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DATA COMMUNICATION APPARATUS AND
DATA COMMUNICATION METHOD

BACKGROUND OF THE INVENTION

[0001] (1) Field of the Invention

[0002] The present invention relates to a data communica-
tion apparatus and data communication method for commu-
nicating a compression-coded image or audio signal in real-
time using Internet Protocol (IP) conversion processing
technology.

[0003] (2) Description of the Related Art

[0004] Inrecentyears, thedigital data including images and
audio information has been generally transmitted using net-
work lines. These images and audio information are used for
various purposes, and many of them are used for monitoring
and observation. A network camera terminal is a combination
of a camera, an image processor and a network communica-
tion apparatus. and the user can browse images and andio ina
remote location by accessing the apparatuses installed in a
place where the user would like to browse the images and
audio.

[0005] FIG. 1 isareference diagram showing an exemplary
configuration of the conventional network camera terminal
101. Image data transmission by the network camera terminal
101 is described with reference to FI1G. 1. The network cam-
era terminal 101 includes: the sensorunit 102 to which image
information is inputted; the Y/C unit 103 that performs Y/C
process o the image loaded from the sensor unit 102; the
compression unit 104 that compression-codes the Y/C data
and generates coded frames: and the communication unit 105
that packetizes the coded frames and communicates the pack-
etized coded frames. Types of the coded frames are broadly
divided into the first type and the second type. I-frames
belong to the first type and P-frames and B-frames belong (o
the second type. The code amount of the coded frame of the
first type is larger than the code amount of the coded frame of’
the second type.

[0006] First, the image information is inputted to the sensor
unit 102. The sensor unit 102 digitally converts the image or
the audio information and transmits the converted data to the
Y/C unit 103. The Y/C unit 103 Y/C processes the received
data and resizes the data to a size such as VGA or QVGA. The
compression unit 104 receives data from the Y/C unit 103,
performs compression coding such as MPEG, and generates
the coded frames. The communication unit 105 receives the
coded frames, and transmits the coded frames to multiple
communication partners 106 via a network such as the Wide
Area Network (WAN) or the Local Area Network (LAN).
[0007] InFIG. 1, the sizes of the image data transmitted to
the communication terminals 106 from the network camera
terminal 101 via the network are. for example, Video Graph-
ics Array (VGA: high resolution image mainly used for per-
sonal computers), Quarter VGA (QVGA: low resolution
image that is a quarter of VGA in size and is mainly used for
PDAs and mobile phones), and Quarter Quarter VGA
(QOVGA: low resolution image that is a quarter of quarter
VGA, and is lower in resolution than the images used for
mobile phones).

[0008] The compression-coded frames coded in MPEG
includes, for example, 1-frame that can be decoded with its
own data, P-frame that is coded using forward prediction of
inter prediction, and B-frame that is coded using bi-direc-
tional prediction of inter prediction. There is a difference in
code amount among |-frame, P-frame, and B-frame. More
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specifically, general ratio of code amount of the I-frame and
the P-frame or the B-frame is 3 to 1. Thus, in a frame period
where 1-frame is generated. the code amount sent by the
network locally increases, and exceeds average transmission
code amount. Furthermore, in the case where multiple coded
frames are generated from one image or audio signal and
transmitted in parallel, when I-frames are simultaneously
generated in the same frame period. the code amount to be
transmitted instantaneously increases, and the code amount
exceeds the bandwidth that a network can transmit as a result.
[0009] FIG. 2 isareference diagram that shows bias of code
amount when three data streams #1. #2. and #3 are simulta-
neously distributed to multiple communication terminals.
[0010] In this case, transmission from the network camera
is performed in the same manner as the process described in
FIG. 1. and is performed every frame cycle, that is, 33 ms.
However, when the frame rate varies, the process is per-
formed every 33 msxN (N=1. 2.3 ... ) cycle. Forexample, in
the case of 30 fps, the cycle is 33 ms. 66 ms in the case of 15
fps. and 99 ms in the case of 10 fps.

[0011] Note that in this specification, the description is
made assuming that the frame rate is 30 fps and the MPEG
coded frames includes I-frames that can be decoded with their
own data and P-frames that are coded using forward predic-
tion of inter prediction. However, variation in the frame rate
and addition of B-frames does not cause any problem.
[0012] InFIG. 2, I-frames 201. 202, and 203 are generated
within the same frame period in three different data streams.
Thus, intra coding for the I-frames are overlapped, coded
frames that exceeds transmission capacity of the communi-
cation apparatus is generated, code amount to be transmitted
increases in the period in which an I-frame is generated.
causing the overload 204. Furthermore, transmission process
occurs during the minimum frame period 33 ms for transmit-
ting the overload 204. When the transmission process is not
completed in the minimum frame period 33 ms, the coded
frames cannot be sent according to the frame rate determined
in each data stream.

[0013] Furthermore, it is necessary to transmit coded
frames in each data stream within the predetermined time
period according to the predetermined frame rate. When the
coded {rames are not sent within the predetermined time
period, aso-called fallen frame is generated, and the reception
side 106 is unable to continuously reproduce the moving
picture. In this case, it negatively affects the quality of repro-
duced image. For example, it is serious in the case of the
MPEG coding. When an I-frame is missing. no image is
reproduced at all until next I-frame arrives. This is because
I-frame is standard information of reproduction information.
Furthermore, when a P-frame is missing, an accurate image is
not reproduced due to lack of difference information.

[0014] Thus, it takes time to transmit coded information
with large code amount. In order to transmit the moving
picture data without generating a fallen frame, each code
amount of the generated coded [rames need to be controlled.
[0015] Furthermore, compression-coding using inter-
frame prediction such as the MPEG standard. a problem that
the generated code amount largely varies and instantancously
exceeds the bandwidth that a network can transmit arises.
More specifically, in a network camera terminal. multiple
compression coded frames are generated from one video
source and the variation in generated code amount further
increases when the multiple compression coded frames are
delivered simultaneously.
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[0016] Inaddition. a method for controlling generation tim-
ing of the coded frames has been known as a technique for
controlling the coded amount that is the problem above (for
example, see Japanese Unexamined Patent Application Pub-
lication 2004-140651).

SUMMARY OF THE INVENTION

[0017] However, the invention disclosed in Japanese Unex-
amined Patent Application Publication 2004-140651 has two
problems. More specifically. the first problem is that the gen-
eration of I-frames cannot be controlled in any frame period.
In Japanese Unexamined Patent Application Publication
2004-140651, the starting timing of image and audio signal is
shifted per frame. so that the generation timing of I-frames
does not overlap within the same frame period. Thus. it is
presumed that the interval of I-frames is constant, and gen-
eration of I-frames cannot be controlled in any frame period.
Inthe MPEG standard, bit rate and frame rate, and the interval
of I-frames are not dependent, and the interval can be arbi-
trarily set.

[0018] The second problem is that the method disclosed in
Japanese Unexamined Patent Application Publication 2004-
140651 requires a configuration with multiple compression
units. In Japanese Unexamined Patent Application Publica-
tion 2004-140651, synchronization signal is detected from
the inputted image signal, and multiple different data streams
are generated in multiple compression units. Thus, it is pre-
supposed that the data communication apparatus includes
multiple compression units, which increases the cost for the
data communication apparatus. Note that a network camera
for general consumers or business only includes one com-
pression unit for cost reduction, and uses the compression
unit in time-sharing for generating multiple different data
streams in the same frame period.

[0019] The present invention has been conceived in view of
the problems above, and the object of the present invention is
to provide a data communication apparatus that transmits
multiple data streams to multiple communication terminals
via network in parallel. and that can appropriately prevent
communication delay from oceurring while maintaining con-
trollability of the generation of I-frame in arbitrary frame
periods.

[0020] In order to solve the above problem, the data com-
munication apparatus according to the present invention is a
data communication apparatus that generates coded frames
from an inputted image or audio signal through compression
coding and communicates data streams to communication
terminals in parallel through a network, the data streams
including the generated coded frames, the data communica-
tion apparatus including: a sensor unit configured to take
image or audio information: a compression unit configured to
compression-code the image or the audio signal that has been
taken by the sensor unit and to generate coded frames for each
{rame period; a frame control unit configured to control types
of the coded frames generated by the compression unit. the
types of the coded frames including a first type and a second
type, and the coded frame of the first type having larger code
amount than the coded frame of the second type: and a com-
munication unit configured to communicate the coded frames
compression-coded by the compression unit to the commu-
nication terminals in parallel through the network. in which
the frame control unit is configured to control the types of the
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coded frames respectively corresponding to data streams,
such that the coded frames of the first type are not generated
within a same frame period.

[0021] With this configuration that includes one compres-
sion unit, [-frames are generated in different frame periods in
three data streams by the control of the frame control unit.
Thus the code amount to be transmitted decreases and it is
possible to reduce the bias that is locally generated, and
smooth the code amount.

[0022] Furthermore, the frame control unit of'the data com-
munication apparatus according to the present invention
includes a generation table holding unit configured fo store a
generation table indicating a combination patterns of the
types of coded frames generated by the compression unit, and
the frame control unit is configured to control, according to
the combination patterns the types of coded frames respec-
tively corresponding to the data streams, such that the coded
frames of the first type with large code amount are not gen-
erated within the same frame period.

[0023] With this configuration, the frame control unit can
control the generation of the I-frames using the generation
table, and perform control such that the frames of the first type
are not generated simultaneously.

[0024] Furthermore, the frame control unit according to the
present invention includes decrement counters respectively
corresponding to the data streams. and the frame control unit
1s configured to control the types of the coded frames each of
which corresponds to each data stream using counter values
of the decrement counter for modifying the generation rate of
the coded frames.

[0025] Furthermore, the frame control unit according to the
present invention is configured to control the types of the
coded streams respectively corresponding to the data stream
such that the coded frames of the first type are not generated
within the same frame period by adjusting initial values of the
decrement counters for each data stream so that the initial
values are not to be equal, or by adding or subtracting counter
values when the counter values of the decrement counters are
equal to one another.

[0026] With these configurations, when the data streams
are communicated in parallel using the decrement counter
units, it is possible to perform control such that the coded
frames of the first type are not generated simultancously.
[0027] Furthermore, the data communication apparatus
according to the present invention further includes a band-
width monitoring unit configured to monitor a communica-
tion bandwidth of the communication unit, in which the band-
width monitoring unit is configured to notify the frame
control unit when the communication bandwidth exceeds a
predetermined amount, and the frame control unit is config-
ured to perform control such that a coded frame of the second
type is generated when the frame control unit has received the
notification from the bandwidth monitoring unit.

[0028] Furthermore, the data communication apparatus
according to the present invention further includes a CPU
load monitoring unit configured to monitor a CPU load rate,
in which the CPU load monitoring unit is configured to notify
the frame control unit when the CPU load rate exceeds a
predetermined rate, and the frame control unit is configured to
perform control such that a coded code of the second type is
generated when the frame control vnit has received the noti-
fication from the CPU load monitoring unit.

[0029] Furthermore, the data communication apparatus
according to the present invention further includes a code
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amount monitoring unit configured to monitor code amount
of the generated coded frames, in which the code amount
monitoring unit is configured to notify the frame control unit
when the code amount of the generated coded frames exceeds
a predetermined amount, and the frame control unit is con-
figured to perform control such that a coded frame of a type
with small code amount is generated when the frame control
unit receives the notification.

[0030]
the generated coded frame exceed the predetermined amount.
the bandwidth monitoring unit. the CPU load monitoring
unit, or the code amount monitoring unit notify the frame
control unit, and the frame control unit can perform control so
that the coded frame of the second type is generated when
receiving the notification.

[0031] It should be noted that the present invention may be
implemented. not only as the data communication apparatus.
but also a data communication method including the charac-
teristic components of the data communication apparatuses.
or a program that causes a computer to execute these steps.
Furthermore, it is needless to say that such a program may be
distributed via a recording medium such as CD-ROM, or
transmission media such as the Internet.

[0032] The data communication apparatus according to the
present invention can reduce the locally generated bias in
code amount appropriately, and can smooth the code amount.
[0033] Furthermore, with this configuration, the generation
of I-frames can be controlled within any frame period, and
multiple compression units are not necessary.

FURTHER INFORMATION ABOUT TECHNICAL
BACKGROUND TO THIS APPLICATION

[0034] The disclosure of Japanese Patent Application No.
2007-166990 filed on Jun. 25, 2007 including specification,
drawings and claims is incorporated herein by reference in its
entirety.

BRIEF DESCRIPTION OF THE DRAWINGS
[0035]

the invention will become apparent from the following
description thereof taken in conjunction with the accompa-
nying drawings that illustrate a specific embodiment of the
invention. In the Drawings:

[0036] FIG.1is areference diagram showing an exemplary
configuration of the conventional network camera terminal;
[0037] FIG. 2 is areference diagram that shows distribution
of code amount when three data streams #1, #2, and #3 are
simultancously distributed to multiple communication termi-
nals;

[0038] FIG. 3 is a functional block diagram showing the
configuration of the network camera terminal according to
the first embodiment;

[0039] FIG. 4 is a reference diagram showing smoothing in
code amount in the three data streams transmitted from the
network camera terminal according to the first embodiment:
[0040] FIG. 5 is a reference diagram showing a generation
table of a coded frame;

[0041]
the network camera terminal according to the first embodi-
ment;

[0042] FIG. 7 is an explanatory diagram of time-sharing
process of the respective processing units in the network
camera terminal according to the first embodiment:

With these configurations, when the code amount of

These and other objects. advantages and features of

FIG. 6 is a flowchart showing the operation order of
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[0043] FIG. 8 is a functional block diagram showing the
configuration of the network camera terminal according to
the second embodiment:

[0044] FIG. 9 is a flowchart showing the operation order of
the network camera terminal according to the second embodi-
ment;

[0045] FIG. 10 is a functional block diagram showing the
configuration of the network camera terminal according to
the third embodiment:

[0046] FIG. 11 is a flowchart showing the operation order
of the bandwidth monitoring unit in the network camera
terminal according 1o the third embodiment;

[0047] FIG. 12 is a functional block diagram showing the
configuration of the network camera terminal according to
the fourth embodiment;

[0048] FIG. 13 is a flowchart showing the operation order
of the CPU load monitoring unit in the network camera ter-
minal according to the fourth embodiment:

[0049] FIG. 14 is a functional block diagram showing the
configuration of the network camera terminal according to
the fifth embodiment:

[0050] FIG. 15 is a flowchart showing the operation order
of the code amount monitoring unit in the network camera
terminal according to the fifth embodiment;

[0051] FIG. 16 is a functional block diagram showing the
configuration of the network camera terminal according to
the sixth embodiment;

[0052] FIG. 17 is a flowchart showing the operation order
of the frame pattern monitoring unit in the network camera
terminal according to the sixth embodiment:

[0053] FIG. 18 is a functional block diagram showing the
configuration of the network camera terminal according to
the seventh embodiment:

[0054] FIG. 19 is a flowchart showing the operation order
of the counters in the network camera terminal according to
the seventh embodiment;

[0055] FIG. 20 is a flowchart showing the operation order
of the network camera terminal when the communication
bandwidth, the CPU load rate, and code amount are moni-
tored in combination;

[0056] FIG. 21 is a functional block diagram showing the
configuration of the network camera terminal according to
the eighth embodiment;

[0057] FIG. 22 is a functional block diagram showing the
configuration of the network camera terminal according to
the ninth embodiment; and

[0058] FIG. 23 is a functional block diagram showing the
configuration of the network camera terminal according to
the tenth embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

[0059] Embodiments of the data communication apparatus
according to the present invention is hereafter described with
reference to the drawings.

First Embodiment

[0060] The first embodiment of the data communication
apparatus according to the present invention is hereafter
described with reference to the drawings.

[0061] Note that the network camera terminal according to
the first embodiment is characterized in that the frame control
unit generates |-frames corresponding to each stream at the
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I-frame generation rate described in the generation table
which has been held in the frame control unit in advance. In
addition, the network camera terminal in the description of
the embodiments corresponds to the data communication
apparatus in the Claims.

[0062] FIG. 3 is a functional block diagram showing the
configuration of the network camera terminal according to
the first embodiment.

[0063] The network camera terminal 300 according to the
first embodiment includes: the sensor unit 301 to which
image information is inputted; the Y/C unit 302 which per-
form Y/C process to the image loaded from the sensor unit
301; the compression unit 303 which compression-codes the
Y/C data and generates coded [rames, the communication
unit 304 which packetize the coded frames and communi-
cates the packetized data; and the frame control unit 305
which controls the types of the coded frames generated in the
compression unit 303. In addition, the frame control unit 305
includes the generated table holding unit 306 which holds the
generation table 501 that indicates patterns of coded table
generated in FIG. 5 which is to be described later.

[0064] Here, as shown in FIG. 5, the generation table 501
includes combination patterns of the coded frames that are
generated by the compression unit in multiple data streams
within the same frame period. The I-frame occurrence rate
may be actively modified by actively rewriting the generation
table 501. Furthermore, the generation table 501 mayv be
implemented as software or hardware.

[0065] Note that the configuration of the network camera
terminal 300 includes a memory that stores process data, a
Memory Control Unit (MCU) that mediates access control to
the memory, a flash memory in which execution programs are
provided, a CPU which controls the execution program, and
internal buses that connects the respective processing units.
However, the description for those components is omitted for
the simplicity of the explanation.

[0066] The operation process of the network camera termi-
nal 300 according to the first embodiment is hereafter
described. FIG. 6 is a flowchart showing the operation order
of the network camera terminal 300 according to the first
embodiment.

[0067] First, the image information is inputted to the sensor
unit 301 (S601). The sensor unit 301 digitally converts the
image information and transmits the converted information to
the Y/C unit 302. The Y/C unit 302 reads the digital data
transmitted by the sensor unit 301, and resizes the data after
the Y/C process, and transmits the data to the compression
unit 303 as the Y/C data (S602).

[0068] Next. the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG, generates the coded frames based on the
generation table 501, and transmits the coded frames to the
communication unit 304 (S603). Here, the coded frames are
generated according to the pattern in the generation table 501.
The generation table 501 generates patterns in such a manner
that an I-frame having a large code amount is not generated in
multiple data streams within the same frame period.

[0069] Next, the communication unit 304 performs process
such as IP protocol process, and transmits the coded frames
suitable for an image resolution of each communication ter-
minals to communication terminals such as a personal com-
puter, a PDA. and a mobile phone and others via the Wide
Area Network (WAN) or the Local Area Network (LAN)
(S604).
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[0070] Note that FIG. 4 is a reference diagram showing
smoothing in code amount in the three data streams transmit-
ted from the network camera terminal 300 according to the
first embodiment. As shown in the diagram, I-frames are
generated in different frame periods in three data streams. Itis
effective for appropriately reducing code amount to be trans-
mitted appropriately, reducing bias of code amount that is
generated locally, and smoothing the code amount.

[0071] In addition, FIG. 7 illustrates an explanatory dia-
gram of time-sharing process of the respective processing
units in the network camera terminal 300 according to the first
embodiment. As shown in FIG. 7, preventing simultaneous
generation of coded frames having a large amount of codes
using the generation table, the sensor unit 301, the Y/C unit
302, the compression unit 303, the communication unit 304,
and the frame control unit 305 is appropriately performed in
time-sharing. This appropriately prevents communication
delay from occurring.

[0072] As described above, the network camera terminal
according to the first embodiment includes one compression
unit, and can control generation timing of I-frames generated
in each of the streams using the generation table held in the
frame control unit. Thus, it is possible to easily reduce the bias
that is locally generated in coding amount and realize smooth
code amount in a data communication apparatus that trans-
mits data streams on the network in parallel.

Second Embodiment

[0073] The second embodiment according to the present
invention is hereafier described with reference to the draw-
ings.

[0074] Note that the network camera terminal according to

the second terminal is characterized in that. unlike the net-
work camera terminal in the first embodiment with which the
generation rate of [-frame is fixed using the generation table,
generation of I-frames in multiple streams are controlled not
to overlap each other using decrement counters included in
the frame control unit when the generation rates of I-frames
vary.

[0075] FIG. 8 is a functional block diagram showing the

configuration of the network camera terminal 800 according

to the second embodiment.

[0076] The network camera terminal 800 according to the

second embodiment includes. in addition to the component in

the first embodiment, decrement counters 305a to 305¢ for
counting the number of frames generated in each of the three
streams in the frame control unit.

[0077] The decrement counter 305a corresponds to one
stream in multiple streams. takes generation cycle of
I-frames in corresponding stream as an initial value, and
performs decrementing for ecach frame period. For
example, when the generation cycle of I-frame is every 5
frames, the initial value is 5, and the count value 1 indicates
a timing frame period in which an I-frame should be gen-
erated.

[0078] The decrement counters 3055 and 305¢ have the
same configuration as the decrement counter 305a except
that they correspond to different streams.

[0079] The operation process of the network camera termi-

nal according to the first embodiment is hereafter described.

First, the image information is inputted to the sensor unit 301.

The sensor unit 301 digitally converts the image information

and transmits the converted information to the Y/C unit 302.

The Y/C unit 302 reads the digital data transmitted by the
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sensor unit 301, and resizes the data after the Y/C process. and
transmits the data to the compression unit 303 as the Y/C data.
[0080] Next, the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG, generates and controls the coded frames using
the decrement counters 305a to 305¢ in the frame control unit
305, and transfers the coded frames to the communication
unit 304. The communication unit 304 transmits the received
coded frames to the communication partner via the network.
[0081] FIG. 9 shows the flowchart indicating operation
order when controlling the generation timing of the I-frames
in each of the streams using the decrement counter in the
network camera terminal according to the second embodi-
ment.

[0082] First, it is confirmed whether the generation rate of
[-frames in each stream is modified or not (S901).

[0083] Next. in the decrement counters 305a to 305¢, dec-
rement counting that indicates I-frame generation timing is
started for each stream (S902). For example. when one
I[-frame 1s inserted every 30 frames at 30 fps. decrement
counting from 30 to 1 is performed in one second.

[0084] Furthermore, it is judged whether the generation
timing of an I-frame overlaps or not by an overlap of counter
values counted by the decrement counters 3054 to 305¢, and
when there is the overlap (Yes in 8903), the counter value of
one of the decrement counters are modified (S904) so as to
prevent overlapped [-frames in the respective streams. Note
that as the modification method, modification of a counter
initial value so that the initial values do not overlap, oradding
1 to one of the decrement counter values.

[0085] The process is performed until the stream ends
(S905). As described above. the network camera terminal
according to the second embodiment includes decrement
counters that counts the generation of I-frames in each frame
in the frame control unit. This prevents overlap of the genera-
tion timing of the I-frames in each stream appropriately,
facilitates reducing bias of code amount that is generated
locally, and realizes smoothing of the code amount.

[0086] Note that, in the second embodiment, an example
using the decrement count values of the decrement counters
305a to 305¢. However, increment counter or a timer or a
counter that generates set cycles may also be used.

Third Embodiment

[0087] The third embodiment according to the present
invention is hereafier described with reference to the draw-
ings.

[0088] FIG. 10 is a functional block diagram showing the

configuration ofthe network camera terminal 1000 according
to the third embodiment, and the configuration of the network
camera terminal 1000 is characterized by, in addition to the
components shown in the first embodiment, the bandwidth
monitoring unit 1001 that monitors the communication band-
width of the communication unit 304.

[0089] The operation process of the network camera termi-
nal 1000 according to the third embodiment is hereafter
described.

[0090] First, the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, and resizes the data afier the
Y/C process, and transmits the data to the compression unit
303 as the Y/C data.
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[0091] Next, the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG. generates the coded frames, and transmits the
coded frames to the communication unit 304. The communi-
cation unit 304 transmits the received coded frames to the
communication partner via the network.

[0092] Here, the bandwidth monitoring unit 1001 monitors
the communication bandwidth of the communication unit
304. The bandwidth monitoring unit 1001 prevents the com-
munication unit from exceeding the communication band-
width when the communication is jammed for some reason
and the communication bandwidth is narrow.

[0093] The process flow for communication bandwidth
monitoring in the bandwidth monitoring unit 1001 is
described with reference to FIG. 11.

[0094] First, when the monitoring of the communication
bandwidth starts, the bandwidth monitoring unit 1001 start
bandwidth monitoring of the communication unit 304
(S1101). When it is judged that the communication band-
width that has been monitored exceeds a fixed value (Yes in
S1102), the frame control unit 305 is notified, and the frame
control unit 305 controls the compression unit 303 to generate
the coded frames having small code amount (S1103). Note
that the control method in the bandwidth monitoring unit
1001 is to control the generation timing of the I-frame, and
may be the method using the generation table in the frame
control unit 305 as described in the first embodiment. or may
be the method using the decrement counters as described in
the second embodiment,

[0095] Next. the termination of monitoring of the commu-
nication bandwidth is checked (S1104). and when the moni-
toring of the communication bandwidth continues (No in
S1104), the monitoring of the communication bandwidth
continues. On the other hand, when the communication band-
width monitoring is terminated (Yes in S1104), monitoring
process is finished.

[0096] As described above. the network camera terminal
according to the third embodiment can achieve the same
effects achieved in the first embodiment, namely, facilitating
reduction of bias of code amount that is generated locally. and
realizing the smoothing of the code amount. Furthermore, a
unit and a method for monitoring the communication width
that could inhibit communication performance of the com-
munication unit 304 in the bandwidth monitoring unit 1101,
and for performing autonomous feedback control. Thus, use
of the data communication apparatus according to the third
embodiment enables easy reduction of bias of code amount
thatis generated locally by the autonomous feed back control,
and realizing the smoothing of the code amount, in a data
communication apparatus that transmits multiple data
streams in parallel on the network.

Fourth Embodiment

[0097] The fourth embodiment according to the present
invention is hereafier described with reference 10 the draw-
ings.

[0098] FIG. 12 is a functional block diagram showing the

configuration of the network camera terminal 1200 according
to the fourth embodiment, and is characterized by the CPU
load monitoring unit 1201 that monitors CPU load rate in
addition to the configuration described in FIG. 1. Here, the
CPU performs the function of, at least a part of the compres-
sion unit 303 or the communication unit 304 in the network
camera terminal 1200.
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[0099] The operation process of the network camera termi-
nal 1200 according to the fourth embodiment is hereafter
described.

[0100]  First. the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, resizes the data after the Y/C
process, and transmits the data to the compression unit 303 as
theY/C data. Next, the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG, generates the coded frames. and transmits the
coded frames to the communication unit 304. The communi-
cation unit 304 transmits the received coded frames to the
communication partner via the network.

[0101] Here, the CPU load monitoring unit 1201 monitors
the CPU load rate. For example, when the load is large on
camera processing and the CPU utilization rate is high. the
code amount that can be transmitted by the communication
unit 304 is smaller because the CPU cannot focus on the
communication process. Thus, in the coded frames having
large code amount, it is necessary to prevent the code amount
from exceeding the code amount that can be communicated
via the communication unit 304.

[0102] The process flow of communication bandwidth
monitoring is described with reference to FIG. 13. When the
monitoring of the communication bandwidth starts, the CPU
load monitoring unit 1201 starts monitoring of the CPU load
(S1301). Note that the load monitoring by the CPU load
monitoring unit 1201 is performed, for example, by measur-
ing idle time in the CPU.

[0103] Furthermore, when it is judged that the CPU load
rate that has been monitored exceeds the fixed utilization rate
(Yes in $1302). the frame control unit 305 is notified, and the
frame control unit 305 controls the compression unit 303 to
generate the coded frames having small code amount
(S1303).

[0104] Next, when the termination of the CPU load rate
monitoring is checked (S1304). and when the monitoring of
the CPU load rate continues (No in S1304), monitoring of the
CPU load rate (S1301) continues. 1f the monitoring of the
CPU load rate is terminated (Yes in $1304). the monitoring
process is terminated.

[0105] As described above, the network camera terminal
according to the fourth embodiment is effective for easily
reducing bias of code amount that is generated locally. and for
realizing the smoothing of the code amount, as described in
the first embodiment. Furthermore, a unit and a method for
monitoring the communication width that could inhibit com-
munication performance of the communication unit 304 in
the CPU load monitoring unit 1201, and for performing
autonomous feedback control. Thus, use of the data commu-
nication apparatus according to the fourth embodiment
enables easy reduction of bias of code amount that is gener-
ated locally by the autonomous feedback control, and realiz-
ing the smoothing of the code amount in a data communica-
tion apparatus that transmits multiple data streams in parallel
on the network.

Fifth Embodiment

[0106] The fifth embodiment according to the present
invention is hereafter described with reference to the draw-
ings.
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[0107] FIG. 14 is a functional block diagram showing the
configuration ofthe network camera terminal 1400 according
to the fifth embodiment. and is characterized by the code
amount monitoring unit 1401 that monitors code amount of
the coded frames generated in the same frame period in addi-
tion to the configuration described in FIG. 1.

[0108] The operation process of the network camera termi-
nal 1400 according to the fifth embodiment is hereafier
described.

[0109] First, the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, and resizes the data after the
Y/C process. and transmits the data to the compression unit
303 as the Y/C data.

[0110] Next. the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
suchas MPEG. generates the coded frames. and transmits the
coded frames to the communication unit 304. The communi-
cation unit 304 performs. for example. [P protocol process on
the received coded frames, and transmits the processed coded
frames to a communication partner via the network such as
the Wide Area Network (WAN) or the Local Area Network
(LAN).

[0111] Here the code amount monitoring unit 1401 moni-
tors the code amount generated in the same frame period by
the compression unit 303. For example, when the subject
increases the code amount of the coded frame, the code
amount exceeds the amount that can be transmitted by the
communication unit 304. Thus, in the coded frames having
large code amount, it is necessary to prevent the code amount
from exceeding the code amount that can be communicated
via the communication unit 304.

[0112] The process flow of the code amount monitoring
unit 1401 is described with reference to FIG. 15. First, when
the monitoring of the communication bandwidth starts, the
code amount monitoring unit 1401 starts monitoring of the
code amount in the compression unit 303 (S1501). Note that
the code amount monitoring by the code amount monitoring
unit 1401 includes, for example. monitoring of code amount
in each stream, and monitoring of the number of bits in one
frame.

[0113] When it is judged that the code amount exceeds a
fixed value (Yes in $1502). the frame control unit 305 is
notified. and the frame control unit 305 controls the compres-
sion unit 303 to generate the coded frames having small code
amount (S1503).

[0114] Next. the termination of monitoring of the code
amount is checked (S1504), and when the monitoring of the
code amount continues (No in S1504). processing after moni-
toring of the code amount (S1501) continues.

[0115] On the other hand, when the monitoring of the code
amount is terminated (Yes in S1504), the monitoring process
is terminated. As described above, the network camera termi-
nal according to the fifth embodiment can achieve the same
effects achieved in the first embodiment, namely, facilitating
reduction of bias of code amount that is generated locally, and
realizing the smoothing of the code amount. Furthermore, a
unit and a method for monitoring the code amount that could
inhibit communication performance of the communication
unit 304 in the code amount monitoring unit 1401, and for
performing autonomous feedback control. Thus. use of the
data communication apparatus according to the fifth embodi-
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ment enables easy reduction of bias of code amount that is
generated locally by the autonomous feed back control. and
realizing the smoothing of the code amount in a data commu-
nication apparatus that transmits multiple data streams in
parallel on the network.

[0116] Note that the same effect of the autonomous feed-
back control can be achieved by the methods according to the
third to the fifth embodiment, however, they are described as
separate embodiments due to difference in load factors that
inhibits communication, and difference in apparatuses and
methods for monitoring and detection.

[0117] Furthermore, the detection method in the bandwidth
monitoring unit, the CPU load monitoring unit. and the code
amount monitoring unit in the third to the fifth embodiments
may be polling or interrupt.

Sixth Embodiment

[0118] The sixth embodiment according to the present
invention is hereafter described with reference to the draw-
ings.

[0119] FIG. 16 is a functional block diagram showing the
configuration of the network camera terminal 1600 according
to the sixth embodiment, and is characterized by the frame

pattern monitoring unit 1601 that monitors frame patterns of

the coded frames generated in the same frame period in addi-
tion to the configuration described in the first embodiment.
[0120] The operation process of the network camera termi-
nal 1600 according to the sixth embodiment is hereafter
described.

[0121]  First. the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, and resizes the data afier the
Y/C process, and transmits the data to the compression unit
303 as the Y/C data.

[0122] Next, the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG, generates the coded frames, and transmits the
coded frames to the communication unit 304. The communi-
cation unit 304 performs, for example, [P protocol process on
the received coded frames, and transmits the processed coded
frames 10 a communication partner via the network.

[0123] Here, the [rame paitern monitoring unit 1601 moni-
tors the code amount generated within the same frame period
by the compression unit 303. For example, when the code
amount increases by the coded frames unintentionally gener-
ated within the same frame period in the first to the fifth
embodiments, the code amount exceeds the amount that can
be transmitted by the communication unit 304. Thus. in the
coded frames having large code amount, it is necessary (o
prevent the code amount from exceeding the code amount
that can be communicated via the communication unit 304.
Note that the frame pattern may also be the frame type.
[0124] The process flow of the frame pattern monitoring
unit 1601 is described with reference to FIG. 17. First, when
the monitoring of the frame pattern starts, the frame pattern
monitoring unit 1601 starts monitoring the frame pattern in
the compression unit 303 (S1701).

[0125] When the coded frames having a large code amount
is generated within the same frame period (Yes in S1702), the
frame control unit 305 is notified, and the frame control unit
305 controls the compression unit 303 to generate the coded
frames having small code amount (S1703 ). More specifically.
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the frame pattern monitoring unit 1601, for example, when an
I-frame and an I-frame are simultaneously generated in dif-
ferent streams, performs processing such as changing one of
the I-frame generated in either one of the streams to a
P-frame.

[0126] Next, the termination of monitoring of the frame
patterns is checked (S1704), and when the monitoring of the
frame patterns continues (No in S81704), processing after
monitoring of the frame pattern (S1701) is repeated.

[0127] On the other hand, when the monitoring of the frame
patterns is terminated (Yes in S1704): the {rame pattern moni-
toring process is terminated.

[0128] Asdescribed above, the effects achieved by the sixth
embodiment are same as the effects achieved in the first to
fifth embodiments, namely, facilitating reduction of bias of
code amount that is generated locally, and realizing the
smoothing of the code amount. However, in the first to fifth
embodiments, there is a problem that the coded frames with
large code amount that are unintentionally generated within
the same frame period cannot be detected. Forexample. inthe
firstembodiment, when a pattern for generating coded frames
having large code amount is set upon setting the generation
table by mistake. the coded frames cannot be detected due to
the lack of a structure to control feedback. In the third to fifth
embodiments, although there is an autonomous structure to
control feedback. the feedback control does not function
unless the target being monitored exceeds a fixed value. How-
ever, in the sixth embodiment, this problem can be solved by
adding a frame pattern to the target being monitored by the
feedback control structure, and detects the problem.

Seventh Embodiment

[0129] The seventh embodiment according to the present
invention is hereafier described with reference to the draw-
ings.

[0130] FIG. 18 is a functional block diagram showing the

configuration of the network camera terminal 1800 according
to the seventh embodiment, and is characterized by the
counter 1801 that counts the number of successive generation
of the coded frames generated in the compression unit 303 in
addition to the configuration described in the sixth embodi-
ment.

[0131] The operation process of the network camera termi-
nal 1800 according to the seventh embodiment is hereafter
described.

[0132] First, the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, and resizes the data after the
Y/C process, and transmits the data to the compression unit
303 as the Y/C data.

[0133] Next. the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG, generates the coded frame, and transmits the
coded frames to the communication unit 304. The communi-
cation unit 304 performs, for example, [P protocol process on
the received coded frames, and transmits the processed coded
frames to a communication partner via the network.

[0134] Here, the frame pattern monitoring unit 1601 moni-
tors the coded frames generated by the compression unit 303
within the same frame period. and counts the number of
successive generation of the coding patterns having small
code amount (for example, coded frames such as P-frame and
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B-frame that are difference information using the inter frame
prediction), when such frames are detected successively.
When the P-frames and the B-frames are successively gener-
ated. the coded image is gradually deteriorated. Thus. it is
necessary to prevent the number of generation of coded
frames which are difference information from exceeding a
fixed value.

[0135]  The count process flow of the counter 1801 accord-
ing to the seventh embodiment is described with reference to
FIG. 19.

[0136] First, when the monitoring of the frame pattern
starts, the frame pattern monitoring unit 1601 starts monitor-
ing the frame pattern in the compression unit 303 (S1901).

[0137] When the coded frames having small code amount
(for example, P-frames and B-frames that includes difference
information using the inter frame prediction) are successively
generated within the same frame period (S1902). counting is
performed by the counter 1801 (S1903).

[0138] Then it is checked whether the counted value
exceeds the maximum value (S1904), and when the counted
value reaches the maximum (Yes in S1904), the counter is
cleared (S1906). and the frame control unit 305 performs
control so that coded frames having large code amount (for
example, [-frame that can be decoded using its own data and
that has information of the original image) is generated
(S1907). This control prevents the degradation in the decoded
image.

[0139] Inaddition, when the counted value does not exceed
the maximum value (NO in 81904). it is checked whether the
frame pattern monitoring is terminated (S1905), and when the
monitoring of the frame patterns continues (No in S1905),
processing afier monitoring of the frame pattern (S1901) is
repeated. On the other hand. when the monitoring of the
{rame patterns is terminated ( Yes in $1905), the frame pattern
monitoring process is terminated.

[0140] As described above, the effect of the seventh
embodiment is that the degradation of the decoded image is
appropriately prevented by generating I-frame when the
coded pattern having small code amount (for example, coded
frames such as P-frames and B-frames that includes differ-
ence information using the inter frame prediction) and when
the count value reaches the set maximum value.

[0141] Note that in the network camera terminal according
to the present invention, as shown in the flowchart in FIG. 20,
the monitoring subject, i.e., the communication bandwidth,
the CPU load rate, and code amount can be simultaneously
monitored in combination (S2001).

[0142] In this case. when the monitoring subject is not
detected in S2001 (No in $2002), the processing in S2001 is
restarts.

[0143] On the other hand, when it is detected (Yes in
52002), coded frame is controlled (S2003).

[0144] Note that when controlling the coded frames.
instead of controlling that avoids generation of coded frames
having large code amount, for example, an I-frame within the
same frame as described in the first to fifth embodiments, may
allow overlap of the I-frames. For example, as shown in FIG.
2, when three [-frames are detected, two [-frames are gener-
ated first, and after a loop, checked again in S2002. When itis
detected (Yes in 82002). one I-frame is generated and goes
through the loop. This process enables judging the limit load,
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the bandwidth and the CPU utilization rate that can perform
communication, and allows effective use of the transmission
capability.

Eighth Embodiment

[0145] The eighth embodiment according to the present
invention is hereafier described with reference to the draw-
ings.

[0146] FIG. 21 is a functional block diagram showing the

configuration of the network camera terminal 2100 according
to the eighth embodiment, and is characterized by the com-
munication unit 304 that includes multiple communication
units 304a to 30d4c that packetizes the coded frames and
communicates the packetized coded frames. the communica-
tion control unit 2101 that selects and controls the communi-
cation unit 304 to be used, and the bandwidth monitoring unit
2102 that monitors the communication bandwidth of the
communication unit 304.

[0147] The operation process of the network camera termi-
nal 2100 according to the eighth embodiment is hereafter
described.

[0148] First, the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, and resizes the data after the
Y/C process, and transmits the data to the compression unit
303 as the Y/C data.

[0149] Next. the compression unit 303 receives the Y/C
data from the Y/C unit 302. performs compression-coding
such as MPEG, and generates the coded frames.

[0150] Next. the bandwidth monitoring unit 2102 monitors
a communication bandwidth of one of the communication
unit being used among the multiple communication units
304a 1o 304¢, and when the communication bandwidth
exceeds the fixed amount, the bandwidth monitoring unit
2102 notifies the communication control unit 2101, and other
communication unit that has light communication bandwidth
is used.

[0151] As described above, in the network camera terminal
according to the eighth embodiment, when multiple commu-
nication units are included. the communication bandwidth of
the communication unit can be effectively used. Here, the
communication unit may use wired communication such as
the Ethernet (trademark) or the Power Line Communication
(PLC), or wireless communication such as IEEE 802.11a/b/g
or the Bluetooth.

Ninth Embodiment

[0152] The ninth embodiment according to the present
invention is hereafter described with reference to the draw-
ings.

[0153] FIG. 22 shows the network camera terminal 2200

according to the ninth embodiment of the present invention.
and the network camera terminal 2200 includes the data seg-
mentation unit 2103 that segments the coded frames that has
been generated by the compression unit 303, in addition to the
configuration described in the eighth embodiment.

[0154] The operation process of the network camera termi-
nal 2200 according to the ninth embodiment is hereafter
described.

[0155]  First, the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
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information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitted by the sensor unit 301, and resizes the data afier the
Y/C process. and transmits the data to the compression unit
303 as the Y/C data.

[0156] Next. the compression unit 303 receives the Y/C
data from the Y/C unit 302, performs compression-coding
such as MPEG., and generates the coded frames.

[0157] Next, the communication bandwidths of the mul-
tiple communication units 304a to 304¢ are monitored by the
bandwidth monitoring unit 2102. Next. the coded frames
generated by the compression unit 303 are segmented by the
data segmentation unit 2103 according to the communication
bandwidth being monitored. Next, the segmented coded
frames are allocated to the communication units 304 by the
data communication control unit 2101, and the segmented
coded frames are communicated.

[0158] As described above, according to the ninth embodi-
ment, when there are multiple communication units, commu-
nication bandwidths of all communication units can be effec-
tively used. The eighth embodiment had a problem that only
one communication unit can be used at one time even when
there are multiple communication units. However. the ninth
embodiment can solve the problem.

Tenth Embodiment

[0159] The tenth embodiment according to the present
invention is hereafter described with reference to the draw-
ings.

[0160] FIG. 23 is a functional block diagram showing the

configuration of the network camera terminal 2300 according
to the tenth embodiment. and includes, in addition to the
configuration shown in the ninth embodiment, the MTU unit
2104 that judges the size of the Maximum Transmission Unit
(MTU) in the multiple communication units 304a to 304e,
and segments the data by the sizes of the MTU.

[0161] The operation process of the network camera termi-
nal 2300 according to the tenth embodiment is hereafter
described.

[0162] First, the image information is inputted to the sensor
unit 301. The sensor unit 301 digitally converts the image
information and transmits the converted information to the
Y/C unit 302. The Y/C unit 302 reads the digital data trans-
mitied by the sensor unit 301, and resizes the daia afier the
Y/C process. and transmits the data to the compression unit
303 as the Y/C data. Next, the compression unit 303 receives
the Y/C data from the Y/C unit 302, performs compression-
coding such as MPEG, and generates the coded frames.
[0163] Next, the bandwidth monitoring unit 2102 monitors
the communication bandwidth of the multiple communica-
tion units 304. Next, the coded frames generated by the com-
pression unit 303 is segmented by the MTU unit 2104 and the
data segmentation unit 2103 in the MTU size of the commu-
nication unit 304 according to the monitored communication
bandwidth. Next, the segmented coded frames are allocated
to the communication units 304 by the data communication
control unit 2101. and the segmented coded frames are com-
municated.

[0164] As described above, the network camera terminal
according to the tenth embodiment can most effectively use
all the communication bandwidth simultaneously since data
transmission can be performed in the MTU size that matches
all communication units 304, when multiple communication
units 304 are included. The eighth and the ninth embodiment
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have a problem that even when multiple communication units
are included. the communication bandwidth of the commu-
nication unit 304 is not effectively used since the data is not
transmitted in the M'TU size of the communication unit 304.
The tenth embodiment can solve the problem.

[0165] Note that the format and the MTU size (Ether. PLC.
Wi-Fi and others) of each communication media are the
maximum frame length of each communication unit, and for
example, 1500 bytes in the case of the Ether/IEEES02.3, 64
KB in the case of PLC, and 2304 bytes in the case of the
Wi-FI/IEEER02.11a/b/g.

[0166] Furthermore, the compression unit in the network
camera terminal according to each embodiment may perform
compression-coding at different multiple bit rates. In addi-
tion, the compression methods used for coding in the com-
pressionunit may be the MPEG-2, the MPEG-4, or the H.264.
Furthermore, the compression unit may perform compres-
sion-coding at multiple different frame rates.

[0167] Furthermore, the network interface in the commu-
nication unit may be a wired communication such as the
Ethernet™ or the PLC, or wireless communication such as
the wireless LAN and the Bluetooth. Furthermore, the com-
munication unit may multiplex the image signals or the audio
signals in the communication unit and transmits the multi-
plexed signals on the network.

[0168] Although only some exemplary embodiments of
this invention have been described in detail above. those
skilled in the art will readily appreciate that many modifica-
tions are possible in the exemplary embodiments without
materially departing from the novel teachings and advantages
of this invention. Accordingly, all such modifications are
intended to be included within the scope of this invention.

INDUSTRIAL APPLICABILITY

[0169] The data communication apparatus according to the
present invention may be applied to a network camera device
that communicates a compressed image and audio in parallel
and in real time to multiple communication terminals such as
personal computers, PDAs, and mobile phones that respec-
tively use images having different resolutions. The data com-
munication apparatus may also be applied 10 a device other
than a network camera, which performs real-time streaming.

What is claimed is:

1. A data communication apparatus that generates coded
frames from an inputted image or audio signal through com-
pression coding and communicates data streams to commu-
nication terminals in parallel through a network, the data
streams including the generated coded frames, said data com-
munication apparatus comprising:

a sensor unit configured to take image or audio informa-

tion:

a compression unit configured to compression-code the
image or the audio signal that has been taken by said
sensor unit and to generate coded frames for each frame
period;

a frame control unit configured to control types of the
coded frames generated by said compression unit, the
types of the coded frames including a first type and a
second type, and the coded frame of the first type having
larger code amount than the coded frame of the second
type; and
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a communication unit configured to communicate the
coded frames compression-coded by said compression
unit to the communication terminals in parallel through
the network,

wherein said frame control unit is configured to control the
types of the coded frames respectively corresponding to
data streams, such that the coded frames of the first type
are not generated within a same frame period.

2. The data communication apparatus according to claim 1,

wherein said frame control unit includes a generation table
holding unit configured to store a generation table indi-
cating a combination patterns of the types of coded
frames generated by said compression unit, and

said frame control unit is configured to control, according
1o the combination patterns the types of coded frames
respectively corresponding to the data streams, such that
the coded frames of the first type with large code amount
are not generated within the same frame period.

3. The data communication apparatus according to claim 1,

wherein said frame control unit includes decrement
counters respectively corresponding to the data streams,
and said frame control unit is configured to control the
types of the coded frames each of which corresponds to
each data stream using counter values of said decrement
counter for modifying the generation rate of the coded
frames.

4. The data communication apparatus according to claim 3,

wherein said frame control unit is configured to control the
types of the coded streams respectively corresponding to
the data stream such that the coded frames of the first
type are not generated within the same frame period by
adjusting initial values of said decrement counters for
each data stream so that the initial values are not to be
equal, or by adding or subtracting counter values when
the counter values of the decrement counters are equal to
one another.

5. The data communication apparatus according to claim 1,

further comprising

a bandwidth monitoring unit configured to monitor a com-
munication bandwidth of said communication unit.

wherein said bandwidth monitoring unit is configured to
notify said frame control unit when the communication
bandwidth exceeds a predetermined amount, and

said frame control unit is configured to perform control
such that a coded frame of the second type is generated
when said frame control unit has received the notifica-
tion from said bandwidth monitoring unit.

6. The data communication apparatus according to claim 1,

further comprising

a CPU load monitoring unit configured to monitor a CPU
load rate,

wherein said CPU load monitoring unit is configured to
notify said frame control unit when the CPU load rate
exceeds a predetermined rate, and

said frame control unit is configured to perform control
such that a coded code of the second type is generated
when said frame control unit has received the notifica-
tion from said CPU load monitoring unit.

7. The data communication apparatus according to claim 1,

further comprising

acode amount monitoring unit configured to monitor code
amount of the generated coded frames,
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wherein said code amount monitoring unit is configured to
notify said frame control unit when the code amount of’
the generated coded frames exceeds a predetermined
amount, and

said frame control unit is configured to perform control
such that a coded frame of a type with small code amount
is generated when said frame control unit receives the
notification.

8. The data communication apparatus according to claim 1.

further comprising

a frame pattern monitoring unit configured to monitor the
types of coded frame generated in said compression unit,

wherein said frame control unit is configured to perform
control such that a coded frame of the second type is
generated when a result of monitoring by said frame
pattern monitoring unit indicates generation of coded
frames of the first type overlaps within the same frame
period in the data streams.

9. The data communication apparatus according to claim 8,

further comprising

a counter that counts the number of successive generation
of the coded frames of the second type generated in said
compression unit,

wherein said frame pattern monitoring unit is configured to
notify said frame control unit when the number of the
successive generation of the coded frames of the second
type exceeds a predetermined amount, and

said frame control unit is configured to perform control
such that a coded frame of the first type is generated
while preventing generation of the coded frames of the
first type from being generated within the same frame
period when said frame control unit receives the notifi-
cation.

10. The data communication apparatus according to claim

wherein said communication unit includes different types
of data communication units,

said data communication apparatus further comprises:

a communication control unit configured to perform con-
trol that allows use of said communication unit: and

a bandwidth monitoring unit configured to monitor a com-
munication bandwidth of said communication unit,

said communication control unit is configured to select
another data communication unit included in said com-
munication unit when a communication bandwidth of
said data communication unit in use that is monitored by
said bandwidth monitoring unit exceeds a predeter-
mined amount, and

said selected data communication unit is configured to
communicate the coded frames to the communication
terminals.

11. The data communication apparatus according to claim

10, turther comprising

a data segmentation unit configured to segment the coded
frame,

wherein said data segmentation unit segmenis the coded
frame when a result of monitoring by said bandwidth
monitoring unit indicates that a communication traffic is
congested in said bandwidth monitoring unit, and

said communication control unit is configured to allocate
the segmented coded frame to said data communication
units, and communicate the segmented coded frames to
the communication terminals.
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12. The data communication apparatus according to claim
11. further comprising
an MTU unit configured to determine a size of Maximum
Transmission Unit (MTU) optimal for the network in
which the coded frame are communicated,
wherein said data segmentation unit is configured to seg-
ment the coded frame into the segmented coded frames
at the MTU size that has been determined as optimal by
said MTU unit, and
said communication unit is configured to communicate the
segmented coded frame.
13. The data communication unit according to claim 7.
wherein said frame control unit is configured to gradually
adjust code amount using a combination of the types of
coded frames generated within the same frame period.
14. A data communication method for generating coded
frames from an inputted image or audio signal through com-
pression coding and communicates data streams to commu-
nication terminals in parallel through a network, the data
streams including the generated coded frames. said data com-
munication method comprising:
compressing the image or the audio signal that has been
taken by the sensor unit and to generate coded frames for
each frame period;
controlling of the coded frames generated by the compres-
sion unit, the types of the coded frames including a first
type and a second type, and the coded frame of the first
type having larger code amount than the coded frame of
the second type; and
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communicating the coded frames compression-coded by
the compression unit to the communication terminals in
parallel through the network.

wherein said controlling includes control of the types of the
coded frames respectively corresponding to data
streams, such that the coded frames of the first type are
not generated within a same frame period.

15. The data communication method according to claim
14,
wherein said controlling includes holding of a generation
table indicating a combination patterns of the types of
coded frames generated by said compression unit, and

controlling is performed, according to the combination
patterns the types of coded frames respectively corre-
sponding to the data streams, such that the coded frames
of the first type with large code amount are not generated
within the same frame period.

16. The data communication method according to claim
14,

wherein said controlling includes decrement counting
respectively corresponding to the data streams. and the
frame control unit is configured to control the types of
the coded frames each of which corresponds 1o each data
stream using counter values of the decrement counter for
modifying the generation rate of the coded frames.
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