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(57) ABSTRACT

A frame skipping process suited to a scene is achieved by
providing an encoder which encodes input image data, an
encoding determination unit which compares image move-
ment information with a threshold to determine whether or
not encoding is to be performed, a frame skipping controller
which performs a frame skipping control if encoding is not
to be performed, and a threshold correction unit which
corrects the encoding determination threshold based on the
result of the encoding process. The image movement infor-
mation used in the encoding determination unit is any one or
a combination of pixel movement information obtained by a
representative point matching scheme performed by a pixel
movement calculation unit, angular velocity sensor infor-
mation obtained from a lens controller, and frequency infor-
mation obtained from an image processor.
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SIGNAL PROCESSING DEVICE AND
MOVING IMAGE CAPTURING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a continuation of PCT International Application
PCT/IP2011/000487 filed on Jan. 28, 2011, which claims
priority to Japanese Patent Application No. 2010-051562
filed on Mar. 9, 2010. The disclosures of these applications
including the specifications, the drawings, and the claims are
hereby incorporated by reference in their entirety.

BACKGROUND

The present disclosure relates to techniques of encoding
moving images, and more particularly, to encoding tech-
niques which are used when moving images are captured at
a high resolution and a low bit rate. These techniques are
used in products, such as network cameras, in-vehicle cam-
eras, digital camcorders, etc.

In recent years, the resolution of the network camera has
been increased. Despite the increase in resolution, the net-
work camera still requires as low a target bit rate as it was
before. Therefore, the number of bits allocated for encoding
per frame remains as low as it was before in spite of the high
resolution, disadvantageously resulting in a degradation in
image quality.

In a conventional encoder, the frame rate is reduced based
on a simple frame skipping algorithm in order to obtain a
target bit rate. However, when the simple frame skipping is
employed, decoded images are significantly unnatural in
terms of visual quality.

There is a known technique of reducing or preventing the
degradation in visual quality in which a difference between
a frame image to be encoded and an image to be referenced
during encoding, which is calculated on a pixel-by-pixel
basis, and a frame which is determined to have a small
difference is skipped. It is defined that “a pixel difference is
small=a motion is small.” Only frames having a small
motion are skipped, whereby the number of bits allocated for
encoding per frame is increased while unnaturalness in
images is reduced (see Japanese Patent Publication No.
2008-236789).

When the pixel difference between the input frame and the
reference frame is used to determine whether or not frame
skipping is to be performed as described above, a small
motion may cause a large pixel difference. In this case,
frame skipping is not performed on frames having a small
motion, and therefore, the number of bits allocated for
encoding per frame decreases, resulting in a degradation in
image quality. In particular, the tendency of this situation is
significant if the input image contains a large amount of
high-frequency components.

For moving images, the amount of a movement from the
reference frame and the difference value of the remainder are
encoded. Therefore, the pixel difference amount is not
necessarily proportional to a code size after encoding.
Therefore, even for a frame for which the number of bits
allocated for encoding is small, if the pixel difference is
large, it is determined that the frame is to be skipped,
resulting in an unnatural image. In particular, the tendency
of this situation is significant if the input image contains a
large amount of high-frequency components.
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In addition, the same algorithm is applied to any scenes to
determine whether or not a frame is to be skipped, and
therefore, the frame skipping process may not be suitable for
some scenes.

If the above algorithm is used, frame skipping is applied
only to scenes having a small motion. A scene having a large
motion has a lower compression efficiency than that of a
scene having a small motion, but has the same number of
bits allocated for encoding per frame, and therefore, the
degradation in image quality is not reduced.

SUMMARY

The present disclosure describes implementations of a
signal processing device and a moving image capturing
device which are capable of dynamically changing a thresh-
old which is used to determine whether or not frame
skipping is to be performed when a moving image is
captured at a high resolution and a low bit rate.

An example signal processing device for compressing
image data of a plurality of frames to generate a stream
includes an encoder which encodes input image data, an
encoding determination unit which compares image move-
ment information with a threshold to determine whether or
not encoding is to be performed, a frame skipping controller
which performs a frame skipping control if encoding is not
to be performed, and a threshold correction unit which
corrects the encoding determination threshold based on the
result of the encoding process.

The image movement information used in the encoding
determination unit is any one or a combination of pixel
movement information obtained by a representative point
matching scheme performed by a pixel movement calcula-
tion unit, angular velocity sensor information obtained from
a lens controller, and frequency information obtained from
an image processor.

In the present disclosure, if the encoding determination
process is performed using information (angular velocity
sensor information or pixel movement information) which is
conventionally used in a camera, there is only a small
increase in the process of obtaining the image movement
information. Also, the movement amount is used instead of
the difference information, whereby the accuracy of motion
detection can be improved.

In contrast to the conventional art, in which frame skip-
ping is performed on all frames having a small motion, it can
be determined that frame skipping is to be performed only
on frames having a small motion and requiring a large
number of bits allocated for encoding (low encoding effi-
ciency). As a result, the skipping process is performed only
on a required minimum number of frames, and therefore, not
only the number of bits allocated for encoding per frame can
be increased, but also a stream of natural images can be
generated.

In addition, even when the encoding determination is
performed on a scene having a large motion, it can be
determined that frame skipping is to be performed only on
frames having a low encoding efficiency because the thresh-
old is corrected based on the encoding result. As a result, a
stream of natural images can be generated while reducing a
decrease in the frame rate to the extent possible.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a moving image capturing
device including a signal processing device according to the
present disclosure.



US 9,854,167 B2

3

FIGS. 2A-2C are diagrams for describing a representative
point matching algorithm in a pixel movement calculation
unit shown in FIG. 1.

FIG. 3 is a diagram for describing angular velocity sensor
information obtained from a lens controller shown in FIG. 1.

FIGS. 4A and 4B are diagrams for describing frequency
information obtained from an image processor shown in
FIG. 1.

FIG. 5 is a flowchart showing example frame skipping
operation in the signal processing device of FIG. 1.

FIG. 6 is a diagram for describing a still image threshold
in an encoding determination unit shown in FIG. 1.

FIG. 7 is a diagram for describing a moving image
threshold in the encoding determination unit of FIG. 1.

FIG. 8 is a diagram for describing a still image threshold
and a moving image threshold in the encoding determination
unit of FIG. 1.

FIG. 9 is a flowchart of a threshold correction algorithm
employing the number of intra-macroblocks in a threshold
correction unit shown in FIG. 1.

FIG. 10 is a flowchart of a threshold correction algorithm
employing a motion vector value in the threshold correction
unit of FIG. 1.

FIG. 11 is a flowchart of a threshold correction algorithm
employing the number of bits allocated for encoding and a
quantization parameter value in the threshold correction unit
of FIG. 1.

FIG. 12 is a diagram for describing operation of a frame
skipping controller shown in FIG. 1.

FIG. 13 is a diagram for describing another operation of
the frame skipping controller of FIG. 1.

FIGS. 14A and 14B are diagrams for describing frames
for which the encoding determination unit of FIG. 1 deter-
mines that encoding is to be performed.

FIGS. 15A and 15B are diagrams for describing initial
settings of an encoding determination threshold in the
encoding determination unit of FIG. 1.

FIG. 16 is a diagram for describing a dummy frame mode
in the encoding determination unit of FIG. 1.

FIG. 17 is a diagram for describing a multi-threshold
control algorithm in the encoding determination unit of FIG.
1.

FIG. 18 is a block diagram of a variation of FIG. 1.

DETAILED DESCRIPTION

Embodiments of the present disclosure will be described
hereinafter with reference to the accompanying drawings.

FIG. 1 shows a moving image capturing device which is,
for example, a network camera which records moving
images. The moving image capturing device includes an
image data input device 101 which generates and outputs
image data with a predetermined timing, a signal processing
device 102 which performs image processing and encoding
on the image data output from the image data input device
101, converts the resulting image data into packets to be
transmitted through a network, and outputs the packets, a
data communication device 103 which transmits the packets
output from the signal processing device 102 to the network,
and a data storage device 104 which temporarily stores data
which is produced by each process.

The image data input device 101 includes an imaging unit
105 which converts light into an electrical signal, and an
imaging element controller 106 which controls a timing with
which the electrical signal output from the imaging unit 105
is received, and an irradiation time during which light is
input to the imaging element.
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The signal processing device 102 includes an image
processor 107 which performs predetermined image pro-
cesses (an automatic exposure (AE) process, a white balance
(WB) process, an aperture process, a YC process, etc.) on a
video signal read from the imaging unit 105 to convert the
video signal into a luminance signal and a color difference
signal, a lens controller 108 which controls a lens, a pixel
movement calculation unit 109 which calculates a pixel
movement amount, an encoder 110 which encodes input
image data, an encoding determination unit 111 which
determines whether or not encoding is to be performed by
the encoder 110, based on image movement information and
a threshold, a threshold correction unit 112 which corrects
the threshold which is used in the encoding determination of
the encoding determination unit 111, a frame skipping
controller 113 which performs a frame skipping control
when the encoding determination unit 111 determines that
encoding is not to be performed, a packet generator 114
which divides the encoded data into packets for the network,
and a data communication controller 115 which transfers the
packets obtained by the packet generator 114 to the data
communication device 103.

Here, a representative point matching algorithm for
obtaining pixel movement information which is output as
one item of image movement information from the pixel
movement calculation unit 109 will be described with ref-
erence to FIGS. 2A-2C. In representative point matching, a
representative point is determined in a block (sub-frame),
and it is calculated how much that point is moved in the next
frame. FIG. 2A is a diagram showing the first frame, in
which a point 201 is a representative point. Information
about the point 201 is held. FIG. 2B is a diagram showing
the second frame, in which a point corresponding to the
representative point is searched for and located. FIG. 2C is
a diagram showing the first and second frames superimposed
together. As can be seen from FIG. 2C, a representative point
202 defined in the first frame is moved to a point 203. The
distance of this movement is referred to as a pixel movement
amount. The pixel movement amount is herein used as one
item of image movement information.

Next, angular velocity sensor information which is output
from the lens controller 108 and used as one item of image
movement information will be described with reference to
FIG. 3. As shown in FIG. 3, the angular velocity sensor
information indicates the amount of a motion of the camera.
An angular velocity sensor provided in the sensor portion
can be used to measure how much the camera is moved. The
angular velocity sensor information is used as one item of
image movement information.

The motion amount is calculated from the obtained angu-
lar velocity sensor information. The angular velocity sensor
information (i.e., the motion amount) varies depending on
whether or not zooming is performed. Even if the angular
velocity sensor information indicates a small value, then
when zooming is performed, the motion amount is large.
Therefore, when the motion amount is calculated from the
angular velocity sensor information, a value obtained by
multiplying the angular velocity sensor information by the
zoom magnification is used as the motion amount.

When input data is processed by the image processor 107,
frequency information such as those shown in FIGS. 4A and
4B is obtained as one item of image movement information.
The image processor 107 can obtain frequency information
of an entire image, and can also obtain frequency informa-
tion of each portion of the screen, where the screen is
divided into a plurality of portions. The encoding determi-
nation unit 111 performs the encoding determination process
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based on the image frequency information. For example, the
encoding determination unit 111 calculates, for each region,
a difference between the frequency information of image
data to be encoded and the frequency information of an
image to be referenced during encoding, and if the calcula-
tion result is small, determines that a movement is not
present in the image, instructs the frame skipping controller
113 not to perform encoding.

If the pixel movement information, the angular velocity
sensor information, and the frequency information are used
in combination, the encoding determination control can be
more accurately performed.

FIG. 5 shows a still image skipping determination process
algorithm employing the pixel movement information and
the frequency information in combination. In S101, the pixel
movement information is obtained from the pixel movement
calculation unit 109. In S102, the frequency information of
the entire image is obtained from the image processor 107.
In S103, determination is performed based on the frequency
information obtained from the image processor 107. If the
frequency is determined to be low, in S104 the pixel
movement amount is compared with a still image threshold
as in the conventional art. If the pixel movement amount is
smaller than the threshold, it is determined that encoding is
not required, and the frame skipping controller 113 performs
a frame skipping process S105. If the pixel movement
amount is larger than the threshold, it is determined that
encoding is required, and in S106 the encoder 110 performs
an encoding process.

If it is determined in S103 that the frequency is high, in
S107 the pixel movement information is compared with the
threshold. In this case, because the image has high-fre-
quency components, if the image is compressed, a large
number of bits is output. Therefore, by increasing the
threshold, the frame skipping determination is caused to be
less strict. In this case, the number of bits allocated for
encoding per frame can be maintained. If the pixel move-
ment information is smaller than the threshold, it is deter-
mined that encoding is not required, and the frame skipping
controller 113 performs the frame skipping process S105. If
the pixel movement information is larger than the threshold,
it is determined that encoding is required, and in S106 the
encoder 110 performs an encoding process.

Next, the encoding determination process of the encoding
determination unit 111 will be described with reference to
FIGS. 6-8.

Firstly, the skipping determination for a scene having a
small motion will be described with reference to FIG. 6. A
scene having a small motion has a feature that a change
amount (difference) between each frame is small. When a
moving image is captured, then even if a frame having a
small change is skipped, substantially no unnatural image
occurs. Therefore, by capitalizing on the feature that the
change amount is small, the encoding determination unit 111
holds, as a still image threshold 303, a low threshold for
determining a scene having a small motion. If the image
movement information 301 is lower than the still image
threshold 303 (the image movement information 301 falls in
aregion 302), it is determined that the frame is to be skipped.

Next, the skipping determination for a scene having a
large motion will be described with reference to FIG. 7. A
scene having a large motion has a feature that a change
amount (difference) between each frame is large. A charac-
teristic of the human visual system that the amount of
information obtained from an image having a motion is
small is also used. When a moving image is captured, then
if a frame having a large motion is skipped, slight unnatu-
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ralness occurs in the image. However, the amount of infor-
mation obtained per frame is smaller than that of a still
frame, and therefore, the generated stream is not signifi-
cantly affected. For streams, it is a more critical problem that
a sufficient number of bits is not allocated and therefore the
image quality is degraded. Therefore, by capitalizing on the
feature that a scene having a large motion has a large change
amount, the encoding determination unit 111 holds, as a
moving image threshold 403, a high threshold for determin-
ing a scene having a large motion. If the image movement
information 401 is higher than the moving image threshold
403 (the image movement information 401 falls in a region
402), it is determined that the frame is to be skipped.

The encoding determination unit 111 can perform a better
frame skipping control by using the still image threshold and
the moving image threshold in combination. This will be
described with reference to FIG. 8.

The encoding determination unit 111 performs the encod-
ing determination process using both a moving image
threshold 501 and a still image threshold 502. In this case,
an optimum frame skipping process can be performed even
when scenes are changed during capturing of a moving
image. A reference character 503 indicates a region in which
it is determined that a frame is to be skipped.

When it is desirable to reduce frame skipping for moving
scenes, the still image threshold 502 is increased so that the
frame skipping determination is less strict for frames having
a small motion, and the moving image threshold 501 is
increased so that the frame skipping determination is stricter
for frames having a large motion. As a result, frame skipping
can be reduced for scenes having a large motion, without
changing the number of bits allocated for encoding per
frame.

Conversely, when it is desirable to reduce frame skipping
for still scenes, the moving image threshold 501 is decreased
so that the frame skipping determination is less strict for
frames having a large motion, and the still image threshold
502 is decreased so that the frame skipping determination is
stricter for frames having a small motion. As a result, frame
skipping can be reduced for scenes having a small motion,
without changing the number of bits allocated for encoding
per frame.

Next, a control process performed by the threshold cor-
rection unit 112 will be described. There are various scenes,
such as a scene in which a high-frequency portion occupies
most of the screen, a scene in which a low-frequency portion
occupies most of the screen, a scene having a small motion,
a scene having a large motion, etc. Different threshold values
are suitable for different scenes. When a moving image is
captured, scenes are changed from moment to moment, and
therefore, different threshold values need to be provided for
the different scenes. Therefore, in the threshold correction
unit 112, based on information indicating the encoding
result, the threshold is corrected to be suitable for each of
recorded scenes.

Firstly, a moving image threshold correction control algo-
rithm which employs the number of intra-macroblocks will
be described with reference to FIG. 9. In S201, the number
of intra-macroblocks obtained when encoding is performed
is obtained from the encoder 110, and the image movement
information obtained when encoding is performed is
obtained from the encoding determination unit 111. In S202,
in the threshold correction unit 112, if the obtained image
movement information is small, it is determined that the
motion is small and therefore it is not necessary to correct
the moving image threshold, and therefore, the threshold is
not to be corrected. If the image movement information is
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large, it is determined that it is likely that the scene has a
large motion. In this case, in S203, it is determined how the
threshold is to be corrected based on the number of intra-
macroblocks. In other words, it is determined that “intra-
macroblocks occur=a motion is large,” and therefore, the
threshold is to be corrected. Specifically, if it is determined
that the number of intra-macroblocks is small, it is deter-
mined that the scene does not have a large motion, and
therefore, the moving image threshold is increased so that
the frame skipping determination is stricter (S204). If it is
determined that the number of intra-macroblocks is large, it
is determined that the scene has a large motion, and there-
fore, the moving image threshold is decreased so that the
frame skipping determination is less strict (S205).

Next, a process of using a motion vector value in a frame
which is output as a threshold correction parameter by the
encoder 110 will be described with reference to FIG. 10. In
S301, the motion vector value obtained when encoding is
performed is obtained from the encoder 110, and the image
movement information obtained when encoding is per-
formed is obtained from the encoding determination unit
111. In S302, in the threshold correction unit 112, if the
obtained image movement information is small, it is deter-
mined that the motion is small and therefore it is not
necessary to correct the moving image threshold, and there-
fore, the threshold is not to be corrected. If the image
movement information is large, it is determined that it is
likely that the scene has a large motion. In this case, in S303,
it is determined how the threshold is to be corrected based
on the motion vector value. In other words, because the
motion vector value indicates the amount of a movement of
a macroblock between the encoded frame and the reference
frame, it is determined that “the motion vector value is
large=the motion is large.” If it is determined that the motion
vector value is large, it is determined that the scene has a
large motion, and therefore, the moving image threshold is
decreased so that the frame skipping determination is less
strict. If it is determined that the motion vector value is
small, it is determined that the scene does not have a large
motion, and therefore, the moving image threshold is
increased so that the frame skipping determination is stricter
(S305).

Next, a process of using the number of bits allocated for
encoding and a quantization parameter value (QP value) in
a frame which are output as threshold correction parameters
by the encoder 110 will be described with reference to FIG.
11. In S401, the number of bits allocated for encoding and
the QP value obtained when encoding is performed are
obtained from the encoder 110, the image movement infor-
mation obtained when encoding is performed is obtained
from the encoding determination unit 111. In S402, in the
threshold correction unit 112, if the obtained image move-
ment information is large, it is determined that the motion is
large and therefore it is not necessary to correct the still
image threshold, and therefore, the threshold is not to be
corrected. If the image movement information is small, it is
determined that it is likely that the scene has a small motion,
and it is determined how the threshold is to be corrected
based on the number of bits allocated for encoding and the
QP value (S403, S404, and S406).

Initially, if the number of bits allocated for encoding and
the QP value are small, the encoding efficiency is high, and
therefore, it is determined that the number of bits allocated
for encoding per frame is not affected even when encoding
is performed, and the threshold is to be corrected. Specifi-
cally, if it is determined in S403 that the number of bits
allocated for encoding is small, it is determined in S404
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whether the QP value is large or small. If it is determined in
S404 that the QP value is small, the frame is determined to
have a high encoding efficiency, in S405 the still image
threshold is decreased so that the frame skipping determi-
nation is stricter. If it is determined in S404 that the QP value
is large, the number of bits allocated for encoding is small
because the compression efficiency is high, but not because
the encoding efficiency is high, and therefore, the still image
threshold is not to be corrected.

On the other hand, if it is determined in S403 that the
number of bits allocated for encoding is large, it is deter-
mined in S406 whether the QP value is large or small. If it
is determined in S406 that the QP value is small, the number
of bits allocated for encoding is large because the compres-
sion efficiency is low, and therefore, the still image threshold
is not to be corrected. If it is determined in S406 that the QP
value is large, it is determined that the frame has a low
compression efficiency, and therefore, in S407 the still
image threshold is increased.

Next, the skip process of the frame skipping controller
113 will be described with reference to FIGS. 12 and 13.

There are two frame skipping processes. FIG. 12 shows a
simple frame decimation technique. If it is determined that
encoding is not to be performed on a frame 601, encoding
is not performed on the frame 601, and the frame 601 is
discarded to decrease the frame rate.

In some stream standards or products, however, the frame
rate is defined as being constant. In this case, a dummy
frame may be inserted as shown in FIG. 13. As can be seen
from FIG. 13, if it is determined that encoding is not to be
performed on a frame 701, the frame 701 is discarded and
replaced with a dummy frame 702. The dummy frame 702
includes only skipped macroblocks, i.e., only encoded infor-
mation indicating that the frame is similar to a reference
frame, and therefore, includes only a considerably small
amount of information. Therefore, even if the dummy frame
702 is inserted instead of the discarded frame 701, the
number of bits allocated for encoding per frame is little
affected.

Next, a picture type for which the encoding determination
process is performed by the encoding determination unit 111
will be described. The encoding determination unit 111 does
not perform the encoding determination process for all
frames, but does so, taking into consideration a picture type
used when encoding is performed.

If the frame of a P picture 801 which is a reference frame
for a P picture 802 of FIG. 14A is skipped, in the P picture
802 the frame of an I picture 803 which is the second
previous frame from the P picture 802 needs to be refer-
enced. In this case, the difference in time is large, the
difference between the frames is also large, resulting in an
increase in the number of bits allocated for encoding.

However, even if a frame which is not referenced (e.g., a
B picture 804 shown in FIG. 14B) is skipped, the relation-
ship of the succeeding reference frames is not changed, and
therefore, the number of bits allocated for encoding does not
increase. Therefore, a better frame skipping process can be
performed by performing the encoding determination pro-
cess, depending on the picture type.

The threshold needs to be changed, depending on the bit
rate or the frame rate. FIGS. 15A and 15B show allocation
of different numbers of bits to streams having the same bit
rate and different frame rates. Compared to FIG. 15B, in
FIG. 15A the number of bits allocated for encoding per
frame is small, and therefore, in order to increase the number
of bits allocated for encoding, the still image threshold and
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the moving image threshold need to be set to be higher and
lower, respectively, so that more frames are to be skipped.

In the encoding determination process, if the encoding
determination is performed every frame or every specific
picture type, it is likely that the frame rate is not constant,
resulting in an unnatural image. In particular, if an excessive
number of frames are skipped in a scene having a large
motion, a significantly unnatural image is generated. There-
fore, as shown in FIG. 16, when it is determined that a frame
901 is to be skipped, control proceeds to the dummy
replacement mode, in which some of that frame and a
plurality of succeeding frames are skipped at a rate of one
per predetermined number of frames (i.e., a frame is skipped
at predetermined intervals). In this case, the frame rate can
be maintained at specific intervals.

However, if the above process is performed, the frame
skipping rate is fixed and the frame rate cannot be further
decreased. Therefore, a plurality of moving image thresh-
olds and a plurality of still image thresholds may be pro-
vided. In an example shown in FIG. 17, an upper still image
threshold 1001 is provided, and frame skipping is performed
within a range 1003 so that the frame rate is reduced by a
factor of two. A lower still image threshold 1002 is provided,
and frame skipping is performed within a range 1004 so that
the frame rate is reduced by a factor of four. Thus, by
changing the skipping rate, depending on the value of the
image movement information, the frame rate is dynamically
changed at specific intervals.

The encoding determination process may also be achieved
by employing information about the encoding result as the
image movement information. As shown in FIG. 18, infor-
mation about frames to be encoded may not be previously
obtained, in order to facilitate the process and reduce the
circuit size. In this case, the encoding result is used as the
image movement information of the next frame to perform
the skipping determination process. Note that there is a
one-frame time lag between information for the encoding
determination and a frame in which the encoding determi-
nation is performed, the accuracy of the encoding determi-
nation process is degraded.

In the signal processing device and the moving image
capturing device of the present disclosure, the encoding
determination is performed based on the representative point
matching information or the angular velocity sensor infor-
mation before encoding is performed, and the encoding
determination threshold is dynamically changed based on
the encoding result. As a result, the frame skipping deter-
mination process suited to each scene can be performed,
whereby the number of bits allocated for encoding per frame
can be increased, and encoding can be performed without
unnaturalness in terms of visual perception and image
quality. Therefore, the present disclosure is useful for a
signal processing device and a moving image capturing
device.

What is claimed is:

1. A signal processing device for compressing image data
of a plurality of frames to generate a stream, comprising:

an encoder configured to encode input image data;

an image processor configured to obtain spatial frequency

information of an image within one frame of the image
data and to obtain image movement information indi-
cating an amount of a movement of a same image
between two frames;

an encoding determination unit configured to compare the

image movement information with an encoding deter-
mination threshold, thereby determining whether or not
encoding is to be performed, wherein the encoding
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determination unit determines whether or not encoding
is to be performed, after temporarily changing the
encoding determination threshold so as to cause a
frame skipping control if encoding is not to be per-
formed to be less strict when the spatial frequency
information of an image within one frame indicates a
high spatial frequency, or without changing the encod-
ing determination threshold when the spatial frequency
information of an image within one frame indicates a
low spatial frequency;

a frame skipping controller configured to perform a frame
skipping control when the encoding determination unit
determines that encoding is not to be performed; and

a threshold correction unit configured to correct the
encoding determination threshold of the encoding
determination unit,

wherein the encoder selectively performs the encoding in
accordance with a result of determination obtained by
the encoding determination unit, and the threshold
correction unit corrects the encoding determination
threshold of the encoding determination unit based on
the number of bits allocated for encoding and a quan-
tization parameter value in a frame encoded by the
encoder, or a motion vector value or the number of
intra-macroblocks in a frame encoded by the encoder.

2. The signal processing device of claim 1, further com-

prising:

a pixel movement calculation unit,

wherein the image movement information used in the
encoding determination unit is pixel movement infor-
mation obtained by a representative point matching
scheme performed by the pixel movement calculation
unit.

3. The signal processing device of claim 1, further com-

prising:

a lens controller,

wherein the image movement information used in the
encoding determination unit is angular velocity sensor
information obtained from the lens controller.

4. The signal processing device of claim 1, further com-

prising:

at least one of a pixel movement calculation unit and a
lens controller,

wherein the image movement information is a combina-
tion of at least one of pixel movement information
obtained by a representative point matching scheme
performed by the pixel movement calculation unit and
angular velocity sensor information obtained from the
lens controller, and the spatial frequency information
obtained from the image processor.

5. The signal processing device of claim 1, wherein

the encoding determination unit has a still image thresh-
old as the encoding determination threshold, and deter-
mines that encoding is not to be performed on a frame
which is lower than the still image threshold.

6. The signal processing device of claim 1, wherein

the encoding determination unit has a moving image
threshold as the encoding determination threshold, and
determines that encoding is not to be performed on a
frame which is higher than the moving image thresh-
old.

7. The signal processing device of claim 1, wherein

the encoding determination unit has a still image thresh-
old and a moving image threshold as the encoding
determination threshold, and determines that encoding
is not to be performed on a frame which is lower than
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the still image threshold and a frame which is higher
than the moving image threshold.

8. The signal processing device of claim 1, wherein

when the encoding determination unit determines that
encoding is not to be performed, the encoder does not
perform encoding, and the frame skipping controller
inserts a dummy frame including only skipped macro-
blocks.

9. The signal processing device of claim 1, wherein

the encoding determination unit performed an encoding
determination process based on a picture type of the
stream at a time of encoding determination.

10. The signal processing device of claim 1, wherein

the encoding determination threshold used in the encod-
ing determination unit is changed based on a bit rate, a
frame rate, or an image resolution of the stream to be
generated.

11. The signal processing device of claim 1, wherein

when the encoding determination unit determines that a
motion is small or that a motion is large, frame skipping
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is performed at predetermined intervals for a first frame
for which the determination is performed and a plural-
ity of frames succeeding the first frame.

12. The signal processing device of claim 1, wherein

the encoding determination unit has a plurality of encod-
ing determination thresholds so that the number of
frames which are to be continuously skipped is
changed.

13. The signal processing device of claim 1, wherein

the encoding determination unit determines whether or
not encoding is to be performed, by using, instead of
the image movement information, any of the number of
intra-macroblocks in a frame obtained from the
encoder, the motion vector value in a frame obtained
from the encoder, and the number of bits allocated for
encoding and a quantization parameter value obtained
from the encoder.
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