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[PATENT CLAIMS]
[CLamM 1]

An image inputting device comprising:

imaging means for imaging an image of an imaging
subject to output an image signal;

signal processing means for processing an image signal
outputted from the imaging means;

image compressing means for compressing an image
signal processed by the signal processing means;

recording means for recording the image signal that has
been compressed by the image compressing means;

shaking detecting means for detecting shaking;

shaking correction value calculating means for
calculating a shaking correction value based on the output
of the shaking detecting means;

shaking correcting means for correcting shaking by
changing, in accordance with the shaking correction value,
a position read out from the imaging means; and

means for changing the shaking correction value
calculating interval of the shaking correction value
calculating means in accordance with a number of frames
that is recorded per-unit-time by the recording means.
[CLAM 2]

An image inputting device comprising:

imaging means for imaging an image of an imaging
subject to output an image signal;

recording means for recording an image signal outputted
from the imaging means;

signal processing means for processing an image signal
read out from the recording means;

image compressing means for compressing an image
signal processed by the signal processing means;

storing means for storing the image signal that has been
compressed by the image compressing means;

shaking detecting means for detecting shaking;

shaking correction value calculating means for
calculating a shaking correction value based on the output
of the shaking detecting means;

shaking correcting means for correcting shaking by
changing, in accordance with the shaking correction value,
a position read out from the storing means; and

means for changing the shaking correction value
calculating interval of the shaking correction value
calculating means in accordance with a number of frames
that is recorded per-unit-time by the recording means.
[CLAaM 3]

An image inputting device as set forth in claim 1 or
claim 2, having:

means for setting, through an instruction from the user, a
number of frames to be recorded per-unit-time by the
recording means.
[CLAM 4]

An image inputting device as set forth in claim 1 or
claim 2, having:

means for setting, through an instruction from a user for
the resolution of an image signal that is to be recorded by
the recording means, the number of frames to be recorded
per-unit-time by the recording means.
[CLAM 5]

An image inputting device as set forth in claim 1,
wherein:

when the number of frames to be recorded per-unit-time
by the recording means is less than the number of frames of
the input signal that can be outputted, per-unit-time, by the
imaging means, only the image signal for the frames that
are recorded by the recording means is read out from the
imaging means.

[CLAIM 6]

An image inputting device as set forth in claim 2
wherein:

the storing means store only the image signal frames, of
the image signal outputted from the imaging means, those
frames that are to be recorded by the recording means.
[CLAM 7]

An image inputting device as set forth in claim 1 or 2,
wherein:

the shaking correction value calculating means perform
the calculation based on an output from the shaking
detecting means and on a motion vector calculated by the
image compressing means.

[DETAILED EXPLANATION OF THE INVENTION]
[0001]
[FIELD OF TECHNOLOGY OF THE PRESENT INVENTION]

The present invention relates to an image inputting
device that uses a solid-state imaging element, and, in
particular, relates to shaking correction.

[0002]
[PRIOR ART]

Image inputting devices that use solid-state imaging
elements, for example, image recording systems, include
electronic camera systems that record still images onto
video floppy disks that are analog records, or onto digital
recording media, video cameras that record video, in analog
or digital, onto tape media, and the like. Video cameras that
have shaking correction functions in order to avoid image
degradation caused by shaking have become
technologically feasible.

[0003]

For shaking detection, required in shaking correction,
there are methods such as the use of an acceleration sensor,
or comparing the output of an imaging element to the
previous frame, and the like. In shaking correction there is
a method wherein shaking is corrected optically through
providing a prism in a lens portion. Moreover, methods
have been considered wherein an imaging element is used
that has a greater number of pixels than the normal
effective pixel count, where the position read out therefrom
is varied, or the image signal that is read out is recorded
temporarily in a frame memory and the position read out
from the frame member is varied, to correct the shaking
electronically.

[0004]

FIG. 24 is a diagram illustrating the concept of this latter
electronic shaking correction, where a shaking correction
value is calculated and outputted matching an image signal
frame rate (30 frames per second in the case of the NTSC
protocol) based on a standard TV system (for example, the
NTSC protocol) that is outputted from the imaging portion,
where the position read out from the imaging signal, or the
position read out from the temporary storage in frame
memory, is changed with each frame depending on the
shaking correction value, to carry out shaking correction.
[0005]
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In recent years there have been advances in technological
developments for reducing data volumes through using
technologies for digitizing image signals and compressing
images, where standards have already been established and
standardized operations are performed. For example, image
compression standards such as MPEG-1, used primarily for
video recordings on CD-ROMs, MPEG-2, used for high-
quality video recordings in DVDs, and the like, H.263,
used for teleconferencing and the video telephones, and the
like, are actually in use. Despite carrying out compression,
video still involves extremely large volumes of data, and
low-cost, high-capacity media are usually used in storage
thereof. On the other hand, H.263 and MPEG-4, which is
now coming into use in standard operations, are video
compression protocols with high compression ratios and
low bit rates, where long recordings have now become
possible even on semiconductor recording media when
recording using these systems.

[0006]

In these video compression technologies, in most
methods motion vectors are detected, and motion
compensating prediction is carried out based thereon to
improve the compression ratios. When one considers
application to mobile image inputting devices that are to
record video using these video compression protocols, there
is a problem in that the shaking is detected as a motion
vector for all blocks that structure the image. The result is
that more data than would be necessary is assigned to the
motion vectors, and image quality is reduced.

[0007]

In particular, when a low-bit-rate compressed code such
as H.263 or MPEG-4, or the like, is used, the effect of
shaking on image quality is large. In applications such as
videoconferencing or video telephones, personal computer
conferencing, or the like, this is not a problem because it is
anticipated that normally the camera portion will be
stationary; however, when used in a mobile image inputting
device, the degradation in image quality caused by shaking
becomes a major issue. This necessitates provision of a
shaking correction function to improve the image quality.
[0008]

When carrying out the shaking correction by changing
the positions that are read out from the imaging element or
changing the positions that are read out from frame
memory, as described above, the correction will be carried
out discreetly in time. The imaging element used in the
shaking correction is an imaging element that has an
effective pixel count that is larger than normal, having
pixels around the periphery in order to perform shaking
correction. Conventionally, the calculation of the shaking
correction value is also calculated at the set frame rate that
is the standard for a standard TV, together with outputting
an image signal at the standard frame rate of standard TV
from the imaging element.

[0009]

Here if the frame rate for images recorded in the image
inputting device, as described above (where the number of
frames per unit time is defined as the "recording frame
rate") is the inputting frame rate of the video compressing
portion or the maximum inputting rate (for example, 30
frames per second, 29.97 frames per second, or the like),
then a shaking correction that is based on the amount of

shaking that is detected during the frame interval (which is
1/30 seconds if the recording is 30 frames per second) may
be used.

[0010]

However, in what is known as "frame dropping," where
the frame rate for recording is less than the frame rate of
the image signal that is outputted from the imaging element,
due to limitations of the signal processing capability of the
system or due to a standard, or the like, or in a system
wherein it is possible to change the setting for the recording
frame rate, it is not necessary to carry out the shaking
correction on all of the frames in the image signal that is
outputted from the imaging element. Even when storing, in
a temporary frame memory, the image signal that is
outputted from the imaging element, it is not necessary to
store all frames in the frame memory.

[0011]

Reading out from the imaging element when there is no
necessity to record in this way, that is, reading out the
image signal for a frame for which signal processing is not
to be performed, or writing to and reading out from frame
memory in that case, consumes excess electric power, and
is a major problem in mobile image inputting devices in
particular, given that they use batteries for the power
supply.

[0012]

Because of this, one may consider not reading out the
image element, or not writing and reading out the frame
memory, for those image signals for frames that do not
need to be recorded, but conventionally no thought has
been given to a method that would be effective when it
comes to how to calculate the shaking correction value and
how to correct the shaking.

[0013]

On the other hand, when a shaking sensor is used in
shaking detection, the amount of shaking correction will be
different depending on the state of the lens, that is, will be
different depending on the focal distance in a system
wherein a zoom lens is installed, even given the same
output from the shaking sensor. Moreover, even given a
lens with a fixed focal point, some amount of shaking
correction is required when the distance to the imaging
subject is different. For example, if the subject being
imaged is a document and the image thereof is to be taken
close-up, the effect of shaking will be large, but the effect
will be smart when imaging at a far distance, even given
the same amount of shaking. That is, while it is necessary
to correct the shaking correction value calculation based on
the output of the shaking sensor depending on the imaging
state, conventionally no effective method to do so has been
proposed for such a countermeasure.

[0014]
[PROBLEM SOLVED BY THE PRESENT INVENTION]

In the conventional image inputting device as described
above, there is a problem in that it is not known how to
calculate the shaking correction value, nor how to carry out
the shaking correction based thereon, and in that it has not
been possible to reduce the consumption of electric power
or to achieve shaking correction effectively, when the
recording frame rate is a lower rate than the frame rate for
the image signal that is outputted from the imaging element.
[0015]
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The object of the present invention is to provide an
image inputting device that is able to carry out shaking
correction effectively even when the recording frame rate is
less than the frame rate of the image signal that is outputted
from the imaging element.

[0016]
[MEANS FOR SOLVING THE PROBLEM]

In order to solve the problems set forth above, in the
present invention, the interval for calculating the shaking
correction value is varied depending on the recording frame
rate, enabling good shaking corrections corresponding to
various different recording frame rates. The shaking
correction may be carried out through changing the location
that is read out from the imaging means, or, where the
image signal is first read out from the imaging means and
stored in a frame memory, may instead be through varying
the position that is read out from the frame memory.
[0017]

That is, the image inputting device according to the
present invention comprises: imaging means for imaging an
image of an imaging subject to output an image signal;
signal processing means for processing an image signal
outputted from the imaging means; image compressing
means for compressing an image signal processed by the
signal processing means; storing means for storing the
image signal that has been compressed by the image
compressing means; shaking detecting means for detecting
shaking; shaking correction value calculating means for
calculating a shaking correction value based on the output
of the shaking detecting means; shaking correcting means
for correcting shaking by changing, in accordance with the
shaking correction value, a position read out from the
imaging means; and means for changing the shaking
correction value calculating interval of the shaking
correction value calculating means in accordance with a
number of frames that is recorded per-unit-time by the
recording means.

[0018]

Moreover, another image inputting device according to
the present invention comprises: imaging means for
imaging an image of an imaging subject to output an image
signal; recording means for recording an image signal
outputted from the imaging means; signal processing
means for processing an image signal read out from the
recording means; image compressing means for
compressing an image signal processed by the signal
processing means; storing means for storing the image
signal that has been compressed by the image compressing
means; shaking detecting means for detecting shaking;
shaking correction value calculating means for calculating
a shaking correction value based on the output of the
shaking detecting means; shaking correcting means for
correcting shaking by changing, in accordance with the
shaking correction value, a position read out from the
storing means; and means for changing the shaking
correction value calculating interval of the shaking
correction value calculating means in accordance with a
number of frames that is recorded per-unit-time by the
recording means.

[0019]

In the present invention, means for setting, a frame rate,

that is, a number of frames to be recorded per-unit-time by

the recording means, through an instruction from the user,
may be provided, and means may be provided for setting,
through an instruction from a user, the resolution of the
image signal that is to be recorded.

[0020]

Preferably, when the recording frame rate, that is, the
number of frames recorded per-unit-time by the recording
means, is less than the inputting frame rate, that is, the
number of frames per unit time of the image signal that can
be outputted by the imaging means, the image signal is read
out from the imaging means only for the frames that are to
be recorded by the recording means.

[0021]

Moreover, preferably the frame memory that is the
storing means stores, of the image signal that is outputted
from the imaging means, only the image signal for the
frames that are to be recorded by the recording means.
[0022]

In this way, in the present invention the shaking
correction is performed effectively through matching, to the
recording frame rate, that is, to the number of frames
recorded per unit time, the calculation of the shaking
magnitude correction value that requires shaking correction.
That is, if the recording frame rate is the same 30 frames
per second as the inputting frame rate for the image signal
from the imaging means, then the shaking correction value
is calculated over an interval of 1/30 seconds, and the
shaking correction value is outputted to the shaking
correcting portion 30 times per second. Moreover, if the
recording frame rate were less than the inputting frame rate
for the image signal, such as, for example, 10 frames per
second, then the shaking correction value would be
calculated over 1/10 seconds, and the shaking correction
value would be outputted to the shaking correcting portion
10 times per second. This enables effective shaking control,
regardless of the recording frame rate.

[0023]

Moreover, in a case wherein the position for reading out
from the imaging means is varied depending on the shaking
correction value, having the recording frame rate be less
than the inputting frame rate makes it possible to reduce
electric power consumption, through reading out, from the
imaging means, only the image signals for which the
frames are to be recorded.

[0024]

Furthermore, in a case wherein the shaking correction is
carried out through first storing the image signal from the
imaging means in the frame memory and then varying the
position that is read out from the frame memory, depending
on the shaking correction value, the wasteful operation for
writing to, and reading out from, the frame memory is
rendered unnecessary through storing, in frame memory,
the image signal for only a frame that is to be recorded and
calculating, and reading out from the frame memory, the
difference in shaking from the image signal of the frame
stored in frame memory earlier..

[0025]

When calculating the shaking correction value, a more
accurate shaking correction value can be produced through
the use of not only the shaking detection output, but also
the motion vector that is generated by the video
compressing portion. Moreover, the accuracy of the
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shaking correction value can be improved further through
using also, in calculating the shaking correction value, the
zoom lens setting (focal distance) if a zoom lens is used,
the focus data if there is an autofocus function, and the
distance data if there is a distance sensor.

[0026]

Moreover, when the imaging means are structured from
a MOS imaging element and shaking correction is carried
out by changing the position read out from the imaging
element, this can be handled by determining the position to
be read out, by the beginning of the time for storing the
frame that is to be recorded.

[0027]
[EMBODIMENTS OF THE INVENTION]

An embodiment according to the present invention will
be explained below in reference to the drawings.
(FIRST EMBODIMENT)

FIG. 1 depicts the structure of an image inputting device
according to a first embodiment according to the present
invention. The image inputting device 10 comprises: an
imaging lens 11, an imaging portion 12 that is structured
using a solid-state imaging element; an A/D converter 13; a
signal processing portion 14; a video compressing portion
15; a data recording portion 16; a shaking sensor 17; a
shaking correction value calculating portion 18; and a
controlling portion 19.

[0028]

An image of an imaging subject is focused on an
imaging element of an imaging portion 12 by an imaging
lens 11, and converted into an electric signal (an image
signal), to be outputted. The image signal that is outputted
from the imaging portion 12 is outputted at a frame rate, for
example, 30 frames per second. The image signal, after
conversion into digital data by an A/D converter 13, is
subjected to various types of digital signal processing,
including correcting processes, such as gamma correction,
and the like, and Y/C separation, and so forth, by the signal
processing portion 14. An image signal is outputted as, for
example, a combination of a brightness signal and a color
difference signal, from the signal processing portion 14,
and sent to the video compressing portion 15. In the video
compressing portion 15, the data volume is reduced
through MPEG or another digital video compressing
technique, and the compressed image data produced
thereby is recorded to a suitable recording medium by the
data recording portion 16.

[0029]

The data recording portion 16 is, for example, a
semiconductor memory card that is installed removably in
the image inputting device 10, a semiconductor memory
that is built into the image inputting device 10, or a
recordable digital disk or digital tape. The image data that
is recorded on the recording medium by the data recording
portion 16, in the case of the recording medium being, for
example, a removable semiconductor memory card, is
subjected to data decompression through hardware or
software in a computer by connecting the memory card to a
personal computer, enabling playback of video on the
computer. Moreover, the video data may also be sent from
the computer through a network.

[0030]

Here, in the present embodiment, the frame rate for the
image signal that is to be stored in the data recording
portion 16 (the recording frame rate = number of frames
per unit time) need not necessarily be the inputting frame
rate, that is, the rate with which frames are outputted from
the imaging portion 12 (for example, 30 frames per second),
but may instead be set arbitrarily by the user, or a plurality
of different frame rates may be prepared and selected
arbitrarily by the user. The controlling portion 19 in FIG. 1
has a function for generating a timing signal that is
necessary for the operation of various parts, and also a
function wherein the setting for the recording frame rate
(the number of frames recorded) can be set based on an
instruction from a user.

[0031]

FIG. 2 is a diagram depicting such a case, wherein (a) is
an example in a case wherein the frame rate is 30 frames
per second, that is, wherein all of the frames outputted from
the imaging portion 12 are recorded in the data recording
portion 16, (b) is an example wherein the recording frame
rate is 1/3 (10 frames per second), and (c) is an example
wherein the recording frame rate is 1/6 (5 frames per
second), where these recording frame rates can be set
selectively by the user through a controlling portion 19.
The image data recorded by the data recording portion 16 is
read into a personal computer, and if, when transmitting
video, the recording frame rate is reduced, that is, if the
number of frames per unit time is reduced, the volume of
data can be reduced commensurately. That is, video can be
captured in accordance with the preferences of the user, or
as is suitable for the network that is used.

[0032]

The shaking sensor 17 is a sensor for detecting shaking
of the user who is holding the image inputting device 10,
and is structured from, for example, acceleration sensors
that can detect acceleration in the vertical direction and in
the horizontal direction due to shaking. The shaking
detection output from the shaking sensor 17 is inputted into
the shaking correction value calculating portion 18, where
the required shaking correction value is calculated. This
shaking correction value is calculated and outputted in
accordance with the setting for the recording frame rate
when video data is recorded by the data recording portion
16. This will be explained in detail below.

[0033]

The imaging portion 12 is structured using a CCD
imaging element or a MOS imaging element as a two-
dimensional imaging element. FIG. 3 is an example of an
imaging portion that uses a CCD imaging element, where a
signal generating portion generates a reference clock,
horizontal and vertical synchronization signals, and signals
required for the CCD imaging element and other circuits in
the imaging system. A CCD driver causes the CCD
imaging element to operate.

[0034]

A shaking correction value in accordance with the
recording frame rate that is set by the controlling portion 19
is calculated in the shaking correction value calculating
portion 18 and outputted, and the shaking correction is
carried out through changing, depending on the shaking
correction value, the position that is read out from the
imaging element.
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[0035]

FIG. 4 and FIG. 5 are diagrams showing this state, where
FIG. 4 is a case wherein the recording frame rate is 30
frames per second and FIG. 5 is a case wherein the
recording frame rate is 10 frames per second.

[0036]

In the case in FIG. 4, the shaking correction value is
calculated once per 30 seconds, as depicted in FIG. 4 (b),
by the shaking correction value calculating portion 18 from
the shaking detection output (indicated by the
crosshatching) over a period of 1/30 seconds, from the
shaking sensor 17 depicted in FIG. 4 (a), and outputted to
the imaging portion 12. Note that the shaking correction
value is calculated as the difference between the first value
and the last value of the shaking detection output over the
1/30 seconds in FIG. 4 (a), for example.

[0037]

In the imaging portion 12, electric charge accumulates in
the imaging element for each individual frame, and, as
depicted in FIG. 4 (c), for those frames thereof for which
shaking correction is to be performed, indicated by the
crosshatching in FIG. 4 (c), the signals from the pixel
positions corresponding to the shaking correction value are
outputted as the image signal with the timing indicated by
the arrow in FIG. 4 (d). In this case, the frame rate of the
image signal that is outputted from the imaging portion 12
and the recording frame rate in the data recording portion
16 are identical, and thus shaking correction is carried out
on the entire image signal that is outputted from the
imaging portion 12.

[0038]

On the other hand, in the case in FIG. 5, wherein the
recording frame rate is 10 frames per second, the shaking
correction value is calculated 10 times per second, as
depicted in FIG. 5 (b), by the shaking correction value
calculating portion 18 from the shaking detection output
(indicated by the crosshatching) over 1/10 seconds from the
shaking sensor 17, depicted in FIG. 5 (a), and outputted to
the imaging portion 12. In this case, in the imaging portion
12, as depicted in FIG. 5 (c), electric charge is accumulated
over one frame interval for the three frames, indicated by
the crosshatching, that is to be recorded by the data
recording portion 16, and, for this frame, the image signal
is outputted, with the timing indicated by the arrow in FIG.
5 (d), from the pixel position corresponding to the shaking
correction value.

[0039]

If here, as in the latter case, the recording frame rate is
lower than the inputting frame rate, that is, lower than the
frame rate of the image signal that is outputted from the
imaging portion 12, then only the image signal for the
frames that are subject to processing by the signal
processing portion 14, the frames that are to be recorded by
the data recording portion 16, need be outputted by the
imaging portion 12, or, conversely, all of the frames,
including the image signal for the frames that are not
subject to processing, may be outputted. In either case, the
shaking correction value outputted to the imaging portion
12 is applied only once per every three frames.

[0040]

Consequently, if the recording frame rate is 10 frames

per second, only the shaking detection output from the

shaking sensor 17 over the previous 1/30 seconds prior to
the frame to be recorded were used to calculate and output
the shaking limit value, proper shaking correction would
not be possible. Effective shaking correction is possible
through carrying out the calculation of the shaking
correction value in accordance with this type of setting for
the frame rate, and outputting it to the imaging portion 12.
[0041]

(SECOND EMBODIMENT)

FIG. 6 depicts the structure of an image inputting device
according to a second embodiment according to the present
invention. Explaining through assigning identical reference
symbols to those parts that are identical in FIG. 1, the point
in the present embodiment that a frame memory 20 is
added between the A/D converter 13 and the signal
processing portion 14 differs from the first embodiment.
While, as the specific method for the shaking correction, in
the first embodiment the position read out from the imaging
element of the imaging portion 12 is varied in accordance
with the shaking correction value, in the present
embodiment the image signal for all pixels is written to the
frame memory 20, through an A/D converter 13, from the
imaging element of the imaging portion 12, and a system is
used where the position for reading out is varied depending
on the shaking correction value from the shaking correction
value calculating portion 18.

[0042]

The shaking correcting operation in the present
embodiment will be explained next using FIG. 7 for a case
wherein the recording frame rate is 10 frames per second.
The shaking correction value is calculated 10 times per
second, as depicted in FIG. 7 (b), by the shaking correction
value calculating portion 18 from the shaking detection
output (indicated by the crosshatching) over an interval of
1/10 seconds from the shaking sensor 17 depicted in FIG. 7
(a), and outputted to the frame memory 20. In FIG. 7 (¢)
through (e) the imaging element are CCDs, and in FIG. 7
(f) through (h) they are MOSs.

[0043]

That is, in the case of a CCD imaging element, as
depicted in FIG. 7 (¢), in the CCD imaging element of the
imaging portion 12 electric charge is accumulated over the
interval of one frame, from among three frames, indicated
by the hatching, that is to be recorded by the data recording
portion 16 (where the one frame interval corresponding to
the shaking correction value that is calculated from the
shaking detection output indicated by the crosshatching in
FIG. 7 (a) is not shown by the crosshatching). Additionally,
as indicated in FIG. 7 (d), the image signal outputted from
the imaging portion 12 is digitized by the A/D converter 13,
and written to the frame memory 20 by the frame unit, and
at the instant that the writing has been completed, the
output of the image signal from the frame memory 20 is
started, with the timing indicated by the arrow in FIG. 7 (e)
from the pixel position corresponding to the shaking
correction value.

[0044]

On the other hand, in the case of a MOS imaging
element, as depicted in FIG. 7 (f), in the MOS imaging
element of the imaging portion 12 electric charge is
accumulated over the interval of one frame, from among
three frames, indicated by the crosshatching, that is to be
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recorded by the data recording portion 16 (where the one
frame interval corresponding to the shaking correction
value that is calculated from the shaking detection output
indicated by the crosshatching in FIG. 7 (a) is not shown by
the crosshatching). Additionally, as indicated in FIG. 7 (g),
the image signal outputted from the imaging portion 12 is
digitized by the A/D converter 13, and written to the frame
memory 20 by the frame unit, and at the instant that the
writing has been completed, the output of the image signal
from the frame memory 20 is started, with the timing
indicated by the arrow in FIG. 7 (h) from the pixel position
corresponding to the shaking correction value.

[0045]

Note that, in FIG. 7 (f), the part of the hatching that
indicates the interval over which the electric charge is
accumulated being diagonal is because the MOS imaging
element in the present example is an XY -addressed
imaging element wherein the horizontal lines are
designated sequentially in the vertical direction (the Y
direction), and pixel signals are read out sequentially within
these horizontal lines, where the top end of the hatching
portion of FIG. 7 (f) indicates the Y direction position of
the uppermost line in the effective region, and the bottom
end indicates the Y-direction position of the bottommost
line of the effective region. That is, the electric charge
accumulation time will be different for each line in the
MOS imaging element.

[0046]

When shaking correction is carried out through changing
the position for reading out from the frame memory 20 in
this way, the calculation of the shaking correction value is
carried out by the shaking correction value calculating
portion 18 at the instant outputting from the imaging
element of the imaging portion 12, where the frame
memory 20 may be read out, and this may be applied to the
controlling portion (not shown), during the interval of
reading out from the frame memory 20 during the
subsequent frame. Doing this makes it possible to conserve
electric power through not carrying out wasteful writing to
and reading out from the frame memory 20, or outputting
image signals for pixels that are not subject to processing,
for those imaging elements of the imaging portion 12 that
are not necessary, that is, that are not to be recorded into
the data recording portion 18.

[0047]
(THIRD EMBODIMENT)

The image inputting device according to a third
embodiment according to the present invention, which has
a basic structure that is identical to that of the first
embodiment, where a case wherein the recording frame rate
is 10 frames per second will be used as an example for a
case wherein the imaging element is a MOS imaging
element, will be explained using FIG. 8 and FIG. 9.

[0048]

In a solid-state imaging element, typically an electronic
shutter function is added to change the shutter speed
electronically, through varying the time over which electric
charge is accumulated, and the user is able to select
whether or not to set the electronic shutter. FIG. 8 and FIG.
9, respectively, show cases wherein the electronic shutter is
not set and is set.

[0049]

Explaining first for the case in FIG. 8 wherein the
electronic shutter is not set, the shaking amendment value
is calculated 10 times per second, as depicted in FIG. 8 (b)
by the shaking correction value calculating portion 18 from
the shaking detection output, over 1/10 seconds, from the
shaking sensor 17, shown in FIG. 8 (a) (indicated by the
crosshatching), to be outputted to the imaging portion 12.
As depicted in FIG. 8 (¢), in the MOS imaging element of
the imaging portion 12 electric charge is accumulated over
the interval of one frame, from among three frames,
indicated by the crosshatching, that is to be recorded by the
data recording portion 16 (where the one frame interval
corresponding to the shaking correction value that is
calculated from the shaking detection output indicated by
the crosshatching in FIG. 8 (a) is not shown by the
crosshatching). Given this, as depicted in FIG. 8 (d), the
image signal is outputted from the MOS imaging element
of the imaging portion 12.

[0050]

While in the MOS imaging element in FIG. 7 the entirety
of the effective region is written to the frame memory, in
FIG. 8 (c) the effective region is read out sequentially from
the top line (line i) thereof. The beginning of reading out of
the top line (line i) of the selected region becomes the time
at which the bottommost line (line j) of the selected region
begins to accumulate electric charge. So that the change in
the top line will not cause a difference in the accumulation
time (so that there will be no variation in the image level),
it is necessary to apply the shaking correction value prior to
the beginning of the accumulation of electric charge of the
frame that is subject to processing, recorded in the data
recording portion 18, for the imaging portion 12. In FIG. 8
(c), the shaking correction value is supplied to the imaging
portion 12 at the electric charge accumulation starting time
t0 for the line i. In this case, the method is one wherein the
shaking detection output at the time of t0 is calculated from
the shaking detection output for the three-frame interval up
to t0 in FIG. 8 (a) to calculate the shaking correction value.
[0051]

Moreover, a method may be considered wherein the
shaking detection output at a time that is temporally beyond
t0 is estimated from the shaking detection output up until t0
in FIG. 8 (a), and the shaking correction value is calculated
based thereon. For example, the shaking detection output
may be estimated at time t1 wherein the first line of the
frame that is subject to processing, a frame that is to be
recorded, is outputted from the imaging element, or the
shaking detection output may be estimated at the time t2 at
which the line that is in the middle of the frame is outputted
from the imaging element, or the shaking detection output
at the time t3 at which the bottommost line of the frame is
outputted from the imaging element, and the shaking
correction value may be calculated from these estimated
values.

[0052]

On the other hand, in the case in FIG. 9 wherein the
electronic shutter has been set, if the effective accumulation
starting time is later in time than t0, given the setting of the
electronic shutter, the timing of the shaking detection
output from the shaking sensor 17 used in the shaking
correction value calculation will be different. From the
shaking detection output during the 1/10 second from the
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shaking sensor 17, depicted in FIG. 9 (a), shaking
correction values are calculated 10 times per second, as
depicted in FIG. 9 (b) by the shaking correction value
calculating portion 18, and outputted to the imaging portion
12, where, in the MOS imaging element of the imaging
portion 12, electric charge is accumulated over a one-frame
interval, once every three frames, indicated by the
crosshatching, which is to be recorded by the data
recording portion 16, depicted in FIG. 9 (c), and the image
signal is outputted from the MOS imaging element of the
imaging portion 12, as depicted in FIG. 9 (d), where this
point is the same as the case in FIG. 8, wherein the
electronic shutter is not set.

[0053]

However, as depicted in FIG. 9 (c), in this example the
starting time t0 for the effective accumulation time is
delayed, in respect to the case in FIG. 8 (a) through the
setting of the electronic shutter, and, accompanying this,
the shaking detection output timing from the shaking sensor
17 that is used in the shaking correction value calculation is
also delayed. Linking the shaking detection output timing
for shaking correction to the electronic shutter setting can
improve the accuracy of the shaking correction.

[0054]

Note that even when the MOS imaging element is used,
it is still possible to delay the calculation of the shaking
correction value for an image inputting device that uses a
frame memory 20 as in the second embodiment. For
example, the imaging element may output the first line at
time tl in FIG. 8 or FIG. 9, to perform the calculation of
the shaking correction value at the time for starting the
recording into the frame memory 20, to apply this shaking
correction value to the readout controlling portion of the
frame memory 20 by the time t3, which is the timing of
reading out the frame memory 20.

[0055]
(FOURTH EMBODIMENT)

FIG. 10 is an image inputting device according to a
fourth embodiment according to the present invention,
having a structure wherein a controlling portion 19 that has
the timing generation and the record frame number setting
function used in the embodiments up to this point is
replaced with a controlling portion 21 that has a timing
generating and recording resolution setting function. Note
that FIG. 10 (a) is an example wherein the shaking
correction is carried out through changing the position that
is read out from the imaging elements of the imaging
portion 12, and FIG. 10 (b) is an example wherein the
shaking correction is carried out through changing the
position for reading out from the frame memory 20.

[0056]

Let us consider a case wherein the recording frame rate,
given the number of pixels in a frame, is limited, given the
limitations of the processing capability of the video
compressing portion 15 in an image inputting device 10
that has a video compressing portion 15. For example, the
case is one wherein if the pixel count is CIF, three frames
per second can be processed, and if QCIF (one fourth of the
pixels in CIF), 10 frames per second can be processed.
[0057]

The controlling portion 21 is structured so as to enable
setting of the size of the image which the user wishes to

record, through an instruction by the user, that is, structured
so as to enable selecting the recording pixel count. When
the recording pixel count is set in this way, the recording
frame rate is set automatically in the controlling portion 21.
Through structuring in this way, the user is able to set the
recording frame rate through selecting the size of the image
to be recorded (the recording pixel count), without having
to think about the recording frame rate.

[0058]

In this case as well, in the same manner as in the
embodiments described above, the same effects as in the
embodiments described above can be produced through
calculating and outputting the shaking correction value in
the shaking correction value calculating portion 18,
depending on the recording frame rate.

[0059]
(F1rTH EMBODIMENT)

FIG. 11 is an image inputting device according to the
fifth embodiment according to the present invention, where
a monitoring portion 22 is provided in the image inputting
device 10. That is, the image data that is recorded by the
data recording portion 16 is decompressed by the video
decompressing function (local decoding function) of the
video compressing portion 15, and played back on a built-
in monitoring portion 22. This monitoring portion 22 may
also be used as a monitor that displays an image of the
imaging subject when capturing an image by the imaging
portion 12. FIG. 11 (a) is an example wherein the shaking
correction is carried out by changing the position for
reading out from the imaging element of the imaging
portion 12, and FIG. 11 (b) is an example wherein the
shaking correction is carried out through changing the
position for reading out from the frame memory 20.

[0060]
(SIXTH EMBODIMENT)

FIG. 12 is an image inputting device according to a sixth
embodiment according to the present invention, structured
through replacing the video compressing portion 15, used
in the embodiments above, with a still image/video
compressing portion 23 that has a still image compressing
function as well. FIG. 12 (a) is an example wherein the
shaking correction is carried out through changing the
position that is read out from the imaging elements of the
imaging portion 12, and FIG. 12 (b) is an example wherein
the shaking correction is carried out through changing the
position for reading out from the frame memory 20.

[0061]

When a user of the image inputting device 10 selects,
through a controlling portion 21, whether to take a video or
take a still image, the image inputting device 10 selects the
output of the imaging portion 12 corresponding to this
setting, which passes through the A/D converter 13 and the
signal processing portion 14, to undergo image
compression in the still image/video compressing portion
23. In this case, the imaging portion 12, the A/D converter
13, and the signal processing portion 14 are also used for
both video input and still image input. In the case of video
input, in the same manner as in the embodiments above, the
shaking correction function is stopped when a still image is
inputted, and after the image signal is subjected to still
image compression, it is recorded by the data recording
portion 16 to a recording medium. A still image



Japanese Unexamined Patent Application Publication 2000-23024 (P2000-23024A)

compressing method, such as JPEG, or the like, is used in
compressing the still image.
[0062]

Moreover, in the case of inputting a still image, the extra
pixels for shaking correction can be used to produce a still
image with higher resolution. Of course, it is also possible
to select the resolution (pixel count) by the controlling
portion 21 even in the case of a still image.

[0063]
(SEVENTH EMBODIMENT)

FIG. 13 is an image inputting device according to a
seventh embodiment according to the present invention,
structured so as to enable the connection with the personal
computer (PC) to be made through an external connection
cable 26. That is, the image data is recorded to a
semiconductor memory 24 that is provided as a data
recording portion that is built into the image inputting
device 10, and this image data is sent through an interface
25 and then through the cable 26 to a PC. FIG. 13 (a) is an
example wherein the shaking correction is carried out
through changing the position that is read out from the
imaging elements of the imaging portion 12, and FIG. 13
(b) is an example wherein the shaking correction is carried
out through changing the position for reading out from the
frame memory 20.

[0064]

The cable 26 may be a standard cable such as an RC-232
C cable, a parallel cable, a USB cable, an IEEE1394 cable,
or the like, or may be a cable of a proprietary design. In the
same manner as with the previous embodiments, the data
recording portion may be a removable medium, rather than
being built into the image inputting device 10.

[0065]
(EIGHTH EMBODIMENT)

FIG. 14 depicts the structure of a shaking correction
value calculating portion 18 in an eighth embodiment
according to the present invention. As described above,
when it is necessary to change the shaking correction value
given the use of a zoom lens or depending on the distance
from the imaging subject, use of the motion vector
generated by the video compressing portion 15 (or still
image/video compressing portion 23) is effective in
improving the accuracy of the shaking correction value.
[0066]

That is, typically a motion vector detecting portion for
generating a motion vector for a block unit is provided in
the video compressing portion 15 in order to perform
motion compensating prediction. A motion vector that
represents the motion of the image as a whole (termed a
"macro motion vector") is generated from the block unit
motion vectors. The macro motion vector can use the result
of an average of all of the blocks of the image for the block
unit motion vectors, an average for a large number of
blocks or typical blocks, an average of the peripheral
blocks, or the result of weighting blocks.

[0067]

In the present embodiment, the macro motion vector is
inputted into the shaking correction value calculating
portion 18, to carry out calculation of the shaking detection
output from the shaking sensor 17, to calculate a shaking
correction value that further reduces the effect of shaking.
The shaking correction value is calculated through simply

determining that there is a tendency for the shaking to be
greater the greater the macro motion vector. However, with
cameras there is also what is known as panning, where
preferably imaging is performed while the camera is moved
in parallel, and thus the shaking correction calculating
portion 18 compares the shaking detection output from the
shaking sensor 17 and the macro motion vector, to
determine whether the motion vector is due to shaking or
due to parallel motion of the image as a whole through
panning. For example, when panning, usually the camera is
moved slowly in a parallel motion, so the macro motion
vector is large, albeit in one direction. In such a case, the
shaking correction is not carried out.

[0068]

The shaking correction value that has been calculated at
this time is used in changing the position for reading out
from the frame memory 20 or the imaging element of the
imaging portion 12, in the same way as in the preceding
embodiments.

[0069]
(NINTH EMBODIMENT)

FIG. 15 is a diagram depicting the structure of a shaking
correction value calculating portion 18 in a ninth
embodiment according the present invention, where, in
addition to the structure of FIG. 14, zoom lens data and
focus data, or supplementary data such as data on the
distance to the imaging subject, are referenced to calculate
the shaking correction value, thereby further improving the
accuracy of the shaking correction.

[0070]
(TENTH EMBODIMENT)

Unlike a CCD imaging element, a MOS imaging element
has a pixel selecting circuit in a so-called X'Y-addressed
imaging element. When the shaking correction is carried
out by changing the position wherein the pixels are read out
from the MOS imaging element by the image inputting
device according to the present invention, it is necessary to
input the shaking correction value into the imaging element.
[0071]

FIG. 16 depicts, as a tenth embodiment according the
present invention, an example wherein a MOS imaging
element 30 is used in the imaging portion 12, and the
shaking correction value is inputted therein. That is, in
addition to the normal structure in the MOS imaging
element 30 of a pixel portion 31, a vertical position
selecting portion 32 and a horizontal position selecting
portion 33 for selecting the pixel positions (the XY
position), an analog processing portion 34 for processing a
signal that is read out from the pixel portion 31, an output
amplifier 35 for amplifying and outputting the processed
signal, and an image sensor internal signal generating
portion 36 for supplying various types of timing signals to
the vertical position selecting portion 32 and the horizontal
position selecting portion 33, based on a signal from a
signal generating portion 37 that is provided outside of the
imaging element 30 in the imaging portion 12, and a
shaking correction value decoder 38 are also provided. A
pixel count/frame count set point is sent from the
aforementioned controlling portion 19 or controlling
portion 21 to the signal generating portion 37.

[0072]
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The shaking correction value decoder 38 inputs, as the
shaking correction value from the shaking correction value
calculating portion 18, described above, vertical direction
and horizontal direction shift magnitudes, and, based
thereon, carries out processing for correcting the selection
positions of the vertical position selecting portion 32 and
the horizontal position selecting portion 33.

[0073]

The operation in the present embodiment will be
explained using the timing chart depicted in FIG. 17. With
each vertical synchronization signal VD, shown in FIG. 17
(a), an upward vertical shift pulse, a downward vertical
shift pulse, a horizontal right shift pulse, and a horizontal
left shift pulse are inputted from the shaking correction
value calculating portion 18, as the shaking correction
value, in FIG. 17 (b), (¢), (d), and (e), respectively.
Whether or not there are these individual pulses of FIG. 17
(b), (¢), (d), and (e) is whether or not there is a shift in that
direction, where the number of pulses indicates the
magnitude of the shift. The relationship between the
number of pulses and the magnitude of shift is, for example,
a one-pixel shift for a single pulse, or a two-pixel shift for a
single pulse, or the like, as determined in advance. In the
example in FIG. 17, the number of shift pulses and the
magnitude of the shift has a one-to-one correspondence.
Moreover, the shaking correction value may be applied
only to those frames that are subject to processing, for
example, those frames that will be recorded in the data
recording portion 16.

[0074]

The shaking correction value decoder 38 decodes the
shaking correction value that is inputted in the form of the
shift pulses in the various directions in this way, to apply,
to the vertical position selecting portion 32 and the
horizontal position selecting portion 33, a vertical position
shift magnitude and a horizontal position shift magnitude to
the position for reading out the pixel portion 31. Through
this, the position for reading out the signals accumulated, as
depicted in FIG. 17 (f) in the pixel portions 31 is changed
in accordance with the shaking correction value, and, from
the pixel portion 31, the output signal of the imaging
element 31 passes through the analog processing portion 34
and the output amplifier 35, to be read out as in FIG. 17 (g).
[0075]

Note that in the example in FIG. 17, a case wherein the
output signal of the imaging element 31 is outputted only
for the frames that are subject to processing is shown, but
all frames may be outputted instead.

[0076]
(ELEVENTH EMBODIMENT)

Because reducing the number of terminals of the imaging
element can greatly reduce the cost in manufacturing the IC,
preferably the number of shaking correction value input
terminals will be reduced extremely.

[0077]

FIG. 18 is a diagram showing a MOS solid-state imaging
element 30 in an eleventh embodiment according to the
present invention, where, synchronized to the vertical
synchronization signal VD and the horizontal
synchronization signal HD of FIG. 19 (a) and (b), the signal
for the shaking correction value, structured from the
vertical shift input and the horizontal shift input of FIG. 19

(10)
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(c) and (d), is applied serially through time division, so as
to reduce the number of terminals.
[0078]

That is, the MOS solid-state imaging element 30 has two
shaking correction value input terminals, a vertical shift
input and a horizontal shift input, where shift pulses for
shifting upward and shift pulses for shifting downward are
applied through time division to the vertical shift input, and
shift pulses for shifting to the right and shift pulses for
shifting to the left are applied through time division to the
horizontal shift input. Through this, the shaking correction
value input terminals, for which four were required in the
structure in FIG. 16, can be reduced to two, making it
possible to achieve a reduction in cost.

[0079]
(TWELFTH EMBODIMENT)

FIG. 20 depicts a MOS solid-state imaging element 30
wherein only a single shaking correction value input
terminal is required, by further extending the 11th
embodiment as a 12th embodiment according to the present
invention. Synchronized with the vertical synchronization
signal VD and the horizontal synchronization signal HD of
the FIG. 21 (a) and (b), pixel shift inputs are applied as
signals for the shaking correction value as in FIG. 21 (c).
[0080]

For example, when a single shift pulse is inputted during
one horizontal interval ta, the interval ta indicates a shift in
the vertical upward direction, so as to shift the position for
reading out, from the imaging element 30, in the upward
direction by one pixel or by a predetermined number of unit
pixels. The same is true for shifting in the horizontal
direction. That is, through assigning shift directions, such
as a vertical upward shift, a vertical downward shift, a
horizontal right shift, and a horizontal left shift, for each
single horizontal interval in the spaces in the vertical
synchronization signal VD, only a single shaking correction
value input terminal (pixel shift input terminal) will be
needed for the MOS imaging element 30, as in FIG. 20.
Note that there will be no change in the position that is read
out when there is no shift pulse input.

[0081]
(THIRTEENTH EMBODIMENT)

The MOS imaging element can be manufactured using a
CMOS process, and thus a signal processing circuit can be
packaged easily on the same semiconductor element. In the
present embodiment, the nature of such a MOS imaging
element can be used to perform the shaking correction
within the imaging element, where this structure is depicted
in FIG. 22.

[0082]

The MOS imaging element 30, depicted in FIG. 22, is
structured so as to output digital image data through
providing an internal A/D converter 41 and digital
processing portion 42 in addition to the structure of FIG. 16.
As the digital image data, one may consider, for example, a
signal that is a combination of a brightness signal and a
color difference signal, on which data compression is also
performed.

[0083]

In this case, the signal that is digitized by the A/D
converter 41 is a pixel signal from the pixel portion 31,
where, in the case of an image inputting device that
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produces a color signal from a single layer of imaging
elements, a color filter array is formed over the pixel
portions 31. A pixel array signal is processed by the digital
processing portion 42, and the sequence with which the
output pixel positions of the individual frames varies
depending on the shaking correction, at which time it is
necessary to vary the processing by receiving output pixel
location information.

[0084]

Given this, in the present embodiment the output pixel
location information is inputted into the digital processing
portion 42 through a shaking correction value decoder 43
that has received the shaking correction value from the
shaking correction value calculating portion 18 in advance,
to process the pixel arrangement signal based thereon. This
process will be explained using FIG. 23.

[0085]

FIG. 23 shows the relationship between the bare color
filter layout, using the RGB primary colors for forming one
unit from two vertical pixels and two horizontal pixels, and
the output sequence of the pixel array signal. In the case of
reading out, based on the output pixel location information
signal from the camera shaking correction decoder 43,
three pixels in the vertical direction and four pixels in the
horizontal direction, indicated by the hatching in FIG. 23,
the output sequences of the pixel array signals can be
divided into four types, (a), (b), (c), and (d). Consequently,
the settings for these four types of output sequences are
applied to the digital processing portion 42 prior to reading
out the pixels for the frame, through the shaking correction
value decoder 43, making it possible to produce the correct
digital image data through varying the single processing so
as to match the settings of the subsequent output pixel
positions.

[0086]
[EFFECTS OF THE INVENTION]

As explained above, in accordance with the present
invention, through varying the timing for calculating the
shaking correction value, and the output timing, depending
on a recording frame rate that is settable arbitrarily, it is
possible to carry out beneficial shaking correction
corresponding to various different recording frame rates.
[0087]

Moreover, when the position for reading out from the
imaging element is varied based on the shaking correction
value for the shaking, if the recording frame rate is lower
than the inputting frame rate, it is possible to reduce the
electric power consumption through reading out, from the
imaging means, only the image signals for the frames that
are to be recorded.

[0088]

Moreover, when carrying out shaking correction through
changing the position for reading out from frame memory
in accordance with the shaking correction value, after first
storing the image signal from the imaging element into a
frame memory, by calculating a difference in shaking from
an image signal of a frame that has been stored in the frame
memory before, and reading out from frame memory, this
can similarly reduce electric power consumption through
eliminating extraneous frame memory writing/reading
operations.

[BRIEF DESCRIPTIONS OF THE DRAWINGS

(11)

11

FIG. 1 is a block diagram depicting the structure of an
image inputting device according to the first embodiment
according to the present invention.

FIG. 2 is a diagram for explaining a method for
recording image data of various different data recording
rates into a data recording portion according to the same
embodiment.

FIG. 3 is a block diagram depicting a schematic structure
for a CCD solid-state imaging element.

FIG. 4 is a timing chart for explaining the shaking
correcting operation when the data recording rate in the
same embodiment is 30 frames per second.

FIG. 5 is a timing chart for explaining the shaking
correcting operation when the data recording rate in the
same embodiment is 10 frames per second.

FIG. 6 is a block diagram depicting the structure of an
image inputting device according to a second embodiment
according to the present invention.

FIG. 7 is a diagram for explaining the shaking correcting
operation in this embodiment.

FIG. 8 is a diagram for explaining the shaking correcting
operation when no electronic shutter is set in a third
embodiment according to the present invention.

FIG. 9 is a diagram for explaining the shaking correcting
operation when an electronic shutter is set in the third
embodiment.

FIG. 10 is a block diagram showing the structures when
shaking correction is carried out by changing the position
for reading out from the imaging element or the frame
memory in an image inputting device according to a fourth
embodiment according to the present invention.

FIG. 11 is a block diagram showing the structures when
shaking correction is carried out by changing the position
for reading out from the imaging element or the frame
memory in an image inputting device according to a fifth
embodiment according to the present invention.

FIG. 12 is a block diagram showing the structures when
shaking correction is carried out by changing the position
for reading out from the imaging element or the frame
memory in an image inputting device according to a sixth
embodiment according to the present invention.

FIG. 13 is a block diagram showing the structures when
shaking correction is carried out by changing the position
for reading out from the imaging element or the frame
memory in an image inputting device according to a
seventh embodiment according to the present invention.

FIG. 14 is a block diagram depicting the structure of a
shaking sensor and a shaking correction value calculating
portion according to an eighth embodiment according to the
present invention.

FIG. 15 is a block diagram depicting the structure of a
shaking sensor and a shaking correction value calculating
portion according to a ninth embodiment according to the
present invention.

FIG. 16 is a block diagram depicting the structure of an
imaging portion that includes a MOS imaging element that
has a shaking correcting function in an image inputting
device according to a tenth embodiment according to the
present invention.

FIG. 17 is a timing chart for explaining a shaking
correcting operation in this embodiment.
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(12)

FIG. 18 is a block diagram depicting the structure of a
MOS imaging element having a shaking correction
function in an image inputting device according to an
eleventh embodiment according to the present invention.

FIG. 19 is a timing chart for explaining a shaking
correcting operation in this embodiment.

FIG. 20 is a block diagram depicting the structure of a
MOS imaging element having a shaking correction
function in an image inputting device according to a twelfth
embodiment according to the present invention.

FIG. 21 is a timing chart for explaining a shaking
correcting operation in this embodiment.

FIG. 22 is a block diagram depicting the structure of a
MOS imaging element having a shaking correction
function in an image inputting device according to a
thirteenth embodiment according to the present invention.

FIG. 23 is a diagram depicting a color filter array and the
sequence for reading out the individual pixels, for
explaining the processes accompanying varying of the
positions for reading out from the MOS imaging element in
the same embodiment.

FIG. 24 is a diagram for explaining the basic principles
of electronic shaking correction.

[EXPLANATION OF REFERENCE SYMBOLS]

10: Image Inputting Device

11: Imaging Lens

12: Imaging Portion

13: A/D Converter
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10: Image Inputting Device
12: Imaging Portion
13: A/D Converter
14: Signal Processing Portion
15: Video Compressing Portion
16: Data Recording Portion
17: Shaking Sensor
18: Shaking Correction Value Calculating Portion
19: Controlling Portion
- Timing Generator
- Recording Frame Number Setting
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14: Signal Processing Portion

15: Video Compressing Portion

16: Data Recording Portion

17: Shaking Sensor

18: Shaking Correction Value Calculating Portion

19: Controlling Portion Having a Recording Frame
Number Setting Function

20: Frame Memory

21: Controlling Portion Having a Recording Resolution
Setting Function

22: Monitoring Portion

23: Still Image/Video Compressing Portion

24: Internal Memory

25: Interface

26: External Connection Cable

30: MOS Imaging Element

31: Pixel Portion

32: Vertical Position Selecting Portion

33: Horizontal Position Selecting Portion

34: Analog Processing Portion

35: Output Amplifier

36: Image Sensor Internal Signal Generating Portion

37: Signal Generating Portion

38: Shaking Correction Value Decoder

41: A/D Converter

42: Digital Processing Portion

43: Shaking Correction Value Decoder
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[TOP] All Frames Recorded into the Data Recording
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[MIDDLE] Frames Recorded into the Data Recording
Portion

[BOTTOM] Frames Recorded into the Data Recording
Portion
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[TOP] Imaging Portion
[UPPER RIGHT] Image Signal
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[BOTTOM] Shaking Correction Value
[TOP BOX] CCD Imaging Element
[MIDDLE BOX] CCD Driver
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[TOP] When 30 Frames per Second

(a) Shaking Sensor Output

(b) Output Timing of Correction Value to the Imaging
Portion

(c) Electric Charge Accumulating Interval of Frame For
Shaking Correction

(d) Start of Imaging Element Output

[BOTTOM RIGHT] All Outlook Frames Are Subject to
Correction
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17: Shaking Sensor

18: Shaking Correction Value Calculating Portion

[TOP] To imaging portion or frame memory
Shaking Correction Value

[UPPER RIGHT] Correction Data (Zoom

Lens/Focus/Distance)
[SECOND RIGHT] Macro Motion Vector
[LOWER RIGHT] Setting Frame Number
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[TOP] When 10 Frames per Second
(a) Shaking Sensor Output
(b) Output Timing of Correction Value to the Imaging
Portion
(¢) Electric Charge Accumulating Interval of Frame for
Shaking Correction
(d) Start of Imaging Element Output
[BOTTOM RIGHT]
[DOWN ARROW]: Effective Image Output (3 Frames)
[DOTTED DOWN ARROWT]: Ineffective Image Output
(Which may not be outputted)
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* Timing Generator
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[TOP] When 10 Frames per Second
(a) Shaking Sensor Output
(b) Output Timing of Correction Value to the Frame
Memory
(c) Electric Charge Accumulating Interval of Frame for
Shaking Correction
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(e) Frame Memory Output Start
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[TOP] When 10 Frames per Second
(No Electronic Shutter Set)

(a) Shaking Sensor Output

(b) Output Timing of Correction Value to the Imaging
Portion

(c) Electric Charge Accumulating Interval of Frame for
Shaking Correction

(d) Start of Imaging Element Output

[MIDDLE RIGHT] Line i

[BOTTOM RIGHT] Line j
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[TOP] When 10 Frames per Second
(Electronic Shutter Set)

(a) Shaking Sensor Output

(b) Output Timing of Correction Value to the Imaging
Portion

(¢) Electric Charge Accumulating Interval of Frame for
Shaking Correction

(d) Start of Imaging Element Output
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17: Shaking Sensor

18: Shaking Correction Value Calculating Portion

[TOP] To imaging portion or frame memory
Shaking Correction Value

[UPPER RIGHT] Macro Motion Vector

[LOWER RIGHT] Setting Frame Number

[FIG. 24]
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[UPPER LEFT] Shaking Correction

[UPPER RIGHT] Shaking Correction
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(a)
10: Image Inputting Device
12: Imaging Portion
13: A/D Converter
14: Signal Processing Portion
15: Video Compressing Portion
16: Data Recording Portion
17: Shaking Sensor
18: Shaking Correction Value Calculating Portion
21: Controlling Portion
* Timing Generator
* Recording Resolution Setting
(b)
10: Image Inputting Device
12: Imaging Portion
13: A/D Converter
20: Frame Memory
14: Signal Processing Portion
15: Video Compressing Portion
16: Data Recording Portion
17: Shaking Sensor
18: Shaking Correction Value Calculating Portion
21: Controlling Portion
* Timing Generator
* Recording Resolution Setting
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10: Image Inputting Device
12: Imaging Portion
13: A/D Converter
14: Signal Processing Portion
22: Monitoring Portion
15: Video Compressing Portion
16: Data Recording Portion
17: Shaking Sensor
18: Shaking Correction Value Calculating Portion
19: Controlling Portion

* Timing Generator
* Recording Frame Number Setting
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: Image Inputting Device

Imaging Portion

A/D Converter

Frame Memory

Signal Processing Portion
Monitoring Portion

Video Compressing Portion

Data Recording Portion

: Shaking Sensor

Shaking Correction Value Calculating Portion
Controlling Portion

* Timing Generator

* Recording Frame Number Setting
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10: Image Inputting Device 19 1{3 1}9
12: Imaging Portion (a)
13: A/D Converter ‘ 10: Image Inputting Device
14: Signal Processing Portion 12: Imaging Portion
23: Still Image/Video Compressing Portion 13: A/D Converter
16: Data .Recordlng Portion 14: Signal Processing Portion
17: Shaking Sensor ) ) 15: Video Compressing Portion
18: Shaking Correction Value Calculating Portion 24: Internal Memory
21: Controlling Portion 17: Shaking Sensor
y Tlmlng. Generator ) ] 18: Shaking Correction Value Calculating Portion
* Recording Resolution Setting 19: Controlling Portion

(b) ) ) * Timing Generator
10: Image Inputting Device * Recording Frame Number Setting

12: Imaging Portion [UPPER RIGHT] Cable
13: A/D Converter [SECOND RIGHT] To PC
20: Frame Memory (b)
14: Signal Processing Portion 10: Image Inputting Device
23: Still Image/Video Compressing Portion 12: Imaging Portion
16: Data Recording Portion 13: A/D Converter
17: Shaking Sensor 20: Frame Memory
18: Shaking Correction Value Calculating Portion 14: Signal Processing Portion
21: Controlling Portion 15: Video Compressing Portion
* Timing Generator 24: Internal Memory
* Recording Resolution Setting 17: Shaking Sensor

18: Shaking Correction Value Calculating Portion
19: Controlling Portion
* Timing Generator
* Recording Frame Number Setting
[UPPER RIGHT] Cable
[SECOND RIGHT] To PC
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[LEFT] Reset Signal
32: Vertical Selecting Portion
36: Image Sensor Internal Signal Generating Portion
37: Signal Generating Portion
31: Imaging Portion
34: Analog Processing
33: Horizontal Selecting Portion
38: Shaking Correction Value Decoder
12: Imaging Portion
30: MOS Imaging Element
[MIDDLE RIGHT] Image Signal
[LOWER RIGHT]

Vertical Up Shift

Vertical Down Shift

Horizontal Right Shift

Horizontal Left Shift

Shaking Correction Values

[BOTTOM RIGHT] Pixel Counts/Frame Account Settings
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[TOP] Example for 10 Frames per Second
(b) Vertical Up Shift

(c) Vertical Down Shift

(d) Horizontal Right Shift
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(g) Imaging Element Output

[IN FIGURE LEFT] 4 Up and 2 Right
[IN FIGURE, RIGHT] 1 Up and 3 Left
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[LEFT, LOWER ] Reset Signal

30: MOS Imaging Element

[RIGHT, UPPER] Image Output

[RIGHT, LOWER] Pixel Number/Frame Number Setting
[BOTTOM LEFT] Vertical Shift Input

[BOTTOM RIGHT] Horizontal Shift Input
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[LEFT, LOWER ] Reset Signal

30: MOS Imaging Element

[RIGHT, UPPER] Image Output

[RIGHT, LOWER] Pixel Number/Frame Number Setting
[BOTTOM] Image Shift Input
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[LEFT] Reset Signal

32: Vertical Selecting Portion

36: Image Sensor Internal Signal Generating Portion
31: Pixel

34: Analog Processing Portion

33: Horizontal Selecting Portion

43: Shaking Correction Value Decoder

42: Digital Processing Portion

30: MOS Imagine Element

[RIGHT] Digital Image Data

[LOWER LEFT] Pixel Number/Frame COUNT number
[BOTTOM RIGHT] Shaking Correction Value
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