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(57) Abstract: A monitoring system for elevator operation is disclosed. The monitoring system for elevator operation comprises:
& an elevator operation server which collects elevators’ operation/control information from any control panel corresponding to each
& elevator and manages control signals with respect to the elevators; an image information server which concurrently displays an
elevator operation/control information with respect to each elevator transferred from the elevator operation server and inside images
of each elevator and manages the image recording operation and image data with respect to the elevators; and a database which
stores recorded inside images of the elevator corresponding to each item and image data belonging to each elevator operation/control
information in relation with a specific item of the elevator operation/control information
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Description

A MONITORING SYSTEM FOR ELEVATOR OPERATION

Technical Field

The present invention relates to a monitoring system for an elevator operation, and
in particular to a monitoring system for an elevator operation in which elevator image
information and elevator operation information are concurrently displayed, and image
information and operation information are searchable by searching each item of the
operation information, and searching and controlling operations can be performed at a
remote area, so that an elevator can be quickly and efficiently managed for emergency

situations.

Background Art

The following patent lists are the prior arts adapted in the present invention. Korean
patent laid-open No. 10-2004-0032191(laid-open date: April 17, 2004), Korean patent
laid-open No. 10-1996-0004196(laid-open date: February 23, 1996), and Korean patent
laid-open No. 10-1998-015244(laid-open date: May 25, 1998).

As life standard advances, and a huge size building such as a high rise building and
an apartment increase, an elevator, which is designed to move up and down in a high
rise building, became an important transportation means.

However, an elevator cage which is generally installed in a high rise building or an
apartment building and moves up and down, is a closed space. Therefore when the
above elevator has an operation failure during operation, the users of the corresponding
elevator may have many problems in daily life. In worse case, if passengers' con-
finements occur, because it makes them feel great anxiety, urgent measurements are
necessary.

Therefore, a CCTV system and an emergency call system are necessarily installed
in an elevator of a big size building for the security and safety of passengers. Here,
each system is connected with a monitor of a control room through a network, thereby
allowing to monitor passengers' states in the elevator.

A control panel adapted to control an elevator operation is connected with an
elevator monitoring panel of a control room, thereby, generating control signals for the
elevator operation. The elevator monitoring panel is designed to monitor the elevator
operations in accordance with signals received from the control panel. When the
elevator has a certain failure, signals corresponding to the failure are detected by the
elevator monitoring panel, so that a failure state of the elevator is displayed on a

display means, and a certain alarm is generated to a manager.
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However, the conventional elevator operation system has the following problems.

Since the operation of the elevator is controlled by the elevator monitoring panel,
and the image monitoring is performed by the image monitoring panel such as CCTV,
the manager is not able to directly check the inside states of the elevator. Since the
elevator operation information and image information are independently provided, it is
difficult to check and recognize the operation state and inside circumference of the
elevator exactly.

In addition, since recording the images using a conventional elevator image
monitoring panel is performed based on time series, when an elevator failure or a
certain accident occurs, it is impossible to search the images except searching cor-
responding images by setting a certain time period. In this case, it takes long time for
searching the images, and it is impossible to obtain reliable information with respect to
an operation state of the elevator.

In addition, in the conventional elevator monitoring system, since the elevator
image information and operation information can be obtained by an elevator
monitoring panel and an image monitoring panel installed only at the same area, when
a manager who is in charge of operating or managing for the area is absent from the
area or when the monitoring device of the manager has any failure, it is impossible to

quickly cope with the failure or accident of the elevator.

Disclosure of Invention

Technical Problem

Accordingly, it is an object of the present invention to provide an elevator operation
system where it is possible to concurrently display elevator inside images and elevator
operation information, and to efficiently search the elevator image information and
operation information.

It is another object of the present invention to provide an elevator operation system
where it is possible to perform reliable elevator monitoring operations irrespective of
the structure or arrangement structure of the building.

It is the other object of the present invention to provide an elevator operation
monitoring system where it is possible to monitor operation states of elevators even
through the other elevator monitoring systems provided at the remote area or in the
same area as well as the elevator monitoring panel belonging to the elevator, at the

time of emergency.

Technical Solution

To achieve the above objects, there is provided a monitoring system for elevator
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operation, comprising an elevator operation server which collects elevators' operation/
control information from each control panel corresponding to each elevator and
manages control signals with respect to the elevators; an image information server
which concurrently displays elevator operation/control information with respect to
each elevator transferred from the elevator operation server and inside images of each
elevator and manages the image recording operation and image data with respect to the
elevators; and a database which stores recorded inside images of the elevator cor-
responding to each item and image data belonging to each elevator operation/control
information in relation with a specific item of the elevator operation/control in-
formation.

The elevator operation server transmits information which designates the display
state of each item of operation information or control signals together when transmits
the elevator operation/control information to the image information server, and the
elevator operation/control information is displayed correspondingly to the display
states information, on a display means of the image information server.

A searching means is provided at least at either side of said elevator operation
server or said image information server, which providing image data stored in relation
with control signals of a proper item and recorded inside images of the elevator
concerned to the image data, when one item or a combination of at least two items
belonging to each elevator operation/control information is selected.

The elevator operation monitoring system comprises an image information
requesting means which is provided at the elevator operation server and requests image
information of the corresponding elevator to the image information server when a
certain abnormal signal is detected in an operating elevator or a manager inputs a
control signal; an image information transmission means which extracts and transmits
images of the corresponding elevators having been monitored by the image in-
formation server to the elevator operation server, when the image information
requesting means operates; and a display means which is provided at the elevator
operation server and displays the images transmitted from the image information
transmission means and the operation information of the elevator.

The elevator operation server transmits elevator operation information, image data
and images transmitted from the image information transmission means to the elevator
operation monitoring system of a remote area, so that the elevator operation
monitoring system of the remote area selectively controls the corresponding elevator.

The elevator operation monitoring system of the remote area further comprises a
remote searching means which provides image information and the other operation in-
formation stored in the database in relation with certain corresponding item when at

one item or a combination of at least two items among items belonging to each
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elevator operation information of the elevator in the elevator operation monitoring
systems of the remote area is selectively inputted.

The image information server further includes a means which closing up an image
of the elevator wherein detected abnormal signals, from the plural elevators' images
continuing to be displayed on the display means and to be monitored, and which
generating an alarm.

To achieve the above objects, there is provided a monitoring system for elevator
operation, comprising an integrated management server which collects elevator
operation/control information from each control panel corresponding to a plurality of
elevators, respectively, manages control signals with respect to plurality of elevators,
concurrently displays elevator operation/control information concerned to the elevators
and inside images of each elevator to be corresponded to each other, and manages
image recording operations and image data with respect to each elevator; and a
database in which the integrated managing server stores each item consisting of each
elevator operation/control information and recorded elevators' inside images to which
each image data corresponding, to be related to a specific item of the elevator
operation/control information.

In the present invention, with the above constructions, it is possible to efficiently
control the operation of the elevator, and to perform a quick search of the operation in-
formation. And therefore it is possible to quickly cope with situations like emergency

states or manager's absences.

Advantageous Effects

In the present invention, elevator inside images and elevator operation information
are concurrently displayed, so that any abnormal state of an elevator can be quickly
checked and measured through each of an image monitoring panel, an elevator
monitoring panel, a remote elevator monitoring system, et al.

In addition, in the present invention, since an elevator operation information can be
checked through an image monitoring panel, and since an alarming operation is
performed by the image monitoring panel, it is possible to monitor the elevator
operations reliably irrespective of a structure and arrangement structure of a building.

Since the item-based data search is possible in the present invention, with the items
belonging to the elevator operation information, the accuracy and speed for searching
image sources can be enhanced when a certain accident or robbery occurs in the
elevator.

Since the elevator monitoring panel controls display states of elevator operation in-

formation, image displayings can be easily performed without being dependent on an
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image monitoring panel.

Brief Description of the Drawings

Figure 1 is a view illustrating a control construction of an elevator operation
monitoring system according to an embodiment of the present invention.

Figure 2 is a flow chart of an image displaying process according to an embodiment
of the present invention.

Figure 3 is a flow chart of an image displaying process according to another
embodiment of the present invention.

Figure 4 is a front view illustrating an image displaying state of according to an
embodiment of the present invention.

Figure 5 is a front view illustrating a state that an image displaying means displays
a close-up image of an elevator which has a failure according to an embodiment of the
present invention.

Figure 6 is a flow chart illustrating an image recording procedure by an image in-
formation server according to an embodiment of the present invention.

Figure 7 is a view illustrating a construction of an elevator operation information
database according to the present invention.

Figure 8 is a view illustrating an image information database according to the
present invention.

Figure 9 is a view illustrating an image information searching means according to
the present invention.

*Description of the numbers at the main parts of the drawings*

10......an elevator 11......an contol panel

15......a motion sensor 13......a monitoring camera

20......an elevator operation server 21......a displaying means

30......an image information server 31....... a displaying means

43......an operation information database 50.....a searching means

60......an elevator operation monitoring system at the remote area

70.....an an elevator operation monitoring system at the same area

80.....a service center 90........ a 911 rescue center
Best Mode for Carrying Out the Invention

The desirable emboiment of the elevator operation monitoring system according to
the present invention will be described with reference to the accompanying drawings.

Figure 1 is a view illustrating a control construction of an elevator operation

monitoring system according to the present embodiment. Each of Figure 2 and 3 is a
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flow chart of an image display process according to the present embodiment. Each of
figure 4 and 5 is a front view illustrating an image displaying state according to the
present embodiment. And, figure 6 is a flow chart illustrating an image recording
procedure by an image information server according to the present embodiment. Each
of figure 7 and 8§ is a view illustrating a construction of an elevator operation in-
formation database according to the present embodiment. Figure 9 is a view illustrating
an image information searching means according to the present embodiment.

The elevator operation monitoring system according to the present embodiment of
Figure 1 is basically directed to monitoring the operation/control information and
images and controlling elevator operation of plural elevators 10, and comprises an
elevator operation server 20 which collects and manages the elevator operation/control
information from plural elevator control panels 11, an image information server 30
which manages image recording operations and image data, and a database 40 which
stores each item of the elevator operation/control information and image data.

The elevator operation server 20 according to the present embodiment generates
and collects control signals and thereby controls operations and manages operation/
control information with respect to the elevators 10. The elevator operation server 20
comprises a displaying means 21 appendantly, for displaying elevator operation/
control information, so that a manager can monitor it. In the present embodiment, the
elevator operation server 20 may include an elevator monitoring panel including a PC
monitor.

At least one control panel 11 of the present embodiment is provided at each elevator
10 which has been being monitored by one elevator operation server 20. Here, the
control panel 11 is connected with a motion sensor 15 provided inside of the elevator, a
weight sensor, a door open and close sensor, an elevator up and down movement
sensor, an elevator call sensor, a sensor sensing signals generated by the operation
panel, an elevator stop sensor, and a driving motor, etc.,respectively, and thereby
controlling elevator operations.

The control panel 11 transmits a signal corresponding to a failure of the elevator
operation to the elevator operation server 20. The elevator operation server 20 detects
operation failures and passenger's confinements in accordance with signals from the
control panel 11, so that an alarm is generated and provided to the manager.

In this present embodiment, the elevator operation server 20 displays the elevator
operation/control information on its own displaying means(21), further more it
transmits the elevator operation/control information to the image information server 30
and allows the elevator operation information and the inside images of the elevator to
be displayed on the CCTV which is a displaying means 31 of the image information

server 30.
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As shown in Figure 2, the elevator operation/control information that the elevator
operation server 20 of the present embodiment transmits to the image information
server 10 comprises information concerning the format (position, state, color, font,
shape, etc) in which each item of the information is displayed. As shown in Figures 4
and 5, the recording day and time of a corresponding image is displayed at a left lower
side, and the open and close states of the door are displayed at a center lower portion of
each elevator image, and the elevator operation mode is displayed at a right lower
portion, and the elevator door is displayed on the screen in a rectangular shape.

The elevator operation/control information data is transmitted to the image in-
formation server 30 and is sprayed on the CCTV screen on which the elevators' inside
images has been already being displayed in a certain format in accordance with display
format information .

In another embodiment of the present invention of Figure 3, the format (position,
state, color, font, shape, etc), in a way the elevator operation information is displayed,
is previously set and stored in the image information server 30, and the elevator
operation/control information received from the elevator operation server 20 is
displayed in accordance with the corresponding format.

The image information server 30 of the present embodiment is connected with the
monitoring camera 13 installed at each elevator 10, and the images filmed by the
monitoring camera 13 is displayed on the displaying means 31, so that the manager can
watch them and the images be recorded. In this present embodiment, as an image in-
formation server 30, both CCTV and DVR may be adopted.

In the image information server 30 of the present embodiment, the DVR, as one of
the recording means, is designed to selectively start to record just for an specific event
concerning certain operation state change or its developments of the elevators 10, such
as a motion detection in the elevator 10, a button activation of the control panel and a
boarding floor button activation, a failure signal of the elevator 10, an operation start
and stop time of the elevator 10, etc.

For example, as shown in Figure 6, the recording operation may be started in
accordance with a control signal 35 when the elevator door is fully opened or in
accordance with a control signal 36 when the passenger gets on the elevator car and
pushes a destination floor button. The recording operation may stop in accordance with
a control signal 37 when the door starts closing or in accordance with a control signal
39 when the door is fully closed, after all the passengers get off the elevator car .

Therefore, with the image information server 30 according to the present
embodiment, it is possible to achieve an accurate recording timing control, and to
manage efficiently the memory needed for the recording. In the case that the motion

sensor 15 is installed, since the information can be stored both in the image in-
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formation server 30 and the elevator operation server 20, the reliability of the image in-
formation is enhanced.

In this present embodiment, to concurrently monitor the image and the elevator
operation/control information, the image information server 30 is designed to receive
the operation/control information of the elevator for displaying from the elevator
operation server 20. Here, the elevator operation/control information received from the
elevator operation server 20 is sprayed on the CCTV which as a displaying means 31,
has been already displaying the inside images of the elevator 10 in accordance with the
display format information included therein.

The recording means of the image information server 30 according to the present
embodiment performs a recording operation with respect to the inside images of the
elevator, and the image data concerning the recorded images is stored in the database
40 together with the elevator operation/control information.

The image information server 30 of the present embodiment stores the data
concerning the recorded images into the database 40 which will be related with each
item belonging to the elevator operation control information. Though the image
recording is performed based on time series, since the image recorded files are
classified, specified and stored in accordance with elevator operation/control signals, a
random search operation for the inside image of the elevator can be performed based
on the image data which includes control information with respect to the image
recorded files.

The image data according to the present embodiment may comprise control signals
which allows the image recording to be started, and control signals which allows the
image recording operation to end, and a format information with respect to the
displaying state of the operation/control information. In addition, since each item
belonging to the elevator operation information is stored together in relation with the
image data during the recording, it is possible to search an image data and recorded
digital images based on a specific item of the elevator operation information.

In addition, when the recording is performed based on a specific operation control
signal as a turning point, the image data with respect to the recorded image is stored
into the database 40 in relation with the elevator operation/control information which
shows the elevator operation states during the recording operation. In this present
embodiment, only the inside images of the elevator filmed by the monitoring camera is
recorded, and the elevator operation/control information displayed together with the
images is stored separately in the database. while the recorded images have been being
displayed, the elevator operation information may be sprayed on the displaying means
in the same way as that of the recording time or only image is displayed based on the

selection by the manager or the mode selection of a replaying apparatus.
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In the other embodiment of the present invention, the image information server 300
records the images, so that they are recorded and displayed in the same way as that of
when the filmed inside images of the elevator and the elevator operation/control in-
formation has been displayed together. Even though, in this case, the image data is
stored in the database together with the elevator operation/control information. The
storing and recording methods of the images and operation/control information may be
modified based on the embodiments of the present invention, and the above em-
bodiments of the present invention are not limited thereto.

In the above two modes, the image data is stored in relation with a specific item of
the elevator operation/control information. Therefore when searching through one item
or combination of two or more items among the items of the elevator operation/control
information, we can obtain the specufied image data stored in relation with such an
item. And, automatically or manually searching process of the recorded images
through the image data can be continued.

As shown in Figures 7 and 8, the database according to the present embodiment
comprises an operation information database 43 to store elevator operation/control in-
formation, and an image information database 41 to store the image data with respect
to the recorded image in relation with each item of the elevator operation/control in-
formation.

The operation information database 43 of Figure 7 according to the present
embodiment is formed by the elevator operation server 20, and the data of the
operation information database 43 is transferred to the image information server 30 and
is displayed on the displaying means 31 together with the inside images of the elevator.

The image information database 41 of Figure 8 shows that the data concerning the
images filmed by the monitoring camera is stored in relation with each item of the
elevator operation/control information from the elevator operation server 20.

In this present embodiment, the image information database 41 is provided at both
side of the image information server 30 and the elevator operation server 20, so that the
image data can be accessed through either the image information server 30 or the
elevator operation server 20.

That is to say, the elevator operation server 20 includes an image information
requesting means, and when it requests the image information server 30 for image in-
formation displayed on the displaying means 31, the image information server 30
transfers the requested elevator image information to the elevator operation server 20,
so that the elevator image information is stored in the image information database 41
provided at the side of the elevator operation server 20.

When the elevator operation server 20 selects certain image data on the table (for

example, Figure 8) being displayed on the displaying means 21, the recorded inside
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images of the elevator are streamed to the elevator operation server 20 and are
displayed on the displaying means 21 of the elevator operation server 20. In this case,
in accordance with a manager's selection, the operation/control information of a cor-
responding elevator may be sprayed in a certain format on the same screen which is
already displaying the recorded images. At this time, it is determined whether the
elevator operation/control information is displayed together with the elevator inside
image or not based on the manager's selection.

However, the image information database 41 may be provided at either side of the
elevator operation server 20 or of the image information server 30. Namely, in the case
that the image information database 41 is provided only at the side of the image in-
formation server 30, and an image information with respect to a specific item of the
elevator operation information is requested by the elevator operation server 20, cor-
responding image and image data are extracted and streamed to the side of the elevator
operation server 20.

The image information server 30 may be designed to only record and display the
images, and image data are transferred to the elevator operation server 20 and stored in
the image information database 41 at the side of the elevator operation server 20. In
this case, when the elevator operation server 20 selects certain image data and requests
the corresponding image to the image information server 30, corresponding images are
streamed to the elevator operation server 20 and displayed. The elevator operation/
control information is sprayed in a certain format on the same screen which is already
displaying the images.

The image information requesting means according to the present invention may be
designed to manually or automatically request image information to the image in-
formation server based on the set states. For example, the image information
requesting means according to the present embodiment is set to request image in-
formation of a corresponding elevator 10 to the image information server 30 when the
operating elevator 10 detects a certain abnormal signal. The image information
transmission means of the image information server 30 extracts image information of a
corresponding elevator when the image information requesting means is manually or
automatically operated, and transmits the extracted image information to the elevator
operation server 20.

As soon as the image information transmission means according to the present
embodiment transmits image signals of the elevator 10 which has an abnormal signal,
to the elevator operation server 20, the elevator operation server 20 displays images
and elevator operation information at the displaying means 21 provided at the elevator
operation server 20 so that the image information can be monitored.

At this time, since the received are something the same as each of the images, the
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operation/control information, and the format information in which the operation/
control information is displayed on the displaying means(31) of the image information
server(30). And, therefore, the operation information is displayed on the displaying
means 21 of the elevator operation server 20 at certain portions of the screen based on
the same specified formats of the recording time.

In the case of the elevator operation monitoring system according to the present
embodiment, there is provided a searching means 50 which makes it possible to search
the inside image information of the elevator, filmed at the time of the start and end of a
certain event occuring or during the development of the event, using the information of
a certain item belonging to the elevator operation information.

As shown in Figure 8, the image information database 41 according to the present
embodiment, data fields concerning a moving direction, a door state, an operation
mode, a car call state, a boarding floor call state, a failure and the other information of
the elevators belonging to a certain group, are recorded with respect to the time when
the images are filmed. In addition, image data files forms an independent field which
are related with each image recording time.

In another embodiment of the present invention, the image data are stored in direct
respond with the operation/control information signals according to a sequential
generation of the elevator operation/control information signals consisting a point of
start and end time of the image recording. For example, the image recording operation
is performed in accordance with a signal corresponding to a state that there are
passenger in the elevator based on the operation of the motion sensor and a signal cor-
responding to a states that there is no passenger in the elevator. The information with
respect to the telerecorded image files is classified, specified and stored in relation with
image data, according to a sequential operation of the motion sensor. At the same time,
the other operation/control information of the elevator is classified and specified
according to the operation of the motion sensor and stored to be related with the image
data.

Therefore, using information concerning a certain floor in which the elevator 10 has
stopped and image data which is mapped together, we can obtain image information
recorded in relation with.

For example, certain image data, mapped together with the information of a certain
floor, designates a name of the image file corresponding to such operation/control in-
formation(a certain floor), it is possible to obtain recorded inside image of the elevator
just clicking the image data item from the displayed table or inputting manually a
signal corresponding to the image data.

For example, when robbery occurred in the interior of the elevator 10, and the

passenger remembers the floor (for example, second floor) of the robbery, it is possible
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[89]

[90]

[91]

[94]

[96]

to obtain an operation/control information (22/03/05. 10:10:16) with respect to the
floor and an image data (xxx.dat) related with the time of robbery by searching the
item of the corresponding floor. In addition, corresponding recorded images may be
obtained using the operation/control information and image data of the robbery.

In this embodiment of the present invention, it is possible to easily search a moving
picture based on various circumference variables such as an up and down operation
history of the elevator 10 between the floors, the image data of the troubled elevator,
the number of the troubled elevator and combinations of each.

In addition, the image search may be performed by the elevator operation server 20
or the image information server 30. And through the image information database(41)
as a result of searching based on a certain item or a combination of two or more items
of the operation/control information, we can extract the other operation/control in-
formation and image data of the elevators corresponding to a certain event occurring.

As shown in Figure 9, the searching means 50 comprises an image searching means
51 and an elevator operation searching means 53, and the elevator operation and image
searching means 51 and 53 may use the methods of the sequential search 100 or the
conditional search 200 in accordance with a manager's selection. The sequential search
100 of the present embodiment means searching elevator's images or elevator
operation/control information or both, in the forward direction or backward direction
according to the recorded sequence.

The conditional search 200 means obtaining image information or elevator
operation/control information, or both, by inputting specific conditions by a manager.

Here, the searching means 50 according to the present embodiment comprises a
means for replaying the recorded images in the forward or backward direction for the
sequential search 100, a means for inputting conditions for conditional search, means
for displaying data corresponding to the inputted conditions, and, information
providing means extracting and displaying corresponding images and operation in-
formation, for a manager to select and monitor concerned image information from the
displayed data.

The information providing means according to the present embodiment is designed
to bring a file recorded on the image recording means such as DVR, when an image
data file name is clicked from the displayed database in accordance with search
conditions, to display corresponding images on the displaying means.

In the case of the conditional search 200 according to the present embodiment,
when an automatic search is selected based on the manager's selection, the image files
satisfying a corresponding condition can be sequentially brought to be displayed auto-
matically by inputting proper search conditions.

As shown in Figures 4 and 5, when the elevator operation sever detects an abnormal
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[99]

[100]

[101]

[102]
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signal in the signals received from the control panels, the elevator operation
monitoring system according to the present embodiment transmits concerned signals to
the image information server 30 together with the operation/control information of the
elevator.

Here, as shown in Figure 5, the image information server according to the present
embodiment includes a means for closing up the image of a concerned elevator 10
from the images of plural elevators (Figure 4) during the monitoring operation, when
an abnormal signal detected in the elevator operation information of a specific
elevator, so that a manager or others can easily recognize the elevator 10 having
failure.

The image information server 30 according to the present embodiment has an
alarming means generating an alarm to inform that at the time when a image is closed
up, the elevator has any failure .

The elevator operation server 20 according to the present embodiment is designed
to selectively transmit image information and elevator operation/control information
received from the image information transmission means to the other elevator
operation monitoring systems 60 and 70 provided at the remote area or in the same
area in accordance with a request of the elevator operation monitoring system or a
manager's selection .

In this case, the image information and operation/control information of the
elevators are transmitted to the other elevator operation monitoring systems 60 and 70
or a service center 80, which are provided at the remote area or in the same area,
through various paths such as LAN, WAN, broadband internet network, or wireless
communication network. When passengers' confinement in the elevator or a certain
failure occurs, a corresponding information is transmitted to an emergency rescue
center 90, so that a proper measurement can be quickly performed.

At this time, the image data and elevator operation/control information are
transmitted basically through the elevator operation server 20. However, the image
data and elevator operation/control information may be directly transmitted from the
image information server 30 to the other elevator operation systems 60 and 70 or the
service center 80 of the remote area or the same area based on the set condition.
Various modifications can be performed on the above construction.

The other elevator operation monitoring systems 60 and 70 of the remote area or the
same area, which receive the image information and elevator operation/control in-
formation, may include a means for closing up the image of the elevator 10 having a
failure among the displayed moving pictures and generating a certain alarm in the
same manner as the image information server 30 of the standard area.

In addition, the other elevator operation monitoring systems 60 and 70 of the
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remote area or the same area may include a remote searching means for quickly coping
with a certain abnormal operation state of the elevators 10, such as an elevator failure
or passengers' confinement inside of the elevator.

The remote searching means according to the present invention includes a means
for selectively inputting at least one item or a combination of the items with respect to
the operation information of the elevator which can be monitored in the other elevator
operation monitoring systems. So, when a circumference variable of a specific item
belonging to the operation information of the remote elevator is inputted, the image
data and the other operation/control information related with a corresponding item
stored in the elevator operation monitoring system of the elevator is provided to the
remote searcher.

The remote searcher can request recorded images of the desired time range using
the image data and the other operation/control information, and the filmed inside
images of the elevator, automatically or by a request of the remote searcher, are to be
streamed to the elevator operation monitoring system of the remote area and to be
displayed on the display means.

In this case, since the elevator operation information and the format information for
displaying are transmitted together, it is possible to monitor optionally the moving
pictures and the elevator operation/control information concurrently from the remote
area.

In another embodiment of the present invention, an integrated management server,
wherein integrated the functions of the elevator operation server 20 and the image in-
formation server 30, is substituting the elevator operation server and image information
server. In this embodiment of the present invention, the integrated management server
collects the elevator operation/control information, manages the elevator control
signals, and manages image displaying and image recording operations.

Namely, the integrated management server is connected with each monitoring
camera and each control panel provided at a plurality of elevators, respectively, and
comprises a displaying means and a recording means. For example, the integrated
management server is connected with a plurality of CCTVs and a plurality of DVRs re-
spectively, which are designed to display the inside images of the elevator and collects/
generates/manages the elevator operation/control information from the elevator
operation/control signals provided from the plurality of control panels. The elevator
operation/control information is sprayed in a certain format at a specific portion of the
CCTYV screen, on which the inside images of the elevator has been being displayed. In
addition, the image recording is performed in response to the elevator operation/control
information signal, and the image data corresponding to the recorded image file is

stored in the image information database in response to the operation/control in-
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formation of the elevator at the time when the recording is performed.

The integrated management server according to this present embodiment is
connected with LAN, WAN, broadband internet network, wireless communication
network, etc. and transmits and receives image data and elevator operation/control in-
formation from/to the other elevator operation systems, etc. either at the remote area or
at the same area.

It's possible to search images and operation/control information from the other
elevator operation monitoring systems both in the remote area and in the same area
based on the transmitted and received image data and elevator operation/control in-
formation. It displays the image and operation/control information obtained as a result
of the search, thereby, makes it possible multilateral monitoring and efficient
controlling with respect to the elevator operation. In addition, it is possible to quickly
cope with an emergency situation such as an elevator failure or passengers' con-
finements in the interior of the elevator.

The integrated management server closes up the images of the elevator having an
abnormal signal among the inside images of the elevators monitored by the displaying
means like CCTV and generates an alarm.

With the above-described constructions, this present invention provide the inside
images and the operation information of the elevator concurrently to the manager,
makes it easy and convenient to search the recorded images easy and convenient,
makes it possible to quickly cope with the operation failure of the elevators by a

remote manager.

Industrial Applicability

In the present invention, elevator image information and elevator operation in-
formation are concurrently displayed, and image information and operation in-
formation are searchable by searching each item of the operation information, and
searching and controlling operations can be performed at a remote area, so that an
elevator can be quickly and efficiently managed even for emergency situations.

As the present invention may be embodied in several forms without departing from
the spirit or essential characteristics thereof, it should also be understood that the
above-described examples are not limited by any of the details of the foregoing de-
scription, unless otherwise specified, but rather should be construed broadly within its
spirit and scope as defined in the appended claims, and therefore all changes and modi-
fications that fall within the meets and bounds of the claims, or equivalences of such

meets and bounds are therefore intended to be embraced by the appended claims.
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Sequence Listing

[117] elevator, failure, operation information, image information, camera
[118]
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Claims

A monitoring system for elevator operation, comprising:

an elevator operation server which collects elevators' operation/control in-
formation from each control panel corresponding to each elevator and manages
control signals with respect to the elevators;

an image information server which concurrently displays elevator operation/
control information with respect to each elevator transferred from the elevator
operation server and inside images of each elevator and manages the image
recording operation and image data with respect to the elevators; and

a database which stores recorded inside images of the elevator corresponding to
each item and image data belonging to each elevator operation/control in-
formation in relation with a specific item of the elevator operation/control in-
formation.

The system of claim 1, wherein said elevator operation server transmits in-
formation which designates the display state of each item of operation in-
formation or control signals together when transmits the elevator operation/
control information to the image information server, and the elevator operation/
control information is displayed correspondingly to the display states in-
formation, on a displaying means of the image information server.

The system of claim 2, wherein a searching means is provided at least at either
side of said elevator operation server or said image information server, which
providing image data stored in relation with control signals of a proper item and
recorded inside images of the elevator concerned to the image data, when one
item or a combination of at least two items belonging to each elevator operation/
control information is selected.

The system of one claim among claims 1 through 3, wherein said elevator
operation monitoring system comprises:

an image information requesting means which is provided at the elevator
operation server and requests image information of the corresponding elevator to
the image information server when a certain abnormal signal is detected in an
operating elevator or a manager inputs a control signal;

an image information transmission means which extracts and transmits images of
the corresponding elevators monitored by the image information server to the
elevator operation server, when the image information requesting means
operates;

and a display means which is provided at the elevator operation server and

displays the images transmitted from the image information transmission means
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and the operation information of the elevator.

The system of claim 4, wherein said elevator operation server transmits elevator
operation information, image data and images transmitted from the image in-
formation transmission means to the elevator operation monitoring system of a
remote area, so that the elevator operation monitoring system of the remote area
selectively controls the corresponding elevator.

The system of claim 4, wherein said elevator operation monitoring system of the
remote area further comprises a remote searching means which provides image
information and the other operation information stored in the database relatedly
with certain corresponding item when at one item or a combination of at least
two items among items belonging to each elevator operation information of the
elevator in the elevator operation monitoring systems of the remote area is se-
lectively inputted.

The system of one claim among claims 1 through 3, wherein said image in-
formation server further includes a means which closing up an image of the
elevator wherein detected abnormal signals, from the plural elevators' images
continuing to be displayed on the display means and to be monitored, and which
generating an alarm.

A monitoring system for elevator operation, comprising:

an integrated management server which collects elevator operation/control in-
formation from each control panel corresponding to a plurality of elevators, re-
spectively, manages control signals with respect to plurality of elevators, con-
currently displays elevator operation/control information concerned to the
elevators and inside images of each elevator to be corresponded to each other,
and manages image recording operations and image data with respect to each
elevator; and

a database in which the integrated managing server stores, each item consisting
of each elevator operation/control information and recorded elevators' inside
images to which each image data corresponding, to be related to a specific item

of the elevator operation/control information.
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AMENDED CLAIMS
[received by the International Bureau on 15 September 2006 (15.09.2006)]

1.

A monitoring system for elevator operation, comprising:

an elevator operation server which collects elevators' operation/control
information from each control panel corresponding to each elevator and manages
control signals with respect to the elevators;

an image information server which concurrently displays elevator
operation/control information with respect to each elevator transferred from the
elevator operation server and inside images of each elevator and manages the
image recording operation and image data with respect to the elevators;

a database which stores recorded inside images of the elevator corresponding to
each item and image data belonging to each elevator operation/control
information in relation with a specific item of the elevator operation/control
information; and

a searching means which is provided at least at either side of said elevator
operation server or said image information server, which providing image data
stored in relation with control signals of a proper item and recorded inside
images of the elevator concerned to the image data, when one item or a
combination of at least two items belonging to each elevator operation/control

information is selected.

2.

The monitoring system for elevator operation of claim 1, wherein said elevator
operation server transmits information which designates the display state of
each item of operation information or control signals together when transmits
the elevator operation/control information to the image information server, and
the elevator operation/control information is displayed correspondingly to the
display states information, on a displaying means of the image information

server.

3.
The monitoring system for elevator operation according to either of claims 1 or

AMENDED SHEET (ARTICLE 19)
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2, wherein said elevator operation monitoring system comprises:

an image information requesting means which is provided at the elevator
operation server and requests image information of the corresponding elevator to
the image information server when a certain abnormal signal is detected in an
operating elevator or a manager inputs a control signal;

an image information transmission means which extracts and transmits images of
the corresponding elevators monitored by the image information server to the
elevator operation server, when the image information requesting means operates;
and a display means which is provided at the elevator operation server and
displays the images transmitted from the image information transmission means
and the operation information of the elevator.

4,

The monitoring system for elevator operation of claim 3, wherein said elevator
operation server transmits elevator operation information, image data and images
transmitted from the image information transmission means to the elevator
operation monitoring system of a remote area, so that the elevator operation
monitoring system of the remote area selectively controls the corresponding
elevator.

5.

The monitoring system for elevator operation of claim 3, wherein said elevator
operation monitoring system of the remote area further comprises a remote
searching means which provides image information and the other operation
information stored in the database relatedly with certain corresponding item
when at one item or a combination of at least two items among items belonging to
each elevator operation information of the elevator in the elevator operation
monitoring systems of the remote area is selectively inputted.

6.

The monitoring system for elevator operation according to either of claims 1 or
2, wherein said image information server further includes a means which closing
up an image of the elevator wherein detected abnormal signals, from the plural
elevators' images continuing to be displayed on the display means and to be
monitored, and which generating an alarm.

AMENDED SHEET (ARTICLE 19)
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7.

A monitoring system for elevator operation, comprising:

an integrated management server which collects elevator operation/control
information from each control panel corresponding to a plurality of elevators,
respectively, manages control signals with respect to plurality of elevators,
concurrently displays elevator operation/control information concerned to the
elevators and inside images of each elevator to be corresponded to each other,
and manages image recording operations and image data with respect to each
elevator;

a database in which the integrated managing server stores, each item consisting
of each elevator operation/control information and recorded elevators' inside
images to which each image data corresponding, to be related to a specific item
of the elevator operation/control information; and

a searching means which is provided at the integrated management server, which
providing image data stored in relation with control signals of a proper item
and recorded inside images of the elevator concerned to the image data, when one
item or a combination of at least two items belonging to each elevator

operation/control information is selected.

AMENDED SHEET (ARTICLE 19)
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