to be driven while
photographing a moving image.
[0048] The case (1) where "power consumption of the
first interchangeable lens 200a needs to be suppressed"
means, for example, when remaining battery power is
low or when a user designates power-saving operation.
The case (2) where the "operation sound of the first in-
terchangeable lens 200a needs to be reduced" means,
for example, when the sound is recorded at the same
time as photographing or when the user designates silent
operation. The case (3) where the "aperture 206 is to be
driven while photographing a moving image" means, for
example, when the user designates to photograph such
a moving image.
[0049] The body control device 109 sends an aperture
drive time estimate command to the first lens control de-
vice 209a before sending the above-described aperture
drive command.
[0050] Now, the "aperture drive time estimate com-
mand" which is output from the camera body 100 to the
interchangeable lens 200 will be explained. The aperture
drive time estimate command is a command for instruct-
ing, the interchangeable lens 200 (the first lens control
device 209a) to estimate a drive time required when the
aperture drive unit 208 at the interchangeable lens 200
is controlled to drive the aperture 206 by the aperture
driving amount (the number of steps) designated by the
camera body 100 at the aperture drive speed also des-
ignated by the camera body 100 (for example, by means
of forecasting calculation) and to output (or send) the
result of the estimate (for example, the forecasting cal-
culation) to the camera body 100.
[0051] After receiving the estimated result (estimated

drive time of the aperture), the camera body (the body
control device 109) uses the estimated drive time for tim-
ing control related to photographing operation, for exam-
ple, timing control related to the exposure processing.
Examples of timing control of the exposure processing
include timing control of opening and closing of a shutter
when photographing still images and timing control of
photographic sensitivity to change the photographic sen-
sitivity according to movements of the aperture so that
changes in the exposure may not occur (or a constant
exposure amount may be maintained) even if an aperture
value (aperture opening size) is changed when photo-
graphing a moving image.
[0052] After receiving the aperture drive time estimate
command from the body control device 109, the first lens
control device 209a estimates (or calculates) time re-
quired to drive the aperture 206 based on the content of
the aperture drive time estimate command (at least in-
cluding an aperture driving amount a and an aperture
drive speed v). Then, the first lens control device 209a
sends (or returns) the estimated (or calculated) drive time
to the body control device 109.
[0053] The first lens control device 209a estimates the
drive time based on the lens data stored in the lens-side
ROM 210. Now, the lens data in the lens-side ROM 210
will be explained. The lens-side ROM 210 includes an
operation expression to calculate the estimated drive
time T from the aperture driving amount a and the aper-
ture drive speed v mentioned above, as the lens data.
An example of that operation expression is indicated as
the following expression (1): 

[0054] In the above expression, α represents a correc-
tion term for the aperture drive time and is decided in
consideration of, for example, delay time from the start
of drive control of the aperture 206 until actual start of
driving of the aperture 206 and time it takes from when
the aperture 206 is driven by a target driving amount until
the aperture 206 becomes static and stable. A different
value is stored as this correction term α for each inter-
changeable lens. Furthermore, a different value may be
stored as the correction term α according to lens setting
conditions (for example, according to a focal length in a
case of zoom lens) depending on the type of the inter-
changeable lens. The lens data of the lens-side ROM
210 also includes the value of this correction term α and
that value is decided when designing the first inter-
changeable lens 200a. For example, if the aperture driv-
ing amount a is "2 steps," the aperture drive speed v is
"10 steps/second," and the correction term α is "0.1 sec-
onds," the first lens control device 209a calculates the
estimated drive time T as 0.3 seconds according to the
aforementioned expression (1). Incidentally, a plurality
of correction terms α may be stored (or provided) accord-
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ing to the drive speed and the driving amount (or the
number of steps).
[0055] The body control device 109 controls, for exam-
ple, shutter release timing for still image photographing
based on the estimated drive time T estimated as ex-
plained above.

(Description of Digital Camera System made up of Cam-
era Body 100 and Second Interchangeable Lens 200b)

[0056] FIG. 3 is a schematic sectional view of the cam-
era body 100 and the second interchangeable lens 200b.
Differences between the second interchangeable lens
200b and the first interchangeable lens 200a will be ex-
plained below.
[0057] The second interchangeable lens 200b in-
cludes a second lens control device 209b instead of the
first lens control device 209a.
[0058] The body control device 109 firstly performs in-
itial communication with the second lens control device
209b via the aforementioned electric contacts 102 and
202 and identifies, based on the communication results,
that the second interchangeable lens 200b is mounted
on the body mount unit 101.
[0059] The second lens control device 209b, unlike the
first lens control device 209a, does not support any des-
ignation of the drive speed of the aperture 206. Therefore,
the body control device 109 sends an aperture drive com-
mand whose content is different from that of the afore-
mentioned aperture drive command (which is sent to the
first lens control device 209a), that is, the aperture drive
command which does not include the aperture drive
speed, to the second lens control device 209b.
[0060] After receiving the aperture drive command
sent from the body control device 109, the second lens
control device 209b, like the first lens control device 209a,
controls the aperture drive unit 208 and has the aperture
drive unit 208 drive the aperture 206 in accordance with
the content of the aperture drive command. However,
since the aperture drive command does not include any
designation of the aperture drive speed, the aperture 206
is always driven at a specified speed (for example, the
highest possible speed of the second interchangeable
lens 200b) when the second interchangeable lens 200b
is mounted on the camera body 100.
[0061] Furthermore, the second lens control device
209b does not perform estimation (or calculation) of the
drive time of the aperture 206 which was performed in
the aforementioned first interchangeable lens 200a.
Moreover, the second interchangeable lens 200b does
not include the lens-side ROM 210 which stores the
aforementioned lens data.
[0062] Meanwhile, the aperture drive commands are
not limited to the example explained above (the example
in which the first interchangeable lens 200a and the sec-
ond interchangeable lens 200b use mutually different
commands) and, for example, the first interchangeable
lens 200a and the second interchangeable lens 200b can

share an aperture drive command output by the body
control device 109. If such a shared aperture drive com-
mand is to be used, the second lens control device 209b
may be configured so that it refers to the parameters
representing the driving amount and the drive direction
of the aperture 206 and included in the aperture drive
command, but does not refer to the parameter represent-
ing the drive speed of the aperture 206. As the second
lens control device 209b is configured in this way, when
the second interchangeable lens 200b is mounted on the
camera body 100 in the same manner, the aperture 206
will be always driven at a specified speed (for example,
at the highest speed) as described above.

(Description of Digital Camera System made up of Cam-
era Body 100 and Third Interchangeable Lens 200c)

[0063] FIG. 4 is a schematic sectional view of the cam-
era body 100 and the third interchangeable lens 200c.
Differences between the third interchangeable lens 200c
and the first interchangeable lens 200a will be explained
below.
[0064] The third interchangeable lens 200c includes a
third lens control device 209c instead of the first lens
control device 209a.
[0065] The body control device 109 firstly performs in-
itial communication with the third lens control device 209c
via the aforementioned electric contacts 102 and 202 and
identifies, based on the communication results, that the
third interchangeable lens 200c is mounted on the body
mount unit 101.
[0066] The third interchangeable lens 200c does not
include the aperture drive unit 208 and the third lens con-
trol device 209c thereby does not support any operation
corresponding to the aperture drive command. Specifi-
cally speaking, the third interchangeable lens 200c can-
not drive the aperture 206 by itself. Instead, an aperture
operating lever (not shown in the drawing) which is con-
nected to the aperture 206 is provided near the lens
mount unit 201 for the third interchangeable lens 200c.
This aperture operating lever is a lever capable of moving
in a specified direction. The position of the aperture op-
erating lever corresponds to the size of the opening di-
ameter of the aperture 206. When the aperture operating
lever is moved, the opening diameter of the aperture 206
changes accordingly. Specifically speaking, when the
opening diameter of the aperture 206 is to be set to a
certain size, it is only necessary to move the aperture
operating lever to a position corresponding to that open-
ing diameter.
[0067] When the third interchangeable lens 200c is
mounted on the camera body 100, the aperture operating
lever engages with a drive member (not shown in the
drawing) included in the body side aperture drive unit
111. The body side aperture drive unit 111 is equipped
with an actuator (not shown in the drawing) that drives
this drive member. When the body side aperture drive
unit 111 drives the drive member, the aperture operating
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lever engaged with the drive member moves and the
opening diameter of the aperture 206 changes. Specifi-
cally speaking, the body side aperture drive unit 111
drives the aperture 206 included in the third interchange-
able lens 200c. When the third interchangeable lens 200c
is mounted, the body control device 109 controls the body
side aperture drive unit 111 to drive the aforementioned
drive member instead of sending the aperture drive com-
mand to the third lens control device 209c, thereby
changing the opening diameter of the aperture 206 to a
desired size.
[0068] Furthermore, the third lens control device 209c
does not support estimation (or calculation) of the drive
time of the aperture 206. Moreover, the third interchange-
able lens 200c does not include the lens-side ROM 210
which stores the aforementioned lens data.

(Description of Initialization Processing by Digital Cam-
era System made up of Camera Body 100 and Inter-
changeable Lens 200)

[0069] Next, initialization processing executed by the
body control device 109 and the control device 209 of
each lens (particularly the first lens control device 209a)
will be explained. The body control device 109 executes
the initialization processing at specified timing, for exam-
ple, when the interchangeable lens is mounted on the
camera body 100 in a power-on state or when the inter-
changeable lens is mounted on the camera body 100 in
a power-off state and then the camera body 100 enters
the power-on state. The body control device 109 sets
any one of the first to fourth control modes to the camera
body 100 during the initialization processing explained
below. The details of each control mode will be explained
later. Incidentally, the first lens control device 209a, the
second lens control device 209b, and the third lens con-
trol device 209c will be collectively referred to as the "lens
control device" in the following explanation.
[0070] FIG. 5 is a flowchart illustrating the initialization
processing executed by the body control device 109.
Firstly, communications are established between the
body control device 109 and the lens control device 209;
and then in first Step S100, the body control device 109
sends a "lens function data request command" to the
lens control device. In Step S110, the body control device
109 receives "lens function data" which is sent from the
lens control device as a response to the above-men-
tioned command. The lens function data is data used to
identify functions of the interchangeable lens and con-
tains information about, for example, whether the aper-
ture drive unit 208 exists or not, whether the drive speed
of the aperture 206 can be designated or not, the highest
possible drive speed of the aperture 206 (the aforemen-
tioned highest speed of the aperture), and whether a
zooming mechanism exists or not.
[0071] In Step S120, whether the interchangeable lens
mounted on the body mount unit 101 is the third inter-
changeable lens 200c or not is judged based on the con-

tent of the lens function data received in Step S110. For
example, if it is recognized based on the lens function
data that the aperture drive unit 208 does not exist, it is
determined that the third interchangeable lens 200c is
mounted. If it is determined that the third interchangeable
lens 200c is mounted, the processing proceeds to Step
S121 and the control mode of the camera body 100 is
set to the third control mode. If the third control mode is
set, the body control device 109 controls driving of the
aperture 206 by using the body side aperture drive unit
111 and does not send the aperture drive command to
the lens control device.
[0072] On the other hand, if it is determined in Step
S120 that an interchangeable lens other than the third
interchangeable lens 200c is mounted, the processing
proceeds to Step S130. In Step S130, whether the inter-
changeable lens mounted on the body mount unit 101 is
the second interchangeable lens 200b or not is judged
based on the content of the lens function data received
in Step S110. For example, if it is recognized based on
the lens function data that the drive speed of the aperture
206 cannot be designated, it is determined that the sec-
ond interchangeable lens 200b is mounted. If it is deter-
mined that the second interchangeable lens 200b is
mounted, the processing proceeds to Step S131 and the
control mode of the camera body 100 is set to the second
control mode. If the second control mode is set, the body
control device 109 controls driving of the aperture 206
by sending the aperture drive command to the lens con-
trol device, but the sent aperture drive command does
not include the drive speed of the aperture 206.
[0073] On the other hand, if it is determined in Step
S130 that an interchangeable lens other than the second
interchangeable lens 200b is mounted, the processing
proceeds to Step S140. Incidentally, in this embodiment,
the processing proceeds to Step S140 when an inter-
changeable lens which is neither the third interchange-
able lens 200c nor the second interchangeable lens 200b
is mounted, that is, when the first interchangeable lens
200a is mounted.
[0074] In Step S140, the body control device 109 sends
a "judgment data request command" to the first lens con-
trol device 209a. In Step S150, the body control device
109 receives "lens-side judgment data" sent from the first
lens control device 209a as a response to the above-
mentioned command. The lens-side judgment data used
for judgment on the camera body in this embodiment is
the lens data itself stored in the lens-side ROM 210. The
lens data contains, as described earlier, the operation
expression (1) "T=a/v+α" to calculate the estimated drive
time T from the aperture driving amount (the number of
steps to be driven) a and the aperture drive speed v, and
the correction term α of the aperture drive time used for
the above operation expression. Therefore, the lens con-
trol device 209a sends the operation expression (1)
"T=a/v+α" and the correction term α, which are generated
based on the lens data, as the lens-side judgment data
to the camera body. Incidentally, the lens-side ROM 210
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stores the correction term α as numerical value data and
stores the operation expression (1) as character-string
data and the lens control device 209a sends the numer-
ical value data and the character-string data to the cam-
era body.
[0075] In Step S160, the body control device 109 com-
pares the body-side judgment data stored in the body-
side ROM 112 with the lens-side judgment data received
in Step S150 and judges whether the contents of these
two pieces of data are identical or not. The content of the
body-side judgment data in this embodiment is the lens-
side judgment data itself which is stored in the body-side
ROM 112 in advance (that is, the aforementioned oper-
ation expression (1) and the correction term α). Specifi-
cally speaking, in this embodiment, each of the body-side
ROM 112 and the lens-side ROM 210 stores the judg-
ment data of the same content (the operation expression
(1) "T=a/v+α" and the correction term α) in advance; and
in Step S160, the body control device 109 judges whether
the contents of these two pieces of lens data are identical
or not.
[0076] If the content of the body-side judgment data
and the content of the lens-side judgment data are judged
to be identical in Step S160, the processing proceeds to
Step S161 and the body control device 109 sets the con-
trol mode of the camera body 100 to the first control mode.
If the first control mode is set, the body control device
109 controls driving of the aperture 206 by sending the
aperture drive command including the drive speed of the
aperture 206 to the lens control device. Furthermore, if
the first control mode is set, the body control device 109
acquires the estimated drive time by sending an aperture
drive time estimate command to the lens control device
209 before driving the aperture 206, and then controls
driving of the aperture 206 by using this estimated drive
time.
[0077] On the other hand, if the content of the body-
side judgment data and the content of the lens-side judg-
ment data are judged to be not identical in Step S160,
the processing proceeds to Step S162. In this case, the
body control device 109 judges that the lens data stored
in the ROM 210 in the first interchangeable lens 200a is
damaged due to strong electric impacts such as static
electricity; and the body control device 109 then sets the
fourth control mode, by which driving of the aperture 206
is restricted, to the camera body 100. In the fourth control
mode, the body control device 109 does not send the
aperture drive command to the first lens control device
209a and performs, for example, photographing opera-
tion while keeping an opening diameter of the aperture
206 fixed. Furthermore, the body control device 109 dis-
plays a message (so-called warning display) indicating
that there is inconsistency in the stored content of the
ROM 210 (for example, there is a failure on the lens side),
on a display device (not shown in the drawing) (such as
a liquid crystal display) so as to notify the user that control
of the aperture 206 is limited.
[0078] Incidentally, this embodiment has described the

content of the aforementioned "fourth control mode" as
displaying the above-mentioned message and limiting
control of the aperture 206. However, the content set in
the fourth control mode is not limited to that described
above. For example, the content of the fourth control
mode may be limited to only the aforementioned alarm
display. Alternatively, any stronger limitation may be ap-
plied by, for example, limiting power supply from the cam-
era body to an accessory (for example, by prohibiting the
supply of power which should be supplied to the aperture
drive system). Furthermore, any stronger limitation may
be applied by, for example, prohibiting the photographing
operation on the camera body side.
[0079] Furthermore, the alarm display method is not
limited to the display of the aforementioned message and
any display form may be used as long as a warning about
the occurrence of a failure on the lens can be reported
to the user. For example, a flashing or lighting alarm dis-
play using, for example, LEDs may be employed. Alter-
natively, a simple message display (such as "Aperture
NG") indicating that the aperture control is limited, or an
icon display indicating the aperture NG may be brought
up on, for example, a liquid crystal display.
[0080] FIG. 6 is a flowchart illustrating lens initialization
processing executed by the first lens control device 209a.
Firstly in Step S200, the first lens control device 209a
receives the "lens function data request command" from
the body control device 109 (corresponding to Step S100
in FIG. 5). In Step S210, the first lens control device 209a
sends the "lens function data" to the body control device
109 (corresponding to Step S110 in FIG. 5). In Step S220,
the first lens control device 209a receives the "judgment
data request command" from the body control device 109
(corresponding to Step S140 in FIG. 5). In Step S230,
the first lens control device 209a reads the lens data from
the ROM 210 and sends the read lens data as the "lens-
side judgment data" to the body control device 109 (cor-
responding to Step S150 in FIG. 5).

(Description of Photographing Operation)

[0081] FIG. 7 is a flowchart illustrating the photograph-
ing operation executed by the body control device 109
in the first control mode. Firstly in Step S300, the body
control device 109 accepts halfway press operation of
the release switch 120 by the user. In Step S310, the
body control device 109 executes well-known automatic
exposure (AE) control and automatic focus adjustment
(AF) control. The body control device 109 calculates the
opening diameter of the aperture 206 (or an aperture
value), exposure time of the image sensor 104 and the
like at the time of exposure by performing this AE control.
Subsequently in Step S320, the body control device 109
accepts full press operation of the release switch 120 by
the user. The body control device 109 starts exposure
control in response to this full press operation.
[0082] In Step S330, the body control device 109 sends
the aperture drive time estimation command to the first
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lens control device 209a. This command includes a pa-
rameter corresponding to the opening diameter (or the
aperture value) calculated in Step S310. Specifically
speaking, the aperture drive time estimation command
which is sent here is a command to have the first lens
control device 209a estimate time required to drive the
aperture 206 from the current opening diameter to the
opening diameter calculated in Step S310.
[0083] In Step S340, the body control device 109 re-
ceives the estimated drive time of the aperture 206 from
the first lens control device 209a. In Step S350, the body
control device 109 sends the aperture drive command to
the first lens control device 209a to drive the aperture
206 to the opening diameter (or the aperture value) cal-
culated in Step S310. This command includes a param-
eter corresponding to the opening diameter (or the ap-
erture value) calculated in Step S310.
[0084] In Step S360, the body control device 109 judg-
es whether the estimated drive time of the aperture 206
as received in Step S340 is more than a predetermined
threshold value or not. In this embodiment, this threshold
value is defined as a value of a release time lag in the
camera body 100 (for example, time required to drive the
quick return mirror 103 to its retracted position). Specif-
ically speaking, in Step S360, whether the time required
for photographing preparation of the aperture 206 is more
than the time required for photographing preparation on
the camera body 100 side or not is judged.
[0085] If it is judged in Step S360 that the estimated
drive time is more than the predetermined threshold val-
ue, the processing proceeds to Step S370. In Step S370,
the body control device 109 waits as long as necessary
for the completion of driving of the aperture 206; and then
the processing proceeds to Step S380. The waiting time
here is time obtained by subtracting the release time lag
on the camera body 100 side from the estimated drive
time of the aperture 206. On the other hand, if the esti-
mated drive time is equal to or less than the predeter-
mined threshold value in Step S360, driving of the aper-
ture 206 must have been completed when the photo-
graphing preparation on the camera body 100 side is
completed, so that the processing proceeds to Step S380
without providing the waiting time as in Step S370. In
Step S380, the photographing operation is executed.
Specifically speaking, the image sensor 104 is exposed
to light and the body control device 109 creates photo-
graphed image data based on light reception output of
the image sensor 104.
[0086] FIG. 8 is a flowchart illustrating photographing
operation executed by the first lens control device 209a
in the first control mode. Firstly in Step S400, the first
lens control device 209a receives the aperture drive time
estimation command from the body control device 109
(corresponding to Step S330 in FIG. 7). Then in Step
S410, the first lens control device 209a estimates the
drive time of the aperture 206 (or calculates the estimated
drive time) based on the parameters included in the re-
ceived aperture drive time estimation command (the ap-

erture driving amount a and the aperture drive speed v)
and the lens data stored in the lens-side ROM 210 (the
aforementioned operation expression (1) and the correc-
tion term α). In Step S420, the first lens control device
209a sends the estimated drive time calculated in Step
S410 to the body control device 109 (corresponding to
Step S340 in FIG. 7).
[0087] In Step S430, the first lens control device 209a
receives the aperture drive command from the body con-
trol device 109 (corresponding to Step S350 in FIG. 7).
Then in Step S440, the first lens control device 209a con-
trols the aperture drive unit 208 based on the parameters
included in the received aperture drive command so as
to drive the aperture 206 by the designated driving
amount in the designated drive direction and at the des-
ignated drive speed.
[0088] The camera system according to the aforemen-
tioned first embodiment can achieve the following oper-
ations and effects. (1) The first interchangeable lens 200a
includes: the optical system including the aperture 206
which is the driven member; the aperture drive unit 208
that drives the aperture 206; and the lens-side ROM 210
that stores the lens data about driving of the aperture 206
by the aperture drive unit 208. The first lens control device
209a sends to the camera body 100 the lens-side judg-
ment data, which is configured based on the lens data
stored in the lens-side ROM 210 and based on which
whether the lens data is properly stored in the lens-side
ROM 210 or not can be judged. As a result, whether the
lens data is true or false can be judged on the camera
body side by using the lens data which is used for actual
photographing operation (or aperture control operation).
If it is determined as "true" for this judgment, the data
retained in the lens-side ROM 210 can be used by con-
sidering that such data is highly safe, that is, the lens
data stored in the lens-side ROM 210 is properly stored.
Accordingly, it can be considered that the estimated drive
time of the aperture 206 will be calculated properly during
the subsequent photographing operation.
[0089] (2) The body control device 109 receives the
lens-side judgment data, which is configured based on
the lens data stored in the lens-side ROM 210 and based
on which whether the lens data is properly stored in the
lens-side ROM 210 or not can be judged on the camera
body 100, from the first interchangeable lens 200a, and
judges whether the lens data is properly stored in the
lens-side ROM 210 or not, based on the lens-side judg-
ment data. As a result, whether the lens data about the
aperture drive control is true or false can be judged before
the actual photographing operation (or aperture control
operation), so that it is possible to prevent failed photo-
graphing based on erroneous lens-side data.
[0090] (3) The first lens control device 209a estimates
the drive time required for the aperture drive unit 208 to
drive the aperture 206 by a specified amount at a spec-
ified speed based on the lens data stored in the ROM
210. As a result, it is possible for the camera body 100
to facilitate timewise collaboration between aperture driv-
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ing on the interchangeable lens 200 side and shutter driv-
ing on the camera body side, thereby shortening the re-
lease time lag.
[0091] (4) The first lens control device 209a sends the
lens data stored in the lens-side ROM 210 as the lens-
side judgment data to the camera body 100. Also, the
body control device 109 receives the lens data stored in
the lens-side ROM 210 as the lens-side judgment data
from the first interchangeable lens 200a. As a result,
whether the lens-side data (or the lens data) which is to
be used for the actual photographing operation (or the
aperture control operation) is true or false is judged by
using the lens-side data (or the lens data) itself. If it is
determined as a result of this judgment that the lens-side
data (or the lens data) is "true," it can be considered that
the lens data is properly stored and that the estimated
drive time of the aperture 206 will be calculated properly
during the subsequent photographing operation.

(Second Embodiment)

[0092] The configuration of a camera system accord-
ing to a second embodiment of the present invention is
the same as that of the first embodiment, except for some
part of it. The difference between the second embodi-
ment and the first embodiment will be explained below.
Incidentally, in the following explanation, the same ref-
erence numerals as those in the first embodiment are
assigned to the same elements as those in the first em-
bodiment and an explanation about them has been omit-
ted.
[0093] The camera system according to the second
embodiment is equipped with a means capable of calcu-
lating (or generating) simplified estimated drive time T’
relating to the estimated drive time T of the aforemen-
tioned aperture 206 by a "simpler method" (for example,
by simplified calculation) than the aforementioned first
embodiment separately from the means of estimating the
estimated drive time T; and the estimated drive time (or
a simplified calculated value) of the aperture as calculat-
ed by the simple method is defined as the lens-side judg-
ment data.
[0094] Now, the above-mentioned "simple method" will
be explained. In the first embodiment, the lens-side ROM
210 stores, as the lens data, the operation expression
(1) "T=a/v+α" (the aperture driving amount a, the aper-
ture drive speed v, the estimated drive time T, and the
correction term α) and the correction term α, and the
estimated drive time T is calculated by using this opera-
tion expression (1). On the other hand, the lens-side ROM
210 according to this second embodiment stores, be-
sides the combination of the above-mentioned operation
expression (1) and the correction term α, simplified op-
eration expression (2) "T’ =a/v" obtained by excluding
the correction term α from the above operation expres-
sion (1). The "simple method" according to the second
embodiment is to calculate (or generate) the "simplified
estimated drive time T’ " by using this simplified operation

expression (2). As is apparent from the operation expres-
sion (2), the "simplified estimated drive time T’ " is time
calculated by using only the aperture driving amount a
and the aperture drive speed v.
[0095] The body control device 109 sends to the first
lens control device 209a a "simplified aperture drive time
estimation command" that includes desired parameters
(a desired aperture driving amount (the number of steps)
a and a desired aperture drive speed v) and requests the
"simplified estimated drive time T’" from the interchange-
able lens 200a, instead of the aforementioned judgment
data request command in the first embodiment.
[0096] On the other hand, the body control device 109
stores the simple operation expression "T’ =a/v" in ad-
vance, which has the same content as that of the above-
mentioned simple operation expression (2), as the body-
side data in the body-side ROM 112. Specifically speak-
ing, the simple operation expression "T’ =a/v" is an op-
eration expression which is stored commonly in both the
body-side ROM 112 and the lens-side ROM 210 (the
above-described simple operation expression (2) will be
hereinafter sometimes referred to as the "common oper-
ation expression").
[0097] After sending the "simplified aperture drive time
estimation command" to the first lens control device
209a, the body control device 109 independently esti-
mates the aperture drive time based on the above-de-
scribed common operation expression (the body-side da-
ta) stored in the body-side ROM 112 and the above-de-
scribed desired parameters (the aperture driving amount
a and the aperture drive speed v) sent to the interchange-
able lens 200a.
[0098] Specifically speaking, the body control device
109 applies the above-mentioned desired parameters
(the aperture driving amount a and the aperture drive
speed v) to the common operation expression included
in the body-side data and calculates the simplified esti-
mated drive time T’. Then, the body control device 109
compares the simplified estimated drive time T’ received
from the first lens control device 209a with the simplified
estimated drive time T’ calculated by itself. If these values
are identical, the body control device 109 judges that the
lens data (not only the operation expression (2), but also
the operation expression (1) and the correction term α)
is properly stored in the lens-side ROM 210.
[0099] FIG. 9 is a flowchart illustrating initialization
processing executed by the body control device 109 ac-
cording to the second embodiment. Incidentally, the
processing from Step S100 to S130 is the same as that
of the lens initialization processing (FIG. 5) according to
the first embodiment, so its explanation has been omit-
ted.
[0100] If the body control device 109 determines in
Step S130 that the first interchangeable lens 200a is
mounted, the processing proceeds to Step S500. In Step
S500, the body control device 109 sends a simplified
aperture drive time estimation command including de-
sired parameters (the aperture driving amount a and the
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aperture drive speed v) to the first lens control device
209a. The parameters which are set here may be fixed
values (specified parameters, that is, a combination of a
specified aperture driving amount a and a specified ap-
erture drive speed v) or different random values which
vary every time the initialization processing is executed
(which may be a combination of both random values of
the aperture driving amount a and the aperture drive
speed v or a combination of these values, only either one
of which is a random value). In subsequent Step S510,
the body control device 109 receives the simplified esti-
mated drive time T’ from the first lens control device 209a.
[0101] In Step S520, the body control device 109 es-
timates the drive time of the aperture 206 in a simple
manner based on the body-side data (the common op-
eration expression) stored in the body-side ROM 112 and
the parameters for the aperture drive time estimation
command (the aperture driving amount a and the aper-
ture drive speed v) sent in Step S500. Then, in Step S530,
the body control device 109 judges whether the simplified
estimated drive time T’ received in Step S510 and the
simplified estimated drive time T’ calculated in Step S520
are identical or not. If these two values are identical, the
processing proceeds to Step S161 and the body control
device 109 sets the control mode of the camera body
100 to the first control mode.
[0102] On the other hand, if the simplified estimated
drive time T’ calculated on the body side and the simpli-
fied estimated drive time T’ calculated on the lens side
are judged to be not identical in Step S530, the process-
ing proceeds to Step S162. In this case, the body control
device 109 judges that the aforementioned lens data (not
only the operation expression (2), but also the operation
expression (1) and the correction term α) stored in the
lens-side ROM 210 in the first interchangeable lens 200a
is damaged due to strong electric impacts such as static
electricity; and the body control device 109 sets the fourth
control mode, by which driving of the aperture 206 is re-
stricted, to the camera body 100.
[0103] FIG. 10 is a flowchart illustrating initialization
processing executed by the first lens control device 209a
according to the second embodiment. Incidentally, the
processing in Steps S200 and S210 is the same as that
of the lens initialization processing (FIG. 6) according to
the first embodiment, so its explanation has been omit-
ted.
[0104] In Step S600, the first lens control device 209a
receives the "simplified aperture drive time estimation
command" from the body control device 109 (corre-
sponding to Step S500 in FIG. 9). In Step S610 in the
same manner as in Step S410 in FIG. 8, the first lens
control device 209a estimates the drive time of the ap-
erture in a simplified manner (or calculates the simplified
estimated drive time T’) based on the parameters includ-
ed in the received simplified aperture drive time estima-
tion command (the aperture driving amount a and the
aperture drive speed v) and the lens data (or the common
operation expression) stored in the lens-side ROM 210.

In Step S620, the first lens control device 209a sends
the simplified estimated drive time T’ calculated in Step
S610 to the body control device 109 (corresponding to
Step S510 in FIG. 9).
[0105] The camera system according to the aforemen-
tioned second embodiment can achieve the following op-
erations and effects. (1) The first lens control device 209a
sends the simplified estimated drive time T’ of the aper-
ture 206 as the lens-side judgment data to the camera
body 100. Furthermore, the body control device 109 re-
ceives the result T’ of the simplified calculation of the
drive time required to drive the aperture 206 by an arbi-
trary amount (the number of steps) at an arbitrary speed,
which was calculated by the first lens control device 209a
based on the lens data (or the common operation ex-
pression), as the lens-side judgment data from the first
interchangeable lens 200a. The lens data (or the com-
mon operation expression) same as part of the lens data
(or the common operation expression) stored in the lens-
side ROM 210 in the first interchangeable lens 200a is
stored in the body-side ROM 112 in the camera body
100. The body control device 109 estimates, in a simpli-
fied manner, the drive time required to drive the aperture
206 by the arbitrary amount (the number of steps) at the
arbitrary speed based on the lens data (or the common
operation expression) stored in the body-side ROM 112;
and then compares the simplified estimated drive time
T’ with the lens-side judgment data (the simplified esti-
mated drive time T’ calculated on the lens side) received
from the first interchangeable lens 200a. In this manner,
the lens-side judgment data stored in the lens-side ROM
210 can be handled as highly safe data (the lens-side
judgment data stored in the lens-side ROM 210 can be
considered as being properly stored). Consequently, the
lens-side ROM itself can be handled as being highly safe.
Specifically speaking, all pieces of the lens data in the
lens-side ROM 210 (all three of the common operation
expression, the operation expression (1), and the correc-
tion term α) can be considered as being highly safe (by
considering that they are properly stored). As a result,
the safety or stability of the lens data can be confirmed
with only the calculation result of the simplified estimated
drive time T’ and, therefore, it is possible to reduce the
size of the lens-side judgment data and reduce commu-
nication loads. It is also possible to judge not only whether
the lens data is properly stored or not, but also whether
or not the simplified estimated drive time T’ can be prop-
erly calculated by using the lens data (the operation ex-
pression (2) which is part of the operation expression
(1)), that is, to perform partial judgment of the operation
expression (1).

(Third Embodiment)

[0106] The configuration of a camera system accord-
ing to a third embodiment of the present invention is the
same as that of the first embodiment, except for some
part of it. The difference between the third embodiment
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and the first embodiment will be explained below. Inci-
dentally, in the following explanation, the same reference
numerals as those in the first embodiment are assigned
to the same elements as those in the first embodiment
and an explanation about them has been omitted.
[0107] With the camera system according to the third
embodiment, the body-side data as explained in each of
the aforementioned embodiments is not stored in the
body-side ROM 112 of the camera body 100. The body
control device 109 sends two aperture drive time estima-
tion commands whose parameters are different (at least
either one of the values of the aperture driving amount a
and the aperture drive speed v is different) to the first
lens control device 209a. Then, the body control device
109 judges whether the lens data is properly stored in
the lens-side ROM 210 by judging whether the size re-
lation between two estimated drive times obtained by the
respective commands is as expected or not.
[0108] For example, let us assume that the first aper-
ture drive time estimation command (hereinafter some-
times referred to as the "aperture drive time estimation
command A") is a command to estimate the drive time
when driving the aperture 206 by a 2-step amount (the
aperture driving amount a = 2 steps) in a specified direc-
tion at specified aperture drive speed; and the second
aperture drive time estimation command (hereinafter
sometimes referred to as the "aperture drive time esti-
mation command B") is a command to estimate the drive
time when driving the aperture 206 by a 4-step amount
(the aperture driving amount a = 4 steps) in the same
direction and at the same aperture drive speed as those
of the first aperture drive time estimation command. In
this case, the estimated drive time (time calculated by
using v = the specified speed, a = 2 steps, the aforemen-
tioned operation expression (1), and the correction term
α) sent from the first lens control device 209a as a re-
sponse to the first aperture drive time estimation com-
mand should be smaller than the estimated drive time
(time calculated by using v = the specified speed, a = 4
steps, the aforementioned operation expression (1), and
the correction term α) sent as a response to the second
aperture drive time estimation command because the ap-
erture driving amount (2 steps) for the aperture drive time
estimation command A is less than the aperture driving
amount (4 steps) for the aperture drive time estimation
command B. As a matter of course, the body control de-
vice 109 expects, among the estimated drive times sent
from the first lens control device 209a, that the estimated
drive time in response to the aperture drive time estima-
tion command A is smaller (or shorter) then the estimated
drive time in response to the aperture drive time estima-
tion command B. So, the body control device 109 judges
whether the first estimated drive time is smaller than the
second estimated drive time or not, thereby examining
whether the first lens control device 209a has estimated
the drive time of the aperture 206 successfully and prop-
erly, that is, whether the lens data is properly stored in
the lens-side ROM 210 or not. In this third embodiment,

when the first estimated drive time is smaller than the
second estimated drive time, it is determined that the first
lens control device 209a has estimated the drive time of
the aperture 206 successfully and properly.
[0109] FIG. 11 is a flowchart illustrating lens initializa-
tion processing executed by the body control device 109
according to the third embodiment. Incidentally, the
processing from Step S100 to S130 is the same as that
of the lens initialization processing (FIG. 5) according to
the first embodiment, so its explanation has been omit-
ted.
[0110] If the body control device 109 determines in
Step S130 that the first interchangeable lens 200a is
mounted, the processing proceeds to Step S700. In Step
S700, the body control device 109 sends an aperture
drive time estimation command including specified pa-
rameters (hereinafter referred to as the aperture drive
time estimation command A) to the first lens control de-
vice 209a. The parameters which are set here may be
fixed values or different random values every time the
initialization processing is executed. In subsequent Step
S710, the body control device 109 receives the estimated
drive time (hereinafter referred to as the estimated drive
time A) from the first lens control device 209a.
[0111] In Step S720, the body control device 109 sends
an aperture drive time estimation command including dif-
ferent parameters from those sent in Step S700 (herein-
after referred to as the aperture drive time estimation
command B). It is assumed that the parameters included
in the aperture drive time estimation command B are pa-
rameters which will ensure larger drive time as the esti-
mated result than that resulted from the parameters in-
cluded in the aperture drive time estimation command A.
For example, the same drive direction and drive speed
may be used and the driving amount of the aperture drive
time estimation command B may be larger. Alternatively,
the same driving amount and drive direction may be used
and a lower drive speed may be employed for the drive
time estimation command B. In subsequent Step S730,
the body control device 109 receives the estimated drive
time (hereinafter referred to as the estimated drive time
B) from the first lens control device 209a.
[0112] In Step S740, the body control device 109 judg-
es whether the estimated drive time A received in Step
S710 is smaller than the estimated drive time B received
in Step S730 or not. If the estimated drive time A is smaller
than the estimated drive time B, the processing proceeds
to Step S161 and the body control device 109 sets the
control mode of the camera body 100 to the first control
mode.
[0113] On the other hand, if the estimated drive time
A is equal to or larger than the estimated drive time B in
Step S740, the processing proceeds to Step S162. In
this case, the body control device 109 considers that the
lens data stored in the lens-side ROM 210 in the first
interchangeable lens 200a is damaged due to strong
electric impacts such as static electricity; and the body
control device 109 sets the fourth control mode, by which
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driving of the aperture 206 is restricted, to the camera
body 100.
[0114] FIG. 12 is a flowchart illustrating lens initializa-
tion processing executed by the first lens control device
209a according to the third embodiment. Incidentally, the
processing in Steps S200 and S210 is the same as that
of the initialization processing (FIG. 6) according to the
first embodiment, so its explanation has been omitted.
[0115] In Step S800, the first lens control device 209a
receives the "aperture drive time estimation command
A" from the body control device 109 (corresponding to
Step S700 in FIG. 11). In Step S810 in the same manner
as in Step S410 in FIG. 8, the first lens control device
209a estimates the drive time of the aperture 206 (or
calculates the estimated drive time A) based on the pa-
rameters (the aperture driving amount a and the aperture
drive speed v) included in the received aperture drive
time estimation command A and the lens data (the above-
described operation expression (1) and the correction
term α) stored in the lens-side ROM 210. In Step S820,
the first lens control device 209a sends the estimated
drive time A calculated in Step S810 to the body control
device 109 (corresponding to Step S710 in FIG. 11).
[0116] Incidentally, the system may be configured so
that the aforementioned operation expression (2) may
be stored as the lens data stored in the lens-side ROM
210 and the drive time of the aperture 206 may be esti-
mated (or the estimated drive time A may be calculated)
by using this operation expression (2) in Step S810 de-
scribed above.
[0117] From Step S830 to Step S850 in the same man-
ner as from Step S800 to Step S820, the first lens control
device 209a receives the "aperture drive time estimation
command B" from the body control device 109 (corre-
sponding to Step S720 in FIG. 11), calculates the esti-
mated drive time B in the same manner as in Step S810
described above, and sends it to the body control device
109 (corresponding to Step S730 in FIG. 11).
[0118] The camera system according to the aforemen-
tioned third embodiment can achieve the following oper-
ations and effects. (1) The body control device 109 sends
the two aperture drive time estimation commands includ-
ing mutually different parameters to the first lens control
device 209a, compares the two estimated drive times
sent by the first lens control device 209a in response to
the above two commands, and thereby judges whether
the lens data is properly stored in the ROM 210 or not
(that is, the safety of the lens data). As a result, it is pos-
sible to judge the safety or stability of the lens data without
necessity to store the body-side data, which is used to
judge the safety of the lens data, in the body-side ROM
112 in the camera body 100 in advance.

(Fourth Embodiment)

[0119] The configuration of a camera system accord-
ing to a fourth embodiment of the present invention is the
same as that of the first and second embodiments, except

for some part of it. The difference between the fourth
embodiment and the first and second embodiments will
be explained below. Incidentally, in the following expla-
nation, the same reference numerals as those in the first
and second embodiments are assigned to the same el-
ements as those in the first and second embodiments
and an explanation about them has been omitted.
[0120] The camera system according to the fourth em-
bodiment calculates the estimated drive time T of the
aforementioned aperture 206 by using the operation ex-
pression (1) explained in the aforementioned first em-
bodiment and uses the calculated estimated aperture
drive time as the lens-side judgment data.
[0121] The body-side ROM 112 according to the fourth
embodiment stores the above-described operation ex-
pression (1) in advance, but does not store the correction
term α data (numerical value data). Regarding the cor-
rection term α data, the data size of data of only one
interchangeable lens may possibly become large; and if
the correction term α data of each of a plurality of inter-
changeable lenses is to be stored in the body-side ROM
112, it might become necessary to, for example, add a
memory (such as a ROM). Therefore, the system accord-
ing to this fourth embodiment is configured so that the
correction term α data is not stored in the body-side ROM
112 in advance and is received from the interchangeable
lens (the lens-side ROM 210) every time it is needed (by
issuing a correction term α data request command to the
interchangeable lens). Incidentally, when the body con-
trol device 109 sends the aperture drive time estimation
command including the desired parameters (the aperture
driving amount a and the aperture drive speed v) to the
lens control device 209a, it sends the correction term α
data request command.
[0122] After receiving the above-described aperture
drive time estimation command, the lens control device
209 calculates the estimated drive time T by using the
above-described operation expression (1) and the cor-
rection term α data which are stored in the lens-side ROM
210. After also receiving the correction term α data re-
quest command, the lens control device 209 extracts the
correction term α data corresponding to the desired pa-
rameters from among the plurality of pieces of correction
term α data stored in the lens-side ROM 210. Then, the
lens control device sends the calculated estimated drive
time T and the extracted correction term α data (the nu-
merical value data) to the body side.
[0123] After receiving the correction term α data from
the lens-side ROM 210, the body control device 109 in-
dependently estimates (or calculates) the aperture drive
time based on the received correction term α data, the
aforementioned operation expression (1) (the body-side
data) stored in the body-side ROM 112, and the above-
described desired parameters (the aperture driving
amount a and the aperture drive speed v) sent to the
interchangeable lens 200a. Then, the body control device
109 compares the estimated drive time T received from
the first lens control device 209a with the estimated drive
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time T calculated by itself; and if these values are iden-
tical, the body control device 109 considers that the lens
data (the operation expression (1) and the correction
term α) is properly stored in the lens-side ROM 210.
[0124] FIG. 13 is a flowchart illustrating initialization
processing executed by the body control device 109 ac-
cording to the fourth embodiment. Incidentally, the
processing from Step S100 to S130 is the same as that
of the lens initialization processing (FIG. 5) according to
the first embodiment, so its explanation has been omit-
ted.
[0125] If the body control device 109 determines in
Step S130 that the first interchangeable lens 200a is
mounted, the processing proceeds to Step S900.
[0126] In Step S900, the body control device 109 sends
a drive time estimation command including desired pa-
rameters (the aperture driving amount a and the aperture
drive speed v) to the first lens control device 209a. The
parameters which are set here may be fixed values (spec-
ified parameters, that is, a combination of a specified
aperture driving amount a and a specified aperture drive
speed v) or different random values which vary every
time the initialization processing is executed (which may
be a combination of both random values of the aperture
driving amount a and the aperture drive speed v or a
combination of these values, only either one of which is
a random value).
[0127] Also, in this Step S900, the body control device
109 sends a command to request the aforementioned
correction term α data from the first lens control device
209a. The body control device 109 requests the lens con-
trol device 209, through this request command, to provide
the correction term α data corresponding to a combina-
tion of the specified aperture driving amount a and the
specified aperture drive speed v.
[0128] In subsequent Step S910, the body control de-
vice 109 receives the estimated drive time T’ from the
first lens control device 209a. Also in this Step S910, the
body control device 109 receives the numerical value
data of the correction term α extracted by the lens control
device 209a.
[0129] In Step S920, the body control device 109 es-
timates and calculates the drive time of the aperture 206
in a simplified manner based on the body-side data (the
operation expression (1)) stored in the body-side ROM
112, the parameters for the aperture drive time estimation
command (the aperture driving amount a and the aper-
ture drive speed v) sent in Step S900, and the numerical
value data of the correction term α acquired from the lens
side in Step S910. Then, in Step S930, the body control
device 109 judges whether the estimated drive time T
received in Step S910 and the estimated drive time T
calculated in Step S920 are identical or not. If these two
values are identical, the processing proceeds to Step
S161 and the body control device 109 sets the control
mode of the camera body 100 to the first control mode.
[0130] On the other hand, if the estimated drive time
T calculated on the body side and the estimated drive

time T calculated on the lens side are not identical in Step
S930, the processing proceeds to Step S162. In this
case, the body control device 109 considers that the
aforementioned lens data (at least one of the operation
expression (1) and the correction term α) stored in the
lens-side ROM 210 in the first interchangeable lens 200a
is damaged due to strong electric impacts such as static
electricity; and the body control device 109 sets the fourth
control mode, by which driving of the aperture 206 is re-
stricted, to the camera body 100.
[0131] FIG. 14 is a flowchart illustrating initialization
processing executed by the first lens control device 209a
according to the fourth embodiment. Incidentally, the
processing in Steps S200 and S210 is the same as that
of the lens initialization processing (FIG. 6) according to
the first embodiment, so its explanation has been omit-
ted.
[0132] In Step S1000, the first lens control device 209a
receives the "aperture drive time estimation command"
and the "correction term α data request command" from
the body control device 109 (corresponding to Step S900
in FIG. 13). In Step S1010 in the same manner as in Step
S410 in FIG. 8, the first lens control device 209a esti-
mates and calculates the drive time of the aperture 206
(or calculates the estimated drive time T) based on the
parameters (the aperture driving amount a and the ap-
erture drive speed v) included in the received aperture
drive time estimation command and the lens data (the
operation expression (1) and the numerical value data
of the correction term α) stored in the lens-side ROM
210. In Step S1020, the first lens control device 209a
sends the estimated drive time T calculated in Step
S1010 to the body control device 109 (corresponding to
Step S910 in FIG. 13).
[0133] The camera system according to the aforemen-
tioned fourth embodiment can achieve the following op-
erations and effects. (1) Since the safety or stability of
data stored in the lens-side ROM 210 can be judged with-
out making the body-side ROM 112 retain the correction
term α data of the plurality of interchangeable lenses, it
is possible to simplify the hardware configuration of the
camera body side.
[0134] The following variations are also within the
scope of the present invention and one or more variations
can be combined with the aforementioned embodiments.

(Variation 1)

[0135] Each of the aforementioned embodiments de-
scribed the example where the present invention is ap-
plied to the lens data about driving of the aperture 206
which can be moved so as to change the size of the
opening through which the light flux passes; however,
the present invention can also be applied to other driven
members. For example, the present invention may be
applied to lens data about driving of the focusing lens
204 which can be moved in a direction of the optical axis
X of the optical system. Specifically speaking, the first
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interchangeable lens 200a may be configured so as to
be capable of estimating the drive time of the focusing
lens 204 and the lens data about driving of the focusing
lens 204 may be stored in the lens-side ROM 210. Fur-
thermore, a shake correction lens that corrects image
blurs of a subject image (lens capable of moving in a
direction including a component perpendicular to the op-
tical axis X) can be added to the first interchangeable
lens 200a and the present invention can be applied to
this shake correction lens.

(Variation 2)

[0136] In the first embodiment, only some part of the
lens data may be generated as the lens-side judgment
data and sent to the camera body 100 without sending
all pieces of the lens data to the camera body 100 as the
lens-side judgment data. For example, if the lens data
includes an operation expression to estimate the drive
time of the aperture 206 and its correction term, only the
operation expression may be generated and sent as the
lens-side judgment data. In this case, all what is needed
is to store only the operation expression in the body-side
ROM 112 in the camera body 100.
[0137] Furthermore, the lens-side judgment data may
be data other than the operation expression or the cor-
rection term of the aforementioned estimated drive time.
For example, it may be a parameter other than the cor-
rection term given to the operation expression of the es-
timated drive time or may be data representing a unit of
drive control of the aperture 206 (driving unit of the ap-
erture drive unit 208) (for example, the number of aper-
ture drive steps as indicated by data "1 LSB"). Further-
more, it may be data representing whether the lens data
is stored in the lens-side ROM 210 or not.

(Variation 3)

[0138] Timing to store the body-side judgment data in
the body-side ROM 112 in the camera body 100 may be,
for example, when the relevant camera body 100 is man-
ufactured or when the relevant interchangeable lens is
mounted on the camera body 100 for the first time. In the
latter case, normal lens-side judgment data is stored at
the first time the interchangeable lens is mounted; and
then every time the interchangeable lens is mounted, the
lens data judgment is performed.

(Variation 4)

[0139] In each of the aforementioned embodiments,
the lens data judgment is performed during the initializa-
tion processing; however, the present invention is not
limited to such embodiment. For example, the lens data
judgment may be performed every certain period of time
when the digital camera 1 is in the power-on state; or the
lens data judgment may be performed every time photo-
graphing is performed.

(Variation 5)

[0140] When the two estimated drive times are com-
pared in the second embodiment, these two values
should not necessarily be strictly identical. For example,
an error may occur in these two estimated drive times
depending on floating-point arithmetic precision. So, if
the difference between the two estimated drive times is
equal to or less than a specified threshold value, they
may be determined to be identical.

(Variation 6)

[0141] In the second embodiment, the lens control de-
vice 209a performs simplified calculation of the aperture
drive time by using the common operation expression;
however, the system may be configured so that the sim-
plified aperture drive estimated time T’ is calculated with-
out using an operation expression like the one mentioned
above, but using a table (for example, a two-dimensional
table whose parameters are the aperture driving amount
a and the aperture drive speed v). In this case, the body
control device 109 should be configured to include a table
of the same content as this calculation table.

(Variation 7)

[0142] In each of the aforementioned embodiments
when the fourth control mode is set (when it is determined
that the lens data is not properly stored), the photograph-
ing operation and other processing are executed without
sending the aperture drive command to the first lens con-
trol device 209a and by keeping an opening diameter of
the aperture 206 fixed; however, different operation from
that of each embodiment may be adopted when the lens
data is not properly stored. For example, driving of the
aperture may be performed without designating the drive
speed of the aperture 206 (by sending the aperture drive
command which does not include the parameter for the
drive speed) (that is, the setting of the "second control
mode" in the aforementioned embodiments may be set),
or power supply to the interchangeable lens may be
stopped or photographing using the relevant inter-
changeable lens may be prohibited.

(Variation 8)

[0143] In place of the simplified aperture drive time es-
timation command sent by the body control device 109
when performing the judgment in the second embodi-
ment, a command same as the aperture drive time esti-
mation command used for photographing may be used.
Specifically speaking, if the operation expression (1) and
correction term α same as the operation expression (1)
and the correction term α stored in the lens-side ROM
210 in the interchangeable lens 200 mounted on the body
mount unit are stored in the body-side ROM 112 in ad-
vance, the same judgment as that in the second embod-
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iment can be performed without separately using the sim-
plified common operation expression (or without storing
it in the ROMs of both sides).

(Variation 9)

[0144] In each of the aforementioned embodiments,
the lens control device 209a calculates the aperture drive
time T by using the operation expression (1) and the cor-
rection term α; however, the system may be configured
so that the aperture drive estimated time T is calculated
without using an operation expression like the one men-
tioned above, but by using a table (for example, a two-
dimensional table whose parameters are the aperture
driving amount a and the aperture drive speed v and in
which the correction term α is added in advance to nu-
merical values in the table).

(Variation 10)

[0145] The aforementioned third embodiment is con-
figured so that if the estimated drive time as a response
to the aperture drive time estimation command A is small-
er (or shorter) than the estimated drive time as a response
to the aperture drive time estimation command B, it is
determined that the first lens control device 209a has
successfully estimated the drive time of the aperture 206
(that is, the lens data is properly stored in the lens-side
ROM 210). However, the judgment of this size relation
may be reversed. Specifically speaking, the body control
device 109 may set the aperture driving amount of the
aperture drive time estimation command A to be larger
than the aperture driving amount of the aperture drive
time estimation command B and then judge whether the
first estimated drive time is larger than the second esti-
mated drive time or not (if the first estimated drive time
is larger than the second estimated drive time, that means
the first lens control device 209a has successfully esti-
mated the drive time of the aperture 206, that is, the lens
data is properly stored in the lens-side ROM 210).

(Variation 11)

[0146] The above-described third embodiment and
Variation 10 are configured so that the first lens control
device 209a calculates the estimated drive times respec-
tively in response to the aperture drive time estimation
commands A and B from the body control device 109
and sends the calculated estimated drive times to the
body control device 109. Furthermore, the body control
device 109 is configured to compare the two estimated
drive times received from the lens control device 209a
and identifies which one is larger/smaller than the other.
However, the body control device 109 does not neces-
sarily have to receive the two estimated drive times or
perform the comparison operation, but all what is needed
is to find the size relation between the two estimated drive
times (Time A and Time B) ("Time A < Time B" in the

third embodiment and "Time A > Time B" in Variation 10).
Therefore, the system may be configured so that after
calculating the two estimated drive times, the lens control
device 209a itself compares the size relation between
the two estimated drive times and sends information in-
dicating the comparison result (information indicating the
size relation between the two calculated estimated drive
times, for example, information indicating "Time A < Time
B" in the third embodiment and information indicating
"Time A > Time B" in Variation 10) to the body control
device 109.

(Variation 12)

[0147] In the above-described second embodiment,
the body control device 109 also independently estimates
the aperture drive time in a simplified manner by using
the aforementioned "common operation expression."
However, instead of performing the simplified estimation
(calculation) using the aforementioned "common opera-
tion expression," the body control device 109 may cal-
culate the aforementioned "simplified estimated drive
time T’" by using table information (described later) (the
body-side data) stored in the body-side ROM 112 in ad-
vance. Specifically speaking, the table information (the
body-side data) composed of desired parameters (com-
binations of a desired aperture driving amount a and a
desired aperture drive speed v) and the "simplified esti-
mated drive time T’" corresponding to each of such com-
binations may be stored in the body-side ROM 112. Then,
the body control device 109 selects the "simplified esti-
mated drive time T"’ which is to be used as a comparison
target corresponding to the desired parameters (the ap-
erture driving amount a and the aperture drive speed v)
to be sent as a command to the lens side, from the table
information. Then, the body control device 109 compares
the "simplified estimated drive time T’" sent from the lens
control device 209a with the "simplified estimated drive
time T’" selected from the aforementioned table informa-
tion. Subsequent processing is the same as that in the
aforementioned second embodiment. As a result, the
body control device 109 can compare the "simplified es-
timated drive times T’" without performing calculation by
using the common operation expression.
[0148] Variation 12 which is a variation of the second
embodiment will be explained below with reference to
FIG. 15 and FIG. 16. Incidentally, in the following expla-
nation, the same reference numerals as those in the sec-
ond embodiment are assigned to the same elements as
those in the second embodiment and an explanation
about them has been omitted.
[0149] FIG. 15 shows an example of table information
stored in the body-side ROM 112. The body-side ROM
112 stores table information 10 instead of the "simplified
operation expression (2) "T’ =a/v" described earlier. The
table information 10 contains a plurality of sets (five sets
in FIG. 16) of parameters including the aperture driving
amount a and the aperture drive speed v, which are as-
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sociated with simplified estimated drive time T’. In the
following explanation, this set will be referred to as the
parameter set (the body-side data). Incidentally, simpli-
fied estimated drive times T1’ to T5’ indicated in FIG. 15
are, for example, values each calculated in advance by
assigning one of the aperture driving amounts a1 to a5
and one of the aperture drive speeds v1 to v5 which are
indicated in FIG. 15 to the aforementioned "simplified op-
eration expression (2)" stored in advance in, for example,
a computer installed at a factory manufacturing this cam-
era system. This table information is stored in the body-
side ROM 112 at the time of, for example, factory ship-
ment.
[0150] FIG. 16 is a flowchart illustrating initialization
processing executed by the body-side control device 109
according to Variation 12. Incidentally, the operation from
Step S100 to S130 is the same as that of the flowchart
shown in FIG. 9, so its explanation has been omitted.
[0151] When the first interchangeable lens 200a is
mounted on the camera body 100, the body-side control
device 109 makes a negative judgment in Step S130 and
the processing proceeds to Step S1090. In Step S1090,
the body control device 109 selects any one of the pa-
rameter sets from the table information 10 stored in the
body-side ROM 112.
[0152] In subsequent Step S1100, the body control de-
vice 109 sends the simplified aperture drive time estima-
tion command to the first lens control device 209a. This
command contains the aperture driving amount and the
aperture drive speed of the parameter set selected in
Step S1090. For example, if the first set is selected in
Step S1090, the command sent in Step S1100 contains
the aperture driving amount a1 and the aperture drive
speed v1.
[0153] Next in Step S510, the body control device 109
receives the simplified estimated drive time T’ calculated
by the first lens control device 209a from the first lens
control device 209a. This estimated drive time T’ is a
value calculated by the first lens control device 209a by
assigning the aperture driving amount and the aperture
drive speed, which are contained in the command sent
in Step S1100, to the aforementioned simplified opera-
tion expression (2). For example, if the first set is selected
in Step S1090, the first lens control device 209a calcu-
lates the simplified estimated drive time T’ by using the
aperture driving amount a1 and the aperture drive speed
v1.
[0154] Then, in Step S1120, the body control device
109 acquires the simplified estimated drive time T’ in-
cluded in the parameter set selected in Step S1090 from
the table information 10. For example, if the first set is
selected in Step S1090, the simplified estimated drive
time T1’ included in that first set is acquired in Step
S1120. Subsequently, in Step S1130, the body control
device 109 judges whether the simplified estimated drive
time T’ received in Step S510 and the simplified estimat-
ed drive time T’ (for example, T1’) acquired in Step S1120
are identical or not. If these two values are identical, the

processing proceeds to Step S161 and the body control
device 109 sets the control mode of the camera body
100 to the first control mode mentioned earlier. On the
other hand, if the two values are not identical in Step
S1130, the processing proceeds to Step S162 and the
body control device 109 sets the aforementioned fourth
control mode to the camera body 100.
[0155] Incidentally, in this Variation 12, the operation
of the first lens control device 209a is the same as that
illustrated in the flowchart of FIG. 10, so that its explana-
tion has been omitted.
[0156] Meanwhile, in Variation 12 described above,
the simplified operation expression (2) "T’ =a/v" is used
as an operation expression when the simplified estimated
drive times T1’ to T5’ in the table information 10 are cal-
culated in advance and when the simplified estimated
drive time T’ to be received from the interchangeable lens
is calculated at the interchangeable lens in Step S510 of
FIG. 16. However, it is also possible to employ the con-
figuration so as to use the aforementioned operation ex-
pression (1) "T=a/v+α (T=α+a/v)" instead of this simpli-
fied operation expression (2).
[0157] Variation 12 has described the example in
which the table information 10 includes the five param-
eter sets, that is, the first to fifth sets; however, the number
of the parameter sets is not limited to five and may be
more or less than five. For example, the table information
10 may include only one parameter set. However, if two
or more parameter sets are included in the table infor-
mation 10, the two or more parameter sets can be se-
quentially sent to the interchangeable lens and the sim-
plified estimated drive time T’ can be checked for each
of the parameter sets, so that the safety check effect of
the lens data stored in the lens-side ROM 210 can be
enhanced. Therefore, the table information 10 should
preferably include a plurality of parameter sets.

(Variation 13)

[0158] In each of the aforementioned embodiments
and each of the variations regarding control at the camera
body, the body control device performs the judgment op-
eration only once (for example, Step S160 in FIG. 5, Step
S530 in FIG. 9, and Step S1130 in FIG. 15) to judge
whether to set the aforementioned first control mode or
to set the aforementioned fourth control mode. The cam-
era body may be configured to perform this judgment
more than once. Alternatively, this judgment operation
may be performed once and the first or fourth control
mode may be set, and then this judgment may be per-
formed again at specified timing (for example, when re-
judgment is requested or a specified period of time has
elapsed since the last judgment). Furthermore, this judg-
ment may be performed repeatedly in every specified
cycle.
[0159] Incidentally, when this re-judgment is to be per-
formed, the camera body requests the interchangeable
lens to send the lens-side judgment data to the camera
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body again and the camera body operates to prepare the
data for comparison with the lens-side judgment data
again. Referring to the example of FIG. 15, the operation
is performed to repeat the operation from Step S1090 to
Step S1130 again.
[0160] The present invention is not limited to the
above-described embodiments unless features of the
present invention are impaired; and other embodiments
which are conceivable within the range of technical ideas
of the present invention are also included within the scope
of the present invention.
[0161] The disclosure of the following priority applica-
tion is herein incorporated by reference: Japanese Patent
Application No. 2012-191979 filed on August 31, 2012;
and Japanese Patent Application No. 2012-269590 filed
on December 10, 2012.

REFERENCE SIGNS LIST

[0162] 100 camera body; 101 body mount unit; 102,
202 pluralities of electric contacts; 103 quick return mir-
ror; 104 image sensor; 105 sub-mirror; 106 focal point
detector; 107 finder screen; 108 pentaprism; 109 body
control device; 110 ocular lens; 111 body side aperture
drive unit; 112, 210 ROMs; 120 release switch; 200a first
interchangeable lens; 200b second interchangeable
lens; 200c third interchangeable lens; 201 lens mount
unit; 204 focusing lens; 206 aperture; 207 lens drive unit;
208 aperture drive unit; 209a first lens control device;
209b second lens control device; and 209c third lens con-
trol device.

Claims

1. An interchangeable lens, comprising:

a mount unit on which a camera body can be
mounted;
a driven member;
a drive unit that drives the driven member;
a storage unit that stores lens data related to
driving of the driven member by the drive unit;
and
a transmitter that sends lens-side judgment da-
ta, based on which whether the lens data is prop-
erly stored in the storage unit can be judged at
the camera body, to the camera body.

2. The interchangeable lens according to claim 1,
wherein:

the lens-side judgment data is generated based
on the lens data stored in the storage unit.

3. The interchangeable lens according to claim 1 or 2,
further comprising:

an estimation unit that estimates drive time re-
quired for the drive unit to drive the driven mem-
ber by a desired driving amount at a desired
drive speed based on the lens data stored in the
storage unit.

4. The interchangeable lens according to claim 3,
wherein:

the transmitter sends the drive time estimated
by the estimation unit as the lens-side judgment
data to the camera body.

5. The interchangeable lens according to claim 4,
wherein:

the lens data includes an operation expression
to calculate the drive time by using at least the
desired drive speed and the desired driving
amount; and
the estimation unit estimates the drive time by
calculation processing that uses the operation
expression.

6. The interchangeable lens according to claim 5,
wherein:

the lens data includes a simple operation ex-
pression to calculate the drive time by using only
the desired drive speed and the desired driving
amount; and
the estimation unit estimates the drive time by
calculation processing that uses the simple op-
eration expression.

7. The interchangeable lens according to claim 5 or 6,
wherein:

the estimation unit calculates the drive time by
changing at least one of values of the drive
speed and the driving amount every time the
calculation is performed.

8. The interchangeable lens according to claim 5,
wherein:

the storage unit stores the lens data including
at least one of the operation expression of the
drive time and correction term data given to the
operation expression of the drive time; and
the transmitter sends at least part of the correc-
tion term data as data related to the lens-side
judgment data to the camera body.

9. The interchangeable lens according to claim 5 or 6,
wherein:

the estimation unit calculates a plurality of drive
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times by executing the calculation processing to
calculate the drive time every time the estimation
unit receives a combination of the desired drive
speed and the desired driving amount; and
the transmitter sends information about the plu-
rality of drive times calculated by the calculation
processing as the lens-side judgment data to
the camera body.

10. The interchangeable lens according to claim 3,
wherein:

the transmitter sends at least part of the lens
data stored in the storage unit as the lens-side
judgment data to the camera body.

11. The interchangeable lens according to claim 10,
wherein:

the storage unit stores the lens data including
at least one of an operation expression of the
drive time and a parameter given to the opera-
tion expression of the drive time.

12. The interchangeable lens according to any one of
claims 1 to 11, further comprising:

an optical system including the driven member,
wherein:

the driven member includes any one of a
member capable of moving along an optical
axis of the optical system, a member capa-
ble of moving in a direction including a com-
ponent perpendicular to the optical axis,
and a member capable of moving so as to
change a size of an opening through which
a light flux passes.

13. A camera body comprising:

a mount unit on which an interchangeable lens
including a driven member and a storage medi-
um storing lens data related to driving of the driv-
en member can be mounted;
a receiver that receives lens-side judgment da-
ta, based on which whether the lens data is prop-
erly stored in the storage medium or not can be
judged, from the interchangeable lens; and
a judgment unit that judges whether the lens da-
ta is properly stored in the storage medium or
not, based on the lens-side judgment data re-
ceived from the receiver.

14. The camera body according to claim 13, wherein:

the receiver receives the lens-side judgment da-
ta generated based on the lens data stored in

the storage medium.

15. The camera body according to claim 13 or 14, where-
in:

the receiver receives drive time, which is re-
quired to drive the driven member by a desired
driving amount at a desired drive speed and is
estimated by the interchangeable lens based on
the lens data, as the lens-side judgment data
from the interchangeable lens.

16. The camera body according to claim 15, further com-
prising:

a storage unit that stores body-side data to be
compared with the lens-side judgment data re-
ceived from the receiver, wherein:

the judgment unit performs the judgment
based on the body-side data and the lens-
side judgment data received from the re-
ceiver.

17. The camera body according to claim 16, wherein:

the body-side data comprises data associating
information about drive time required to drive
the driven member by a desired driving amount
at a desired drive speed with the desired drive
speed and the desired driving amount.

18. The camera body according to claim 17, wherein:

the storage unit stores a plurality of pieces of
the body-side data which are mutually different;
and
the judgment unit selects one of the plurality of
pieces of the body-side data stored in the stor-
age unit and performs the judgment by compar-
ing the information about the drive time included
in the selected body-side data with the received
lens-side judgment data.

19. The camera body according to claim 15, further com-
prising:

a storage unit that stores body-side data which
is partially identical to the lens data stored in the
storage medium; and
an estimation unit that estimates drive time re-
quired to drive the driven member by the desired
driving amount at the desired drive speed based
on the body-side data stored in the storage unit,
wherein:

the judgment unit judges whether the lens
data is properly stored in the storage medi-
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um or not, by comparing the drive time es-
timated by the estimation unit with the lens-
side judgment data received from the re-
ceiver.

20. The camera body according to claim 19, wherein:

the storage unit stores the lens data including
an operation expression of the drive time.

21. The camera body according to claim 15, wherein:

the storage unit stores an operation expression
same as an operation expression stored in the
storage medium to calculate the drive time;
the receiver receives at least part of correction
term data, which is stored in the storage medium
and given to the operation expression to calcu-
late the drive time, from the storage medium;
the estimation unit calculates the drive time
based on the correction term data received from
the receiver and the operation expression; and
the judgment unit performs the judgment based
on the drive time calculated by the estimation
unit and the lens-side judgment data received
by the receiver.

22. The camera body according to claim 15, wherein:

the receiver receives a plurality of drive times
as the lens-side judgment data, each of the plu-
rality of drive times corresponding to the drive
time; and
the judgment unit performs the judgment based
on a size relation between the plurality of drive
times received by the receiver.

23. The camera body according to claim 13 or 14, where-
in:

the receiver receives at least part of the lens
data stored in the storage medium as the lens-
side judgment data from the interchangeable
lens.
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