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(54) NETWORK IMAGE SYNTHESIZING DISPLAY SYSTEM

(57) Using a plurality of transmission units (110, 111,
112), multicast transmission of camera images shot by
a plurality of cameras (101, 102, 103) is performed by
way of a network, and then, a synthesis-parameter cal-
culation unit (105) calculates, corresponding to image
processing units each, synthesis-parameters required to
synthesize using the camera images display images to

be displayed on respective display units
(113,114,115,116), and transmits the synthesis-param-
eters to the image processing units (106, 107, 108, 109),
whereby the image processing units (106, 107, 108, 109)
synthesize display images from the camera images,
based on the synthesis-parameters. Synthesis process-
ing of the display images thereby is performed being dis-
tributed to the image processing units each.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a network im-
age-synthesis display system for displaying images shot
by a plurality of cameras connected to a network on a
plurality of display units connected to the network.

BACKGROUND ART

[0002] As devices having a function to display an im-
age shot by a remotely-placed camera, there are a large
number of them starting with a television. In addition, with
the development of a network such as the Internet in
recent years, it is generally taking place that an image
shot by a camera connected to the network is displayed
on a personal computer. Meanwhile, a display system
that displays an image in a range wider than the range
one camera can shoot is also proposed by synthesizing
images shot by a plurality of cameras (for example Patent
Document 1). Moreover, in order to display a large image,
a large-sized multiple screen device that combines im-
ages of a plurality of display processing units is also com-
mercialized to display the combined ones as one large
image.
[0003]

[Patent Document 1] Japanese Patent Application
publication No. 2002-244683.

DISCLOSURE OF THE INVENTION

[Problems to be Solved by the Invention]

[0004] However, in a system in which one synthesis
image is produced from images shot by a plurality of cam-
eras, the synthesis image is transmitted to a remotely-
placed display device by way of a network and the display
device displays the received synthesis image, its image-
synthesis processing becomes a bottleneck in the sys-
tem operations because a load for the image-synthesis
processing is increased according to an increase in the
number of the cameras. Namely, there is a problem in
which the number of camera images that can be proc-
essed at the same time is limited by processing capacity
for the image synthesis.
[0005] In addition, since the amount of data of a syn-
thesis image increases according to the increase in the
number of the cameras, there is also a problem in which
a network load increases at the time of network trans-
mission of the synthesis image. Moreover, when the dis-
play device is constituted of a plurality of display units
and one synthesis image is displayed by combining dis-
play images of the plurality of display units, each of the
display units requires processing to segment and/or se-
lect a portion of the received synthesis image in accord-
ance with the display’s own region, so that there is also

a problem in which a processing load of the display units
each is also increased.
[0006] The present invention has been directed at solv-
ing those problems, and an object of the invention is to
obtain a network image-synthesis display system that is
able to eliminate the bottleneck in image-synthesis
processing caused by the increase in the number of cam-
eras, and also to reduce network’s communication traffic
in image transmission.

[Means for Solving the Problems]

[0007] A network image-synthesis display system ac-
cording to the present invention comprises: using a plu-
rality of transmission units, multicast transmission of
camera images shot by a plurality of cameras is per-
formed by way of a network, and then, a synthesis-pa-
rameter calculation unit calculates, corresponding to im-
age processing units each, synthesis-parameters re-
quired to synthesize using the camera images display
images to be displayed on respective display units, and
transmits the synthesis-parameters to the image
processing units each, whereby the image processing
units synthesize display images from the camera images,
based on the synthesis-parameters.

[Effects of the Invention]

[0008] According to the network image-synthesis dis-
play system in the present invention, image processing
units each are so arranged that only a display image to
be displayed on one display unit undergoes synthesis
processing, so that, in comparison with a case in which
images to be displayed on all of display units undergo
synthesis processing by one image processing unit, there
exist effects in which a processing load is not concen-
trated and a bottleneck does not occur in the synthesis
processing. In addition, because it is not necessary to
transmit a synthesis image over a network, there also
exists an effect that a network load can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a diagram illustrating a configuration of a
network image-synthesis display system according
to Embodiment 1 of the present invention;
Fig. 2 is a diagram illustrating correlation between
camera images shot by a plurality of cameras;
Fig. 3 is a chart showing the operation flows of a
synthesis-parameter calculation unit according to
Embodiment 1 of the present invention;
Fig. 4 is a diagram illustrating camera images of each
of the cameras after having undergone an image
compensation process;
Fig. 5 is a diagram illustrating common image re-
gions between each of the camera images;

1 2 



EP 2 081 376 A1

3

5

10

15

20

25

30

35

40

45

50

55

Fig. 6 is a diagram illustrating an example of speci-
fying image regions;
Fig. 7 is a diagram illustrating an example of seg-
menting an image region;
Fig. 8 is a diagram illustrating one example of cor-
respondence relationships between display regions
and the camera images;
Fig. 9 is a diagram indicating specified contents of a
synthesis-parameter;
Fig. 10 is a chart showing the operation flows of an
image processing unit;
Fig. 11 is a diagram illustrating a method of synthe-
sizing images in the image processing unit;
Fig. 12 is a diagram illustrating all of the images dis-
played on display units after having undergone the
synthesis therefor;
Fig. 13 is a chart showing the operation flows of a
synthesis-parameter calculation unit according to
Embodiment 2 of the present invention; and
Fig. 14 is a diagram illustrating a configuration of a
network image-synthesis display system according
to Embodiment 3 of the present invention.

[Explanation of Numerals and Symbols]

[0010]

"101," "102," "103," designate cameras; "104," net-
work;
"105," synthesis-parameter calculation unit; "106,"
"107," "108," "109," image processing units; "110,"
"111," "112," transmission units; and "113," "114,"
"115," "116," display units.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiment 1.

[0011] A configuration of a network image-synthesis
display system according to Embodiment 1 of the present
invention will be explained referring to Fig. 1. The network
image-synthesis display system is constituted of: cam-
eras 101, 102 and 103 each for shooting images; trans-
mission units 110, 111 and 112 for performing multicast
transmission of the images shot by these cameras to a
synthesis-parameter calculation unit 105 and to image
processing units 106, 107, 108 and 109 by way of a net-
work 104; the synthesis-parameter calculation unit 105
for calculating synthesis-parameters to be used for syn-
thesizing using a plurality of camera images, and for
transmitting the calculated synthesis-parameters to the
image processing units 106, 107, 108 and 109 by way
of the network 104; the image processing units 106, 107,
108 and 109 for synthesizing display images based on
camera images received from the transmission units 110,
111 and 112 and on the synthesis-parameters received
from the synthesis-parameter calculation unit 105; and
display units 113, 114, 115 and 116 for displaying the

synthesized display images.
[0012] Note that, the network 104 is a network that
supports multicast transmission, and may be of the In-
ternet, a dedicated communications line, a LAN, or the
like. In addition, the three cameras and the four display
units are used in Fig. 1; however, the number of cameras
and that of display units are not limited to these.
[0013] Next, the operations of the network image-syn-
thesis display system in Embodiment 1 will be explained.
Fig. 2 is an example illustrating the correlation between
the images in which scenery 201 is shot by the three
cameras 101, 102 and 103. In Fig. 2(a), an image shot
by the camera 101 is a camera image 202, an image shot
by the camera 102, a camera image 203, and an image
shot by the camera 103, a camera image 204. As shown
in Fig. 2(a), it is presumed that the camera images 202,
203 and 204 have partially overlapping image regions
with other camera images, and that the scenery 201 is
shot to be covered therewith as a whole. However, be-
cause it is difficult in placing cameras to precisely conform
mutual position-attitudes between the cameras, each of
the camera images has generally a different tilting and a
scale as shown in the figure. Therefore, when the camera
images 202, 203 and 204 are to be displayed on the
display units 113, 114, 115 and 116, the boundary re-
gions of each of the display images are not seamlessly
adjoining if the camera images are simply displayed in
juxtaposition as shown in Fig. 2(b). Note that, in Embod-
iment 1, it is presumed that the cameras 101, 102 and
103 are fixedly placed, and their settings such as a cam-
era angle are not varied throughout a shooting period.
[0014] The camera 101 outputs the camera image 202
into the transmission unit 110. Similarly, the camera 102
outputs the camera image 203 into the transmission unit
111, and the camera 103, the camera image 204 into the
transmission unit 112.
[0015]  The transmission unit 110 transforms the cam-
era image 202 being shot by the camera 101 into a format
compatible with network transmission, and performs mul-
ticast transmission of the transformed image to the syn-
thesis-parameter calculation unit 105 and the image
processing units 106, 107, 108 and 109 by way of the
network 104. Similarly, the transmission units 111 and
112 each perform multicast transmission of the camera
images 203 and 204 shot by the respective cameras 102
and 103 to the synthesis-parameter calculation unit 105
and the image processing units 106, 107, 108 and 109.
[0016] The synthesis-parameter calculation unit 105
calculates synthesis-parameters that is to be used by the
image processing units 106, 107, 108 and 109 when they
synthesize display images to be displayed on display
units 113, 114, 115 and 116 using the camera images
202, 203 and 204, and transmits the calculated synthe-
sis-parameters to the image processing units 106, 107,
108 and 109. Note that, each calculated synthesis-pa-
rameter corresponds to each of the image processing
units, so that only a corresponding synthesis-parameter
is transmitted to each of the image processing units. Fig.
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3 is a chart showing the operation flows of the synthesis-
parameter calculation unit 105. Hereinafter, the opera-
tions of the synthesis-parameter calculation unit 105 will
be explained referring to the figures.
[0017] The synthesis-parameter calculation unit 105
first receives the camera images 202, 203 and 204 from
the transmission units 110, 111 and 112 (image reception
process: Step S301). Next, the received camera images
202, 203 and 204 are compared with each other, and
common portions between each of the camera images
are detected (image comparison process: Step S302).
Here, a method of detecting the common portions be-
tween each of the camera images is not limited; however,
as one of general techniques, there is a method in which
feature points of each of the images are extracted, and
the feature points are checked if they are commonly
found in each of the images. As a specific technique,
there is the SIFT (Scale Invariant Feature Transform).
[0018] Next, an image-compensation parameter for
compensating the displacement between each of the im-
ages is derived so that common portions of the received
camera images can be overlapped without causing dis-
placement (image-compensation parameter generation
process: Step S303).
[0019] Here, the roles of the image-compensation pa-
rameter will be explained. Because the camera images
202, 203 and 204 are shot by the cameras 101, 102 and
103 that are different with each other, a scale of an image,
a tilting thereof, a camera’s viewpoint or the like is differ-
ent, so that displacement is produced if the camera im-
ages are to be overlapped without modification. For this
reason, it is necessary to compensate the camera imag-
es 202, 203 and 204 so that common portions of each
of the camera images are overlapped without displace-
ment. Fig. 4 illustrates compensated images 401, 402
and 403 resulted in compensation from the camera im-
ages 202, 203 and 204, with their states of having the
same tilting and the same dimensions for a common ob-
ject over the respective compensated images. The im-
age-compensation parameter is a parameter that spec-
ifies such an amount of image-compensation corre-
sponding to each of the camera images.
[0020] Note that, while a specific format of the image-
compensation parameter and a derivation technique
thereof are not limited, it is generally known that, when
a distant view, for example, is shot, a planar projective
transformation (homography) can be derived as the com-
pensation parameter, if common points of four or more
can be detected between each of the images.
[0021] Next, an image-quality adjustment parameter
to adjust image-quality, such as luminance and color, is
generated (image-quality adjustment parameter gener-
ation process: Step S304). Fig. 5 illustrates an appear-
ance in which the compensated images shown in Fig. 4
are overlapped. In Fig. 5, the same items in Fig. 4 are
designated by the same reference numerals. A common
image region 501 indicates, when the compensated im-
age 401 and the compensated image 402 are over-

lapped, an image region that is common to each other,
and a common image region 502 indicates, when the
compensated image 402 and the compensated image
403 are overlapped, an image region that is common to
each other. When image synthesis proceeds, two com-
pensated images in the common image regions 501 and
502 are added together, thereby their luminance differs
from the single image region portions, so that it is nec-
essary to adjust the luminance. In addition, when the im-
ages of the common image regions show different color
therebetween due to the difference in reflection of light
and camera parameters, it is also necessary to adjust
color components. The image-quality adjustment param-
eter specifies the amount of image-quality adjustment so
that unevenness is not produced in the image quality
between the images when the compensated images are
overlapped with each other as described above. The im-
age-quality adjustment parameter generation process is
also called as color correction or blending, and there are
various kinds of proposals as for the adjustment tech-
nique itself when the image synthesis is performed.
[0022] Next, image regions to be displayed by the dis-
play units 113, 114, 115 and 116 are specified (display-
region specification process: Step S305). As shown in
Fig. 5, a shape of the entirety region of a synthesis image
which is composed of the compensated images 401, 402
and 403, is generally mismatched in its shape when Step
S304 ends. Therefore, the shape is usually different from
a shape of the entirety of display region which is a com-
bined region of the display regions each for displaying
the images on the display units 113, 114, 115 and 116.
For this reason, it is necessary to specify image regions
to be displayed by the display units in accordance with
a shape of the entirety of their display regions.
[0023] In what follows, the explanation will be made
with the presumption that an overall shape is rectangular
when the display regions of the display units 113, 114,
115 and 116 are combined. In Fig. 6, two cases of an
image region 601 and an image region 602 are illustrated
as an example of specifying the image regions. Because
the shape of the entirety of the display regions by the
display units 113, 114, 115 and 116 is rectangular, the
shapes of the image regions 601 and 602 each are also
rectangular. With the image region 601, because there
exist therein such regions that are not included in any
images of the compensated images 401, 402 and 403,
it is necessary to take such a process that fills in those
regions with a predetermined color such as black. On the
other hand, the image region 602 is an example in which
the maximal rectangle is specified for the image region
so that the image therein is included with either one of
the compensated images 401, 402 and 403. In the fol-
lowing explanation, it is presumed that the image region
602 is specified as a display region.
[0024] Next, synthesis-parameters to be transmitted
to the image processing units 106, 107, 108 and 109 are
set (synthesis-parameter setting process: Step S306). In
Step S306, first, the image region 602 specified in the
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display-region specification process S305 is segmented
in accordance with the shapes of the display regions each
by the display units 113, 114, 115 and 116. Here, as
illustrated in Fig. 7, the image region 602 is segmented
into four congruent and rectangular regions that are de-
fined as display regions 702, 703, 704 and 705 to be
displayed on the display units 113, 114, 115 and 116,
respectively.
[0025] Next, determined are correspondence relation-
ships for synthesis between each of the display regions
702, 703, 704 and 705, and the compensated images
401, 402 and 403. Fig. 8 is a diagram illustrating one
example of these correspondence relationships. In this
example, it is presumed that, first, the image to be dis-
played on the display region 702 is synthesized from the
compensated images 401 and 402; the image to be dis-
played on the display region 703, synthesized from the
compensated images 402 and 403; the image to be dis-
played on the display region 704, synthesized from the
compensated images 401 and 402; and the image to be
displayed on the display region 705, synthesized from
the compensated images 402 and 403. And then, deter-
mined are partial regions to be cut out from each of the
compensated images so that each of the display regions
can be synthesized as required. For example, as for use
in the synthesis of the display region 702, two partial re-
gions, i.e., a partial region 702a that is a common portion
between the display region 702 and the compensated
image 401, and a partial region 702b that is a common
portion between the display region 702 and the compen-
sated image 402, are specified as the partial regions that
are to be extracted from the compensated images 401
and 402. Here, the partial regions 702a and 702b have
the overlapping region with each other as illustrated in
Fig. 8. In addition, calculated also are display positions
of the partial regions 702a and 702b each in the display
region 702.
[0026] Next, using the values each having been de-
rived above, synthesis-parameters are set which are
used when the image processing units 106, 107, 108 and
109 perform image-synthesis processing. Each of the
synthesis-parameters is composed of an "image-selec-
tion parameter" that specifies transmission units to trans-
mit camera-images to be taken for processing and an
"image processing parameter" that specifies contents of
the image-synthesis processing when a display image is
synthesized from the received camera-images. In addi-
tion, the "image processing parameter" is composed of
a "region-range parameter" that specifies partial regions
to be used by the image-synthesis processing among
the received camera images, an "image-transformation
parameter" that can be expressed by a transformation
matrix for mapping the points in the camera-images to
the corresponding points in a display region, and an "im-
age-quality adjustment parameter" that compensates lu-
minance, chromaticity and the like. Here, the transforma-
tion matrix can be calculated from; the image-compen-
sation parameter that is the amount of compensation for

a scale and/or a tilting of the image generated in the im-
age-compensation parameter generation process S303;
and correspondence relationships between each of the
partial regions and display regions specified by the "re-
gion-range parameter."
[0027] As one example, Fig. 9 indicates such a syn-
thesis-parameter that the image processing unit 106 ap-
plies. The image processing unit 106 synthesizes a dis-
play image to be displayed on the display unit 113 using
the camera image 202 received from the transmission
unit 110 and the camera image 203 received from the
transmission unit 111, so that an "image-selection pa-
rameter" of the synthesis-parameter is set as for the
transmission unit 110 and the transmission unit 111, and
an "image processing parameter" is set for each of the
transmission units 110 and 111. Note that a "region-
range parameter," an "image-transformation parameter"
and an "image-quality adjustment parameter" are includ-
ed in the "image processing parameter."
[0028] Lastly, the synthesis-parameters being set are
transmitted to each of the image processing units (syn-
thesis-parameter transmission process: Step S306).
Namely, the synthesis-parameter for the image process-
ing unit 106 is transmitted to the image processing unit
106. Similarly, synthesis-parameters for the image
processing units 107, 108 and 109 are transmitted to the
image processing units 107, 108 and 109, respectively.
According to the above, the synthesis-parameters are
generated for the image processing units each, and are
individually transmitted to each of the image processing
units.
[0029] Note that, it is possible to carry out at one time
of the system startup, calculation of the synthesis-param-
eters and transmission to each of the image processing
units by the synthesis-parameter calculation unit 105 as
an initial setting process.
[0030] Next, the operations of the image processing
units 106, 107, 108 and 109 will be explained. Fig. 10 is
a chart showing the operation flows of the image process-
ing units each. Hereinafter, the operations of the image
processing units will be explained referring to the chart.
Note that, the image processing units 106, 107, 108 and
109 each operate in similar operation procedures, so that
the explanation will be made here for the image process-
ing unit 106 as an example.
[0031] The image processing unit 106 receives a syn-
thesis-parameter to be used for the image processing
unit 106 transmitted from the synthesis-parameter cal-
culation unit 105 (synthesis-parameter reception proc-
ess: Step S1001). The received synthesis-parameter is
used for the following image-synthesis processing. Here,
it is presumed that the synthesis-parameter indicated in
Fig. 9 is received as the synthesis-parameter for the im-
age processing unit 106.
[0032] Next received are camera images transmitted
from the transmission units specified by the "image-se-
lection parameter" of the synthesis-parameter (image re-
ception process: Step S1002). The image processing unit
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106 receives, according to the synthesis-parameter in
Fig. 9, the camera image 202 that the transmission unit
110 has transmitted, and the camera image 203 that the
transmission unit 111 has transmitted.
[0033] Next, based on a region specification parame-
ter of the "region-range parameter" included in the "image
processing parameter" of the synthesis-parameter, im-
age portions used for the image-synthesis processing
are extracted from the received camera images (image-
region extraction process: Step S1003). Using the syn-
thesis-parameter in Fig. 9, the image processing unit 106
extracts respective partial regions from the camera im-
age 202 received from the transmission unit 110, and
from the camera image 203 received from the transmis-
sion unit 111. Fig. 11 is a diagram for explaining the proc-
esses after having undergone Step S1003 in the image
processing unit 106. Fig. 11(a) shows a partial region
1101 extracted from the camera image 202, and a partial
region 1102, from the camera image 203.
[0034] Next, using the "image-transformation param-
eter" included in the "image processing parameter" of the
synthesis-parameter, the extracted partial regions 1101
and 1102 are transformed into compensated partial re-
gions 1103 and 1104 (Fig. 11(b)) that are of the shapes
corresponding to the display region 702 (image compen-
sation process: Step S1004).
[0035] Next, the compensated partial regions 1103
and 1104 are subjected to image-quality adjustment us-
ing the "image-quality adjustment parameter" included
in the "image processing parameter" of the synthesis-
parameter, and are then superimposed with each other
to produce a superimposed image 1105 (Fig. 11(c)) (im-
age superimposition process: Step S1005).
[0036] Next, the superimposed image 1105 is output-
ted as one display image 1106 (Fig. 11(d)) into the display
unit 113 (image display process: Step S1006).
[0037] From then on, by repeating the processes in
Steps S1002 through S1007, it is possible to continuously
synthesize the display image to be displayed on the dis-
play unit 113 using the camera images received from the
transmission units 110 and 111.
[0038] In a similar manner to the image processing unit
106, the images transmitted from each of the cameras
are processed in real time by operating the respective
image processing units 107, 108 and 109 in parallel, and
display images are synthesized to be displayed on each
of the display units 114, 115 and 116.
[0039] The display units 113, 114, 115 and 116 display
the respective display images outputted from the image
processing units 106, 107, 108 and 109. According to
the above, when the display units 113, 114, 115 and 116
are placed in juxtaposition as illustrated in Fig. 12, one
screenful of images which are integrated with each other,
can be displayed as a whole.
[0040] Note that, in the above explanation, the "image-
transformation parameter" of the synthesis-parameter is
specified as a transformation matrix for transforming
camera images into display images; however, the "im-

age-transformation parameter" may be defined as an in-
verse matrix of this transformation matrix. In this case, a
partial region for a display region of the display units each
is to be specified as for a "region-range parameter." For
example, in a case of the image processing unit 106, the
display region 702a may be specified as for the "region-
range parameter."
[0041] In addition, it may be so configured that an im-
age-compression encoding process is provided in the
transmission units 110, 111 and 112 each so that camera
images are transmitted in a compressed state with a re-
duced amount of data, and at the same time, a com-
pressed-image decoding process is provided in the syn-
thesis-parameter calculation unit 105 and the image
processing units 106, 107, 108 and 109 each so that the
camera images are restored by decoding the com-
pressed images received from the transmission units.
According to the configuration described above, a net-
work load in the camera-image transmission can be fur-
ther reduced.
[0042] Moreover, instead of individually transmitting
synthesis-parameters for each of the image processing
units to the respective image processing units, it may be
adopted that multicast transmission of the synthesis-pa-
rameters for every image processing units is performed
at one time to all of the image processing units, and each
of the image processing units uses by selecting only a
parameter to be used for its own image-synthesis
processing out of the received synthesis-parameters.
[0043] In the network image-synthesis display system
according to Embodiment 1 as described above, each of
the image processing units undergoes synthesis
processing of an image only to be displayed on one dis-
play unit, so that, in comparison with a case in which one
image processing unit performs synthesis processing of
the display images for all of the display units, such an
effect can be achieved that a processing load is not con-
centrated and a bottleneck does not occur against the
synthesis processing. In addition, because it is not nec-
essary to transmit a synthesized image over a network,
there also exists an effect that a network load can be
reduced.

Embodiment 2.

[0044] In Embodiment 1, the synthesis-parameter cal-
culation unit 105 operates to calculate synthesis-param-
eters only once as an initialization process of the network
image-synthesis display system, and the image process-
ing units 106, 107, 108 and 109 operate to apply the
synthesis-parameters to the image-synthesis processing
at all the time-periods during the system operations. For
this reason, when there is a change in settings such as
a change in disposed position of each camera and/or
shooting subject thereof at a time during the system op-
erations, a displacement may occur in the display by the
display units 113, 114, 115 and 116 after the change in
the settings if the synthesis-parameters calculated be-
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fore the change in the settings are continuously used.
On the other hand, a network image-synthesis display
system in Embodiment 2 is so configured that, even when
a change in the disposed position of each camera occurs
during the system operations, displaying normally a syn-
thesis image can be carried out. The arrangement of units
each constituting the system of Embodiment 2 is similar
to that in the system configuration in Embodiment 1
shown in Fig. 1. Thus, focusing on the different points to
Embodiment 1, the operations of Embodiment 2 will be
explained below.
[0045] In Embodiment 2, it is presumed that a change
in settings of the cameras 101, 102 and 103 is allowed
during image shooting. For example, a change in dis-
posed position of each camera and/or shooting subject
thereof may be come up with. The transmission units
110, 111 and 112 perform multicast transmission of cam-
era images being shot to the synthesis-parameter 105
and the image processing units 106, 107, 108 and 109
in a similar manner to the case in Embodiment 1.
[0046] Next, the operations of the synthesis-parameter
calculation unit 105 will be explained referring to the op-
eration-flow chart in Fig. 13. The processes (Steps S1301
through S1307) to be performed from receiving camera
images until setting synthesis-parameters in the synthe-
sis-parameter calculation unit 105 are the same as the
processes in Embodiment 1 (Steps S301 through S306
in Fig. 3); thus, their explanation is omitted.
[0047] Next, each of the calculated synthesis-param-
eters is compared with the immediately preceding calcu-
lated synthesis-parameter already saved in a memory
medium (not shown in the figure) inside the synthesis-
parameter calculation unit 105 (synthesis-parameter
comparison process: Step S1307). Note that, when syn-
thesis-parameters are calculated for the first time after a
system startup, there exists no immediately preceding
synthesis-parameter, so that the following processes are
carried out without performing the comparison with the
presumption that a comparison result is "Coincidence."
[0048] When a result of the synthesis-parameter com-
parison process is "Non-Coincidence," there exists a
change in the settings in either of the camera 101, 102
or 103, so that the calculated synthesis-parameters are
saved into a memory medium inside the synthesis-pa-
rameter calculation unit 105 (synthesis-parameter saving
process: Step S1308). Subsequently, the calculated syn-
thesis-parameters are transmitted to each of the image
processing units 106, 107, 108 and 109 (synthesis-pa-
rameter saving process: Step S1309). After completing
the synthesis-parameter transmission, the process re-
turns again to the image reception process S1301.
[0049] On the other hand, when a result of the synthe-
sis-parameter comparison process is "Coincidence,"
there exists no change in the settings in any of the cam-
eras 101, 102 and 103, so that the process returns to the
image reception process S1301 without saving the syn-
thesis-parameters and without transmitting them to each
of the image processing units.

[0050] From then on, Steps S1301 through S1309 are
repeatedly executed. Note that, a repetition period of the
processing may be preset in accordance with the fre-
quency of a change in camera settings. For example, it
is possible to repeatedly process in a constant period
such as in every five minutes. It is also possible to re-
peatedly process not in the constant period, but in ac-
cordance with a predetermined time-schedule.
[0051] Although the image processing units 106, 107,
108 and 109 perform synthesis processing of the display
images based on synthesis-parameters received from
the synthesis-parameter calculation unit 105, they are
operated so as to perform the synthesis processing using
lately received synthesis-process parameters whenever
the synthesis-process parameters are lately received af-
ter having the synthesis processing started. According
to the configuration described above, even when the syn-
thesis-parameters are modified, it is possible to change
a method of synthesizing display images in accordance
with the parameter modification. Because of these, the
display images of the display units 113, 114, 115 and
116 are also changed over in accordance with the mod-
ification of the synthesis-parameters.
[0052] As described above, the network image-syn-
thesis display system according to Embodiment 2 is so
configured that the synthesis-parameter calculation unit
105 repeatedly recalculates synthesis-parameters, the
calculated synthesis-parameters are compared with
saved synthesis-parameters, and when the calculated
synthesis-parameters differ from the immediately pre-
ceding synthesis-parameters having been transmitted to
the image processing units, the latest synthesis-param-
eters are transmitted to the image processing units with
the presumption that a modification of the synthesis-pa-
rameters is detected, so that there exists an effect that
a synthesis image having no displacement can be quickly
displayed even when there is a change in settings such
as a change in a setting position of the cameras.

Embodiment 3.

[0053] In Embodiments 1 and 2, the synthesis-param-
eter calculation unit is configured to calculate synthesis-
parameters at the time of system operations, and to trans-
mit the synthesis-parameters to each of the information
processing units. On the other hand, a network image-
synthesis display system in Embodiment 3 is so config-
ured without using a synthesis-parameter calculation unit
that a synthesis-parameter calculated by another means
can be used and individually set for information process-
ing units each, and that each of the information process-
ing units thus performs image synthesis using such a
synthesis-parameter.
[0054] Fig. 14 is a diagram illustrating a system con-
figuration of the network image-synthesis display system
in Embodiment 3. Note that, in Fig. 14, the same refer-
ence numerals and symbols designate the same items
as, or the items corresponding to, those shown in Fig. 1.
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Hereinafter, focusing on the different points to Embodi-
ment 1, the operations will be explained.
[0055] First, synthesis-parameters used in each of the
image processing units 106, 107, 108 and 109 are pre-
liminarily calculated by some means before the system
startup. As a method to calculate the synthesis-param-
eters, it may be adopted that, for example, a planar pro-
jective transformation is derived from setting values (a
scale, a tilting, and the like) of the cameras 101, 102 and
103, and from information on disposed positional rela-
tionships among the cameras, and then the synthesis-
parameters for the image processing units each are cal-
culated using this transformation.
[0056] The synthesis-parameters thus preliminarily
prepared are set into synthesis-parameter memory units
1401, 1402, 1403 and 1404 that are attached to the image
processing units 106, 107, 108 and 109, respectively.
Here, the synthesis-parameters to be set into each of the
synthesis-parameter memory units are dedicated param-
eters used in each of the image processing units.
[0057] As a specific setting method into the synthesis-
parameter memory units 1401, 1402, 1403 and 1404, a
synthesis-parameter file including, for example, the writ-
ten synthesis-parameters may be once read out and
loaded into the image processing units 106, 107, 108 and
109, from a memory medium that has recorded the syn-
thesis-parameter file, and the synthesis-parameter file
thus read out and loaded is stored into the synthesis-
parameter memory units 1401, 1402, 1403 and 1404,
respectively.
[0058] After setting the synthesis-parameters, the im-
age processing units 106, 107, 108 and 109 each syn-
thesize, based on the synthesis-parameters having been
set in the synthesis-parameter memory units 1401, 1402,
1403 and 1404, display images from the camera images
received from the transmission units 110, 111 and 112.
Specific processing procedures for the synthesis can be
carried out in a similar manner to the case in Embodiment
1.
[0059] As described above, in the case where, without
using a synthesis-parameter calculation unit, synthesis-
parameters are calculated by another means and are
stored into the synthesis-parameter memory units each
attached to the image processing units, the image
processing units can be operated without depending on
a technique how to set the synthesis-parameters by the
synthesis-parameter calculation unit, and therefore the
scheme for executing the image-synthesis processing
can be diversified. In addition, because the image syn-
thesis can be performed exactly according to preset syn-
thesis-parameters, there exists an effect that the image
displaying can be realized in a more intended manner.
[0060] Note that, it may be adopted that synthesis-pa-
rameters to be preset into image processing units each
are such synthesis-parameters that are set using a plu-
rality of patterns, which are then used as the synthesis-
parameters so that those patterns are changed over in
accordance with a preset schedule. Because of these, it

is possible to realize such an image-synthesis processing
that is capable of diversifying more in image-expressions.

INDUSTRIAL APPLICABILITY

[0061] The present invention is applicable to systems
such as a remote-image monitoring or live-image display
system that combines images shot by a plurality of cam-
eras connected to a network, and displays the combined
ones as one image.

Claims

1. A network image-synthesis display system, compris-
ing:

a plurality of cameras;
a plurality of transmission units provided corre-
sponding to the cameras, for performing by way
of a network, multicast transmission of camera
images being shot by the cameras;
a plurality of image processing units for receiving
the camera images, and for synthesizing their
respective display images from the camera im-
ages;
a plurality of display units provided correspond-
ing to the image processing units, for displaying
said display images; and
a synthesis-parameter calculation unit for calcu-
lating, corresponding to each of the image
processing units, a synthesis-parameter com-
posed of an image-selection parameter desig-
nating a combination among the camera images
from the plurality of transmission units and an
image processing parameter specifying con-
tents of image-synthesis processing, and for
transmitting by way of the network the synthesis-
parameter to the image processing units; where-
in
the image processing units each perform, based
on the image-processing parameter, the synthe-
sis processing of camera images, among those
from the transmission units, designated by the
image-selection parameter, to produce said dis-
play images, whereby the synthesis processing
of said display images is performed being dis-
tributed to the plurality of image processing
units.

2. The network image-synthesis display system as set
forth in claim 1, wherein the synthesis-parameter cal-
culation unit repeatedly calculates said synthesis-
parameter, and the image processing units save
therein the synthesis-parameter that have been
transmitted to the image processing units, and com-
pare upon calculation, synthesis-parameter with the
saved synthesis-parameter, to transmit the calculat-
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ed synthesis-parameter to the image processing
units when the calculated synthesis-parameter dif-
fers from the immediately preceding synthesis-pa-
rameter transmitted to the image processing units.

3. The network image-synthesis display system as set
forth in claim 1 or claim 2, wherein the synthesis-
parameter calculation unit transmits, to each of the
image processing units, corresponding one of syn-
thesis-parameters for the image processing units.

4. The network image-synthesis display system as set
forth in claim 1 or claim 2, wherein
the synthesis-parameter calculation unit performs
multicast transmission at one time to all of the image
processing units, of the synthesis-parameters for the
image processing units, and
each of the image processing units selects only a
parameter to be used for its own image-synthesis
processing out of said synthesis-parameters, and
then performs synthesizing display images.

5. A network image-synthesis display system, compris-
ing:

a plurality of cameras;
a plurality of transmission units provided corre-
sponding to the cameras, for performing by way
of a network, multicast transmission of camera
images being shot by the cameras;
a plurality of image processing units for receiving
the camera images, and for synthesizing their
respective display images from the camera im-
ages; and
a plurality of display units provided correspond-
ing to the image processing units, for displaying
said display images; wherein
the image processing units each include a syn-
thesis-parameter memory unit that stores a syn-
thesis parameter composed of an image-selec-
tion parameter designating a combination
among the camera images from the plurality of
transmission units and an image processing pa-
rameter specifying contents of image-synthesis
processing; and
display images are produced by synthesizing,
based on the image-processing parameter,
camera images, among those from the trans-
mission units, designated by the image-selec-
tion parameter stored in the synthesis-parame-
ter memory unit, whereby the synthesis
processing of said display images is performed
being distributed to the plurality of image
processing units.
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