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Description

Title of Invention: STATUS DETERMINATION SYSTEM

Technical Field
[0001]
The present invention relates to a status determination system which acquires

status information on a monitor screen.

Background Art
[0002]

Conventionally, as this type of status information system, as described in following
Patent Literature 1, a front-desk operation processing apparatus is known, in which, in
correspondence with identification information of each room in a lodging facility, a room
state file storing information about utilization states of the room is provided, in which,
based on the information stored in the room state file, the utilization states of vacant,
occupied, reserved, and the like, of every room are determined, and in which the pieces of
identification information of each room are listed on a color monitor screen, and also the
regions inside the frames, each surrounding each of the pieces of identification information,

are displayed on the color monitor screen by different colors.

Citation List
Patent Literature
[0003]
Patent Literature 1: Japanese Patent Laid-Open No. 10-40292

Summary of Invention
Technical Problem

[0004]
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Here, in the conventional status information system, the status information is
already recognized in the status information system, and the status information is
displayed on the monitor screen.  For this reason, it is not necessary that specific
information on the monitor screen is particularly acquired as status information, and then,
the status state is determined.

[0005]

However, there are also information (for example, information on an analog screen
formed by merely imaging a control panel) which is only displayed on the monitor screen
and which is not recognized in the status information system, and information (for
example, information which cannot be transmitted to other systems each having no
interface) which is recognized in the system but cannot be transmitted to the other systems.
[0006]

In view of the above, it is an object of the present invention to provide a status
determination system which can easily and reliably acquire status information on a

monitor screen from the monitor screen.

Solution to Problem
[0007]

A status determination system according to a first aspect of the present invention is
a status determination system which acquires status information on a monitor screen, and
which is characterized by including:

an image acquisition unit which continuously captures the monitor screen and
acquires the monitor screen as an image;

an image determination unit that determines whether or not the image acquired by
the image acquisition unit is an image from which status information is to be acquired;

a color information acquisition unit which acquires color information at a specific
point on the capture image when it is determined by the image determination unit that the

capture image is an image from which status information is to be acquired; and
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a status conversion unit which converts, to status information, the color
information at the specific point, which color information is acquired by the color
information acquisition unit, and

is characterized in that, when the color information at the specific point is the same
between the continuously acquired images, the status conversion unit converts, to status
information, the color information at the specific point, which color information is
acquired by the color information acquisition unit.

[0008]

According to the status determination system according to the first aspect of the
present invention, the image acquisition unit captures and acquires the monitor screen as
animage. Thereby, since all images, which can be displayed on the monitor screen, can
be acquired, information which is only displayed on the monitor screen and is not
recognized in the status determination system, and information which is recognized in the
system but cannot be transmitted to other systems are acquired as images (even when the
meaning of the images is unknown at the time of acquisition).

[0009]

Here, the acquired image may include various screens.  For example, in addition
to a screen which is subjected to the status determination, other operation screens, and the
like, are displayed on the monitor screen.  Therefore, the image determination unit can
determine whether or not the acquired image is an image from which the status
information is to be acquired, and thereby, specify the image which is to be subjected to
the status determination.

[0010]

Further, when the specified image is an image which is to be subjected to the status
determination, the color information at the specific point of the acquired image (which
point is the same as the specific point on the monitor screen) is acquired, and then, the
color information is converted to status information, so that the status information can be
easily and reliably acquired from the image displayed on the monitor screen.

[0011]
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In this way, according to the status determination system according to the first
aspect of the present invention, the status information on the monitor screen can be easily
and reliably acquired from the monitor screen.

[0012]

The status determination system according to the second aspect of the present
invention is configured such that, in the first aspect of the present invention,

the image determination unit acquires color information at a specific exclusion
point, which can be set at a coordinate position beforehand, is acquired from the image of
the monitor screen acquired by the image acquisition unit, and then, based on the color
information at the specific exclusion point, determines whether or not the image is an
image from which status information is to be acquired.

[0013]

According to the status determination system according to the second aspect of the
present invention, the image determination unit is configured to be able to set beforehand
the characteristic specific exclusion point on an image, for example, other operation screen,
and the like, displayed on the monitor screen, and to thereby acquire the color information
of the specific exclusion point.  Further, based on the color information at the specific
exclusion point, the image determination unit determines whether or not the image on the
monitor screen is an image from which status information is to be acquired, as a result of
which the image determination unit can easily and reliably specify the image which is to
be subjected to the status determination.

[0014]

In this way, according to the status determination system according to the second
aspect of the present invention, it is possible to simply and reliably determine whether or
not the image on the monitor screen is an image from which status information is to be
acquired, and thereby, the status information on the monitor can be simply and reliably
acquired from the monitor screen.

[0015]
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The status determination system according to the third aspect of the present
invention is configured such that, in one of the first and second aspects of the present
invention,

the color information acquisition unit is able to set the specific point as a coordinate
position beforehand, and to acquire specific color information at the coordinate position,
and peripheral color information at the peripheral coordinates surrounding the coordinate
position, and

based on the specific color information and the peripheral color information, the
status conversion unit performs conversion to the status information.

[0016]

According to the status determination system according to the third aspect of the
present invention, not only the specific color information at the coordinate position of the
specific point set beforehand, but also the peripheral color information at the peripheral
coordinates surrounding the coordinate position are acquired, and the conversion to the
status information is performed based on the specific color information and the peripheral
color information, as a result of which, even when a color blur is caused on, for example,
an analog screen, or the like, the conversion to the status information can be reliably
performed by complementing the peripheral color information.

[0017]

In this way, according to the status determination system according to the third
aspect of the present invention, the conversion of the monitor screen to the status
information can be reliably performed, and thereby, the status information on the monitor
screen can be easily and reliably acquired from the monitor screen.

[0018]

The status determination system according to the fourth aspect of the present
invention is configured, in the first aspect of the present invention, to include

an image processing unit which performs filter processing so that the image on the
monitor screen, the image being acquired by the image acquisition unit, is converted to a
image having a fixed number of colors, and which then acquires color information at each

of the specific point settable as the coordinate position beforehand and specific exclusion
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point settable beforehand and peripheral color information at peripheral coordinates
surrounding each of the coordinate position of the specific point and the coordinate
position of the specific exclusion point, and thereby determines colors at the specific point
and the specific exclusion points based on the color information and the peripheral color
information,

and is configured such that, based on the colors of the specific exclusion points,
which colors are determined by the image processing unit, the image determination unit
determines whether or not the image is an image from which status information is to be
acquired, and

such that the status conversion unit performs the conversion to status information
based on the color of the specific point, which color is determined by the image processing
unit.

[0019]

According to the status determination system of the fourth aspect of the present
invention, the image processing unit (1) performs filter processing beforehand so that the
image on the monitor screen, which image is acquired by the image acquisition unit, is
converted to a image having the fixed number of colors, (2) acquires color information at
each of the specific point settable as the coordinate position beforehand and specific
exclusion point settable beforehand and peripheral color information at peripheral
coordinates surrounding each of the coordinate position of the specific point and the
coordinate position of the specific exclusion point.  Thereby, the colors at the specific
point and the specific exclusion points can be acquired based on the color information and
the peripheral color information.  As a result, while the improvement in the processing
efficiency can be improved by the collective processing, the accuracy of the image
determination processing by the image determination unit, and the accuracy of the status
conversion processing by the status conversion unit can be improved.

[0020]

In this way, according to the status determination system of the fourth aspect of the

present invention, the status information on the monitor screen can be obtained easily and

reliably from the monitor screen with high efficiency and high accuracy.



Brief Description of Drawings

[0021]

FIG. 1 is a system configuration diagram schematically showing a status determination
system according to a present embodiment.

FIG. 2 is a flowchart showing processing contents in the status determination system of
FIG. 1.

FIG. 3A and FIG. 3A illustrate the processing contents in the status determination system
of FIG. 1.

Description of Embodiments
[0022]

As shown in FIG. 1, a status determination system 1 of a present embodiment is a
system configured to acquire status information on a screen of a monitor X, and includes
an image acquisition unit 10, an image processing unit 15, an image determination unit 20,
a color information acquisition unit 30, a status conversion unit 40, and a status
information transmission unit 50.

[0023]
The screen of the monitor X is a determination object and is, for example, a screen

of a front computer Y in a lodging facility.  Further, for example, "occupied”, "vacant",
"cleaning", "reserved", and the like, are displayed in different colors in regions on a screen
of the front computer Y, which are partitioned for each room (see FIG. 3).

[0024]

The image acquisition unit 10 captures and acquires a screen on the monitor X via
an adapter device W. The adapter device W periodically performs sampling of an analog
image signal of a monitor cable (VGA cable) Z connecting the front computer Y to the
monitor X, and outputs obtained image data to the status determination system 1.

[0025]
The adapter device W is, for example, a VGA video capture board, and may also

have a function as a VGA distribution cable conjugated with the video capture board.
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Further, the adapter device W is not limited to the VGA video capture board conjugated
with the VGA cable, and may be a video capture board used to capture video from a video
(S-Video method or composite method) input/output cable, a DVI capture board for digital
display, a SDI capture board for a business-use video or a security camera, a HDMI
(registered trademark) capture board of a general video device, or the like.

[0026]

The image processing unit 15 performs filter processing of capture images (in
practice, capture images outputted at each predetermined cycle) acquired via the adapter
device W.

[0027]

The filter processing is, for example, RGBA conversion which converts a capture
image into an image having a specific number of colors. It should be noted that, other
than the RGBA conversion, the filter processing may be PNG conversion, and the like, in
which the number of colors is smaller than in the RGBA conversion.

[0028]

The image determination unit 20 determines whether or not the capture image
subjected to the filter processing by the image processing unit 15 is a screen from which
status information is to be acquired.

[0029]

Specifically, based on color information at a specific exclusion point on the capture
image subjected to the filter processing, the image determination unit 20 determines
whether or not the capture image is an image from which status information is to be
acquired.

[0030]

It should be noted that the specific exclusion point can be set beforehand as a
coordinates position (X, Y) on the image, and the image determination unit 20 acquires the
color information (RGB data) at the coordinate position. Then, when the color
information (RGB data) is an exclusion color (RGB component in a specific range), the
image determination unit 20 determines that the capture image is not an image from which

the status information is to be acquired.
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When it is determined by the image determination unit 20 that the capture image is
an image from which status information is to be acquired, the color information
acquisition unit 30 acquires the color information at the specific point of the capture image.
[0032]

It should be noted that the method, in which the color information at the specific
point (on the capture image) is acquired by the color information acquisition unit 30, will
be discussed in more detail below.

[0033]

By using a conversion table, or the like, the status conversion unit 40 performs
processing so that the color information (RGB data) at the specific point, which color
information is acquired by the color information acquisition unit 30, is converted to status
information (“occupied”, "vacant", "cleaning", "reserved", and the like).

[0034]

It should be noted that the conversion of the color data to the status information
performed by the status conversion unit 40 may also be the conversion to the code
information of the status.

[0035]
The status information transmission unit 50 transmits the status information

("occupied", "vacant", "cleaning", "reserved", and the like) formed by the conversion by
the status conversion unit 40, to an external server, or the like, via a network NW, such as
the Internet.

[0036]

In the above configuration, the status determination system 1 is configured by
hardware, for example, CPU (Central Processing Unit), ROM (Read Only memory),
RAM (Random Access Memory), and the like.  The status determination system 1 stores
and retains, in a memory (not shown), a program, according to which the above-described
processing unit 10 to 50 performs the processing, and also has a function as a calculation
device (sequencer) which performs the above-described control processing by executing

the program.
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[0037]

Next, a processing method for acquiring the status information in the status
determination system 1 configured as described above will be described with reference to
FIG. 2.

[0038]

First, in the status determination system 1, the image acquisition unit 10 acquires,
via the adapter device W, a screen on the monitor X as a capture image (in practice,
consecutive images captured in a constant cycle) (STEP 10 in FIG. 2).

[0039]

Next, in the status determination system 1, the image processing unit 15 performs
the filter processing to the capture image acquired in STEP 10 and converts the processed
capture image to RGB data having specific color numbers (STEP 15 in FIG. 2).

[0040]

Then, in the status determination system 1, the image determination unit 20
determines whether or not the capture image (more precisely, one frame image of
continuous capture images), which is subjected to the filter processing (is converted to the
RGBA data) in STEP 15, is a screen from which status information is to be acquired
(STEP 20in FIG. 2).

[0041]

Specifically, the image determination unit 20 acquires color information at a
specific exclusion point (111) shown in FIG. 3A and FIG. 3B, and determines whether or
not the acquired color information (RGB data) is an exclusion color (RGB component in
the specific range). When the acquired color information (RGB data) is not the exclusion
color (RGB component in the specific range), the image determination unit 20 determines
that the capture image is a screen from which status information is to be acquired (YES in
STEP 20in FIG. 2).

[0042]
For example, in the case of FIG. 3A, in the color information at the specific

exclusion point (1), there is no exclusion color characteristic to other operation screens,
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and the like, and hence, the image determination unit 20 determines that the capture image
is a screen from which status information is to be acquired.
[0043]

On the other hand, when the color information (RGB data) at the specific exclusion
point (1) is the exclusion color (RGB component in the specific range), the image
determination unit 20 determines that the capture image is not an image from which status
information is to be acquired (NO in STEP 20 in FIG. 2).

[0044]

For example, in the case of FIG. 3B, the color information of the specific exclusion
point (111) includes the exclusion color characteristic to other operation screens, and the
like, and hence, the image determination unit 20 determines that the capture image is not
an image from which status information is to be acquired.

[0045]

In this way, based on the color information at the specific exclusion point, it is
possible to determine whether or not the image on the monitor screen is an image from
which status information is to be acquired, as a result of which the image, to which the
status determination is to be performed, can be easily and reliably specified.

[0046]

It should be noted that the specific exclusion point can be set as a coordinate
position (X, Y) on the image beforehand, and the specific exclusion point may be a point.
However, in order to improve the determination accuracy, it is preferred that a plurality of
the specific exclusion points are set, and that, based on the color information at the
plurality of specific exclusion points, an image, from which status information is to be
acquired, is determined.

[0047]

Thereby, for example, when the exclusion color is included in a portion of the
color information at the plurality of specific points on the image, it can be determined that
the image is not an image from which status information is to be acquired. Thereby, also
in the case where other operation screens are superimposingly displayed on a part of the

image, the image can be reliably excluded.
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[0048]

Next, if it is determined by the image determination unit 20 that the capture image
is a screen from which status information is to be acquired (YES in STEP 20 in FIG. 2),
the color information acquisition unit 30 acquires the color information at the specific
point on the capture image (STEP 30 in FIG. 2). For example, in the case of FIG. 3A,
the color information acquisition unit 30 acquires the color information at the specific
points (1) and (I1).

[0049]

On the other hand, if it is determined by the image determination unit 20 that the
capture image is not a screen from which status information is to be acquired (NO in
STEP 20 in FIG. 2), the process returns to STEP 10.

[0050]

Here, in addition to color information (RGB data) of the pixel at the coordinate
position (X, Y) on each of the images which are respectively set beforehand at the specific
points (1) and (1) corresponding to Room 201 and Room 202, the color information
acquisition unit 30 acquires color information (RGB data) of the pixels around the
coordinate position (X, Y).

[0051]

For example, in addition to the color information at the coordinate position (Xn,
Yn) of the specific point, the color information acquisition unit 30 acquires color
information (RGB data) of eight pixels at (Xn-1, Yn-1), (Xn, Yn-1), (Xn+1, Yn-1), (Xn-1,
Yn), (Xn+1, Yn), (Xn-1, Yn+1), (Xn, Yn+1), (Xn+1, Yn+1), around the coordinate
position (Xn, Yn).

[0052]

Next, the color information acquisition unit 30 performs color information
processing of the acquired color information (RGB data) at the specific point and at the
coordinate positions around the specific point (STEP 35 in FIG. 2).

[0053]
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In the color information processing here, the color (RGB) at the specific point is
comprehensively determined from the acquired color information (RGB data) at the
specific point and at the coordinate positions around the specific point.

[0054]

For example, in STEP 30, when, in addition to the color information at the
coordinate position (Xn, Yn) of the specific point, peripheral color information (RGB
data) of pixels at eight points of (Xn-1, Yn-1), (Xn, Yn-1), (Xn+1, Yn-1), (Xn-1, Yn),
(Xn+1, Yn), (Xn-1, Yn+1), (Xn, Yn+1), (Xn+1, Yn+1) which surround the coordinate
position (Xn, Yn) of the specific point is acquired, the mean color (RGB) of the color
information (RGB data) at the nine points is calculated in the color information processing.
[0055]

In this way, not only the specific color information at the coordinate position of the
specific point set beforehand, but also the peripheral color information at the peripheral
coordinates surrounding the coordinate position of the specific point are acquired, and then,
based on the specific color information and the peripheral color information, the
conversion to the next status information is performed. For example, even when a color
blur is caused on an analog screen, or the like, the conversion to the status information can
be reliably performed by complementation by the peripheral color information.

[0056]

Next, the status conversion unit 40 performs processing so that the color
information (RGB data) at the specific point, which information is subjected to the color
information process in STEP 35, is converted to the status information (*occupied”,
"vacant”, "cleaning", "reserved", and the like) (STEP 40 in FIG. 2).

[0057]

Specifically, the conversion of the color information (RGB data) to the status
information is performed by using a conversion table.
[0058]

For example, according to the color information (RGB data), the conversion table
is set to have a relationship such that "occupied™ is designated by red, and "rest" is

designated by yellow, such that "vacant" is designated by blue, and "cleaning" is
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designated by green, and such that "wait for cleaning™ is designated by light-blue, and
"guidance and accounting™ is designated by pink.
[0059]

Further, as described above, the conversion table may be a single stage table, but
may be a two-stage table in which the status after conversion is again converted. For
example, when the two-stage table is used, the relationship between the types of the status
Is set such that, in the case of "lodging™ and "rest", the both are set to correspond to
"occupied”, and such that, in the case of "cleaning™ and “wait for cleaning", the both are
set to correspond to "cleaning".

[0060]

Thereby, the types of the status can be reduced, and hence, when external
transmission is performed, the types of the status can be limited.
[0061]

For example, in the case of FIG. 3A, the specific point (I) corresponding to the
room 201 (the green region on the image) is converted to “cleaning™ or code information
of "cleaning" as the status information corresponding to the specific point (1) by the
conversion table described above.  Similarly, the specific point (1) corresponding to the
room 202 (the red region on the image) is converted to "occupied™ or code information of
"occupied" as the status information corresponding to the specific point (I1).

[0062]

It should be noted that the status conversion unit 40 may convert the capture image
(precisely, one frame image of continuous capture images) to the status information.
However, since the status information is generated repeatedly in a frame period, and hence,
it is preferred that, only when, in the continuous capture images (for example, ten frames),
the specific points (1) and (1) are the same between the frames, the conversion processing
is performed.

[0063]
Further, in the present embodiment, the capture image is converted to the status

information in correspondence with the conversion table based on the specific colors (red,
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yellow, blue, ...). However, the present invention is not limited to this, and comparison
inspection method based on the difference between color values may also be applied.
[0064]

In this case, the threshold value for color variation components (255 steps) is set as
A, and the RGB components of the determination table are respectively set as RC, GC,
BC, and the acquired RGB values are respectively setas R, G, B.

[0065]

Then, the following six conditions are confirmed.

(R+A)<RC

(R-A)>RC

(G+A)<GC

(G-A)>GC

(B+A)<BC

(B-A)>BC

Then, when all of the six conditions are truth, it is determined that the acquired
RGB values coincide with the RGB values of the determination table, and then, the
conversion is performed. Thereby, the determination is performed only by the logical
operation, and hence, the processing speed can be increased.

[0066]

Finally, the status information transmission unit 50 performs processing so that, in
association with the specific points (Room 201, Room 202), the status information
("occupied", "vacant", "cleaning", "reserved", and the like) resulted from the conversion in
STEP 40, or the code information corresponding to the status information is transmitted to
an external server, or the like, via the network NW, such as the Internet (STEP 50 in FIG.
2), and then, the status information transmission unit 50 returns to STEP 10.

[0067]

In the above, the acquisition processing method of status information in the status
determination system 1 is described in detail.  According to the status determination
system 1, the status information on the screen of the monitor X can be acquired easily and

reliably from the screen.
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[0068]

It should be noted that, in the present embodiment, the screen of the front computer
Y in the lodging facility is described as an example of the screen of the monitor X, which
screen is the determination object, but the present invention is not limited to this.

[0069]

For example, the present invention can be applied to a monitor screen in each of
various control systems, a camera-captured image obtained by capturing parking sections
of a parking place or seats in a hole, and the like.

[0070]

Further, in the present embodiment, the case is described, in which the color
information processing is performed for the color information (RGB data) at the specific
point and the portions around the specific point in STEP 35.  However, the present
invention is not limited to this, and the color information processing may also be
performed in such a manner that, in the image processing unit 15, (1) the capture image is
subjected to the filter processing in STEP 15, and (2) (i) the color information at the
specific point and the portions around the specific point is added to the image subjected to
the filter processing, and (ii) the color information at the specific exclusion point and the
portions around the specific exclusion points are acquired beforehand, and such that the
color information process is performed to the color information (i) and (ii).

[0071]

In this case, the color information process in STEP 35 is performed in conjunction
with the filter processing by the image processing unit 15, and thereby, the processing
efficiency can be improved. Also, it is possible to improve the accuracy of determination
made, in STEP 20, as to whether or not the image at the specific exclusion point is a

screen from which status information is to be acquired.

Reference Signs List
[0072]
1  Status determination system

10  Image acquisition unit



20
30
40
50
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Image determination unit
Color information acquisition unit
Status conversion unit

Status information transmission unit

X Monitor screen

Y

Front computer

Z  Monitor cable

W  Adapter device
NW  Network
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Claims

[Claim 1]

A status determination system which acquires status information on a monitor
screen, the status determination system comprising:

an image acquisition unit which continuously captures the monitor screen and
acquires the monitor screen as an image;

an image determination unit which determines whether or not the image acquired
by the image acquisition unit is an image from which status information is to be acquired,;

a color information acquisition unit which acquires color information at a specific
point on the image when it is determined by the image determination unit that the image is
an image from which status information is to be acquired; and

a status conversion unit which converts, to status information, the color
information at the specific point, the color information being acquired by the color
information acquisition unit,

wherein, when the color information at the specific point is the same between the
continuously acquired images, the status conversion unit converts, to status information,
the color information at the specific point, which color information is acquired by the color
information acquisition unit.
[Claim 2]

The status determination system according to claim 1, wherein

the image determination unit acquires color information at the specific exclusion
point which can be set as a coordinate position beforehand, from the image of the monitor
screen acquired by the image acquisition unit, and then, based on the color information at
the specific exclusion point, determines whether or not the image is an image from which
status information is to be acquired.
[Claim 3]

The status determination system according to one of claim 1 and claim 2, wherein

the color information acquisition unit is able to set the specific point as a coordinate

position beforehand, and to acquire the specific color information at the coordinate
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position, and peripheral color information at the peripheral coordinates surrounding the
coordinate position, and

based on the specific color information and the peripheral color information, the
status conversion unit performs conversion to the status information.
[Claim 4]

The status determination system according to claim 1, comprising

an image processing unit which performs filter processing to the image on the
monitor screen acquired by the image acquisition unit, to thereby convert the image to an
image having a fixed number of colors, and then, acquires color information at each of
the specific point settable as the coordinate position beforehand and specific exclusion
point settable beforehand and peripheral color information at peripheral coordinates
surrounding each of the coordinate position of the specific point and the coordinate
position of the specific exclusion point,

wherein, based on the colors of the specific exclusion points, which colors are
determined by the image processing unit, the image determination unit determines whether
or not the image is an image from which status information is to be acquired, and

the status conversion unit performs the conversion to the status information based

on the color of the specific point, which color is determined by the image processing unit.





