EP 2316 772 A1

Européisches
Patentamt

European
Patent Office

9

Office européen

des brevets (1 1 )
(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC
(43) Date of publication: (51) IntCl.:
04.05.2011 Bulletin 2011/18 B66B 3/00 (2006-9%)

(21) Application number: 08792775.2
PCT/JP2008/065265

(22) Date of filing: 27.08.2008

EP 2316 772 A1

(86) International application number:

(87) International publication number:

WO 2010/023734 (04.03.2010 Gazette 2010/09)

(84) Designated Contracting States:
AT BEBG CHCY CZDE DK EE ES FI FR GB GR
HRHUIEISITLILT LU LV MC MT NL NO PL PT
RO SE SI SKTR
Designated Extension States:
AL BA MK RS

(72) Inventor: KURODA, Shinich
Tokyo 100-8310 (JP)

Arabellastralle 4

81925 Miinchen (DE)

(71) Applicant: Mitsubishi Electric Corporation
Tokyo 100-8310 (JP)

(74) Representative: HOFFMANN EITLE
Patent- und Rechtsanwilte

(54) ELEVATOR MONITORING DEVICE

(57)  Anelevator monitoring apparatus 1000 includes
an encoding device 100. An encoder 103 of the encoding
device 100 inputs, from aframe buffer 102, a digitalimage

Fig. 1

1000
K/

signal 4 which is an image sensed by a camera 140 and

ELEVATOR MONITORING APPARATUS

which is an in-car image, digitized by an A/D converter 100

101, of an elevator. Simultaneously, the encoder 103 in- P —— -
puts, from an elevator control device 130, elevator infor- 130 ,

mation 3 which is a digital signal indicating an operating ELEVATOR 3 (302) (ENSES&%E ENIT)
state of the elevator. The encoder 103 encodes the digital CONTROL /

image signal 4 into a bit string in accordance with an DEVICE 103171 ENEODING
image encoding rule such as MPEG4, and encodes the - 101 2o —
elevator information 3 into a bit string in accordance with 40 Z T

a predetermined elevator information encoding rule. The CAMERA / AD [ FRAME BUFFER
encoder 103 generates encoded bit string data which [|| CONVERIER

includes the bit string of the digital image signal 4 and

the bit string of the elevator information 3 and in which o M

(801)

DECODING

the bit string of the digital image signal and the bit string DECODY

of the elevator information are related to each other, and
outputs the generated encoded bit string data to a de-
coding device 110.

112

(S05)

(S06)

111

DECODER
78 1111 { (DECODING UNTT)
MONITOR / ~
(DISPLAY UNIT) DECODING
TABLE

Printed by Jouve, 75001 PARIS (FR)




1 EP 2316 772 A1 2

Description
Technical Field

[0001] The present invention relates to an elevator
monitoring apparatus which displays an image from a
camera that senses the image of the inside of an elevator
car and elevator information indicating an elevator oper-
ating state by relating them to each other.

Background Art
[0002]

(1) According to Patent Document 1 (JP
2002-234676), a display controller synthesizes an
image from a camera installed in a car and a visual
image of elevator information obtained from an ele-
vator control panel. Since a monitor displays the syn-
thetic image of the image from the camera and the
elevator information, a portion of the in-car image is
concealed by the elevator information. Also, the larg-
erthe amount of elevator information to be displayed,
the larger the area of the in-car image that is con-
cealed by the elevator information. Then, the in-car
image becomes complicated to see.

(2) According to Patent Document 2 (JP
2000-351546), a means for storing the condition of
the elevator (elevator condition recording means
103) and a means for recording image data (image
recording means 105) are provided separately. To
relate the image data and the operating condition of
the elevator at the time point the image data is
sensed, a clock device is required. When displaying,
the operating condition of the elevator and the image
data must be displayed by referring to the time and
date information output from the clock device as a
key.

Patent Document 1: JP 2002-234676
Patent Document 2: JP 2000-351546
Disclosure of the Invention
Problems to be Solved by the Invention

[0003] Itis anobject of the presentinvention to provide
an elevator monitoring apparatus with a simple arrange-
ment, which displays an in-car image and elevator infor-
mation on a display device without overlaying the eleva-
tor information on the in-car image. It is another object
of the present invention to provide an elevator monitoring
apparatus which does not require a means for relating
the image data and elevator information.
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Means to Solve the Problems

[0004] According to the presentinvention, there is pro-
vided an elevator monitoring apparatus comprising

an encoding unitwhichinputs a digitalimage signal show-
ing a real-time image of an inside of a car of an elevator
and elevator information which is a digital signal repre-
senting a real-time operating state of the elevator, en-
codes the digital image signal into a bit string in accord-
ance with a predetermined image encoding rule and en-
codes the elevator information into a bit string in accord-
ance with a predetermined elevator information encoding
rule, and generates encoded bit string data which in-
cludes the bit string of the digital image signal and the
bit string of the elevator information and in which the bit
string of the digital image signal and the bit string of the
elevator information are related to each other.

[0005] The encoding unit generates, as the encoded
bit string data in which the bit string of the digital image
signal and the bit string of the elevator information are
related to each other, the encoded bit string data which
includes an area including the bit string of the digital im-
age signal and an area of the bit string of the elevator
information and in which the area including the bit string
of the digital image signal and the area including the bit
string of the elevator information are consecutive.
[0006] The elevator monitoring apparatus further com-
prises

a storage unit which stores the encoded bit string data
generated by the encoding unit,

a decoding unit which reads the encoded bit string data
stored in the storage unit, decodes the bit string of the
image digital signal included in the encoded bit string
data in accordance with an image decoding rule which
matches the image encoding rule, and decodes the bit
string of the elevator information included in the encoded
bit string data in accordance with an elevator information
decoding rule which matches the elevator information
encoding rule, and

a display unit which displays an image indicated by the
bit string of the image digital signal decoded by the de-
coding unit and the operating state indicated by the bit
string of the elevator information decoded by the decod-
ing unit, so as not to overlie on each other.

[0007] The encoding unit complies with the image en-
coding rule of either one of JPEG (Joint Photographic
Experts Group) and MPEG4 (Moving Picture Experts
Group4), as the predetermined image encoding rule.
[0008] The encoding unit has an encoding table de-
scribing the predetermined elevator information encod-
ing rule, and encodes the elevator information by using
the encoding table.

[0009] The elevator information includes at least one
of information indicating a position of the car, information
indicating a moving direction of the car, information indi-
cating a failure of the elevator, and information indicating
open/close of a door of the car.
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Effect of the Invention

[0010] The present invention can provide an elevator
monitoring apparatus which displays anin-carimage and
elevator information without overlaying the elevator in-
formation on the in-car image and which does not require
a dedicated means for relating the image data and ele-
vator information.

Best Modes for Currying out the Invention
Embodiment 1

[0011] Fig. 1 shows the configuration of an elevator
monitoring apparatus 1000 according to the first embod-
iment. The elevator monitoring apparatus 1000 is provid-
ed with an encoding device 100, a decoding device 110,
and a monitor 120 (display unit). The encoding device
100 inputs elevator information 3 output from an elevator
control device 130 and an analog image signal 2 output
from a camera 140 set in an elevator car, and generates
an "image-encoded bit string 5 including the elevator in-
formation 3" to be described later. The decoding device
110 decodes "the image-encoded bit string 5 including
the elevator information 3" which is generated by the en-
coding device 100. The monitor 120 displays the decod-
ed image decoded by the decoding device 110, and the
content of the elevator information (the operating state
of the elevator). The camera 140 to be set in the car may
be a digital camera that outputs a digital image signal. In
this case, an A/D converter 101 can be omitted.

(Installation Place)

[0012] The elevator control device 130 and encoding
device 100 are installed in an elevator machine room or
an elevator hoistway. The decoding device 110 and mon-
itor 120 are installed in the building caretaker’'s room.
These locations are merely examples, and the installa-
tion locations are not specifically limited to them.

(Configuration of Apparatus)

[0013] As shownin Fig. 1,

(1) the encoding device 100 is provided with the A/D
converter 101, a frame buffer 102, and an encoder
103. The encoder 103 is provided with an encoding
table 1031. The A/D converter 101 converts the an-
alog image signal 2 output from the camera 140 into
a digital image signal 4. The frame buffer 102 is a
frame buffer that can buffer at least one-frame im-
age. The encoder 103 encodes the digital image sig-
nal 4 in the frame buffer 102 and the elevator infor-
mation 3 to generate the "image-encodedbit string
5 including the elevator information 3", and outputs
the same.

(2) The decoding device 110 is provided with a de-

10

15

20

25

30

35

40

45

50

55

coder 111 and a storage unit 112. The decoder 111
is provided with a decoding table 1111. The storage
unit 112 accumulates "the image-encoded bit string
5including the elevatorinformation 3" which is output
from the encoding device 100. By using the decoding
table 1111, the decoder 111 decodes the "image-
encoded bit string 5 including the elevator informa-
tion 3" accumulated in the storage unit 112.

[0014] InFig.1,the encoding device 100 and decoding
device 110 are separate devices. However, the encoding
device 100 and decoding device 110 may be realized as
one device.

(Hardware Configuration)

[0015] Fig. 2 shows an example of the hardware con-
figuration of the encoding device 100 and decoding de-
vice 110 of the first embodiment. The encoding device
100 and decoding device 110 are each a computer hav-
ing hardware resources as shown in Fig. 2. The following
description on Fig. 2 is premised on the encoding device
100. The encoding device 100 need notinclude a display
unit 813 or operation keys 814 when it is to be installed
in the elevator machine room or elevator hoistway to-
gether with the elevator control device 130. In the follow-
ing explanation, a case will be described in which the
encoding device 100 is provided with a display unit 813
and operation keys 814.

[0016] Referring to Fig. 2, the encoding device 100 in-
cludes a CPU 810 (Central Processing Unit) which exe-
cutes a program. The CPU 810 is connected to a ROM
(Read Only Memory) 811, a RAM (Random Access
Memory) 812, a display unit 813, the operation keys 814,
a communication board 816, and a magnetic disk device
820 via a bus 825, and controls these hardware devices.
In place of the magnetic disk device 820, a memory de-
vice such as a flash memory may be employed.

[0017] The RAM 812 is an example of a volatile mem-
ory. The memory media such as the ROM 811 and mag-
netic disk device 820 are examples of anon-volatile mem-
ory. These memories are examples of a storage device
or storage unit, or a buffer. The communication board
816, operation keys 814, and the like are examples of an
input unit or input device. The communication board 816,
display unit 813, and the like are examples of an output
unit or output device.

[0018] The magnetic disk device 820 stores an oper-
ating system 821 (OS), a program group 823, and a file
group 824. The programs of the program group 823 are
executed by the CPU 810 and operating system 821.
[0019] The program group 823 stores the programs
that execute functions described as an encoder (encod-
ing unit) and a decoder (decoding unit) in the following
description of the embodiment. The programs are read
and executed by the CPU 810. Namely, the programs
serve as the encoder (or decoder) to be described below
to cause the computer to function.
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[0020] The file group 824 stores information described
as a table in the following description of the embodiment
and information described as a determination result, a
calculation result, an extraction result, a generation re-
sult, and a processing result in the following description
of the embodiment; and data, signal values, variable val-
ues, parameters, and the like, as the respective items of
files and data bases. The files and data bases are stored
in a recording medium such as a disk or memory. The
information, data, signal values, variable values, and pa-
rameters stored in the recording medium such as a disk
or memory are read in a main memory or cache memory
by the CPU 810 via a read/write circuit, and are used for
CPU operations such as extraction, retrieval, look-up,
comparison, computation, calculation, processing, out-
put, and display. During the CPU operations such as ex-
traction, retrieval, look-up, comparison, computation, cal-
culation, processing, output, and display, the information,
data, signal values, variable values, and parameters are
temporarily stored in the main memory, cache memory,
and buffer memory.

(Explanation on operation)

[0021]
to Fig. 1.

The operation will be explained with reference

(operation of Encoding Device 100)

[0022] The camera 140 set in the elevator car outputs
the analog image signal 2 of the inside of the elevator
car image-sensed to the A/D converter 101 of the encod-
ing device 100 (S01). The elevator control device 130
outputs "elevator information 3" to the encoder 103 of
the encoding device 100 (S02). The "elevator information
3" is a digital signal representing the real-time operating
state of the elevator, and is a signal that includes, e.g.,

(1) information indicating the car position,

(2) information indicating the moving direction of the
car,

(3) information indicating a failure of the elevator, and
(4) information indicating opening/closing of the car
door. The content to be included in the "elevator in-
formation 3" can be set freely. In the following de-
scription, the "elevator information 3" is assumed to
include four pieces of information, namely, "(1) in-
formation indicating the car position" to "(4) informa-
tion indicating opening/closing of the car donor".

(Process by Encoding Device 100)

[0023] The real-time analog image signal 2 (real-time
image) of the inside of the car in the real-time state is
input to the A/D converter 101 (S01) and converted into
the digital image signal 4. The digital image signal 4 ob-
tained by conversion is input to the frame buffer 102 and
temporarily stored in it (S03). The encoder 103 encodes
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the digital image signal 4 stored in the frame buffer 102
and encodes the elevator information 3, generates an
"image-encoded bit string 5 including the elevator infor-
mation 3" (an example of encodedbit string data), and
outputs the generated image-encoded bit string 5 to the
decoding device 110 (S04).

(When Encoder 103 Complies with JPEG)

[0024] The encoder 103 (encoding unit) is, e.g., an en-
coder complying with JPEG (Joint Photographic Experts
Group). When complying with JPEG, the encoder 103
performs encoding in accordance with JPEG. First, an
"image-encoded bit string 5" (before the bit string of the
elevator information 3 is inserted in it) is generated from
a digital image signal 4 stored in the frame buffer 102.
[0025] Fig. 3 shows the image-encoded bit string 5
generated by the encoder 103 to comply with JPEG. As
shownin Fig. 3, theimage-encoded bit string 5 generated
to comply with JPEG starts with a start marker 601, con-
tinues through a segment 602 and image data 603, and
ends with an end marker 604. The image data 603 is a
bit string obtained by digitally compressing the digital im-
age signal 4 representing the in-car image sensed by the
camera 140. For example, one-frame in-car image is in-
serted (recorded) in the area of the image data 603.
[0026] Thesegment602includesacommentsegment
area 6020. The comment segment area 6020 is reserved
for the user to use exclusively. The comment segment
area 6020 comprises a COM marker 6021, a segment
length 6022 ((the number of bites of the codes added to
the comment segment) + 2) of the comment segment
area, and a comment segment 6023.

(Encoding Table 1031)

[0027] As shownin Fig. 4, the encoder 103 comprises
the encoding table 1031 (an example of predetermined
elevator information encoding) to encode the elevator
information 3. Using the encoding table 1031, the encod-
er 103 encodes the elevator information 3. More specif-
ically, using the encoding table 1031, the encoder 103
encodes

(1) car position information,

(2) the moving direction,

(3) elevator failure information, and

(4) door open/close information.

The encoder 103 inserts these encoded bit strings in this
order into the comment segment 6023 of the image-en-
coded bit string 5 generated, to generate the "image-
encoded bit string 5 including the elevator information 3".
In this case, the elevator information 3 inserted as the bit
string corresponds to the image bit string inserted in the
areaoftheimage data 603. More specifically, the elevator
information 3 inserted in the comment segment 6023 is
elevator information 3 at a time point the image of the
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image data 603 is sensed (the same time point as that
the image is sensed, or a time point immediately before/
after that) . As shownin Fig. 3, the segment 602 (the area
including the bit string of the elevator information) and
the image data 603 (the area including the bit string of
the digital image signal) are consecutive. Thus, the in-
car image and the elevator information obtained at the
time point the image is sensed can be related to each
other by forming the in-car image and elevator informa-
tion into the form of bit strings.

"Relating" of the in-car image and the elevator informa-
tion obtained at the time point the image is sensed can
be defined by the syntax of JPEG or JPEG4. According
to the first embodiment, as an example of relating, the
segment 602 (the area including the bit string of the el-
evator information) and image data 603 (the area includ-
ing the bit string of the digital signal) which are consec-
utive are related to each other, as described above. Con-
secutive relating is merely an example, and another type
of relating is possible based on the syntax of JPEG or
MPEG4.

(Insertion Example into Comment Segment in JPEG)

[0028] A practical example will be indicated below. As-
sume that the following encoded bit strings are input as
the elevator information 3, namely,

(1) car position information: building lowermostlevel,
(2) car moving direction: UP,

(3) elevator failure information: failure cause 1 and
failure cause 3, and

(4) car door open/close information: door open

[0029] In this case, if encoded bit strings are obtained
using the encoding table 1031 shown in Fig. 4, the fol-
lowing results are obtained, namely,

(1) car position information: "0000 0000" (00 when
represented as a hexadecimal number),

(2) moving direction: "0000 0000" (00 when repre-
sented as a hexadecimal number),

(3) elevator failure information: "00000101" (05
when represented as a hexadecimal number), and
(4) car door open/close information: "1111 1111" (FF
when represented as a hexadecimal number).

Therefore, (1) to (4) can be represented as "0000 05FF"
in hexadecimal notation.

[0030] The encoded bit string of the COM marker 6021
is "FFEE" (specified by JPEG). Hence, the elevator in-
formation 3 added to the comment segment area 6020
in this case is the comment segment area 6020 of Fig. 6.
[0031] The encoder 103 transmits the "image-encod-
ed bit string 5 including the elevator information 3" to the
decoding device 110 in the building caretaker’s room via
a LAN (Local Area Network) or the like.
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(Process by Decoding Device 110)

[0032] The decoding device 110 receives the "image-
encoded bit string 5 including the elevator information 3"
from the encoding device 100 and stores it in the storage
unit 112 (S05). The decoder 111 reads the "image-en-
coded bit string 5 including the elevator information 3"
stored in the storage unit 112 and decodes it (S06). In
this case, as the decoding result, the decoder 111 outputs
a decoded image 7 and elevator information 8 (informa-
tion of the elevator information 3 after decoding) to the
monitor 120. When the encoder 12 complies with JPEG,
the decoder 111 decodes the bit string of the image in
accordance with the standard (an example of an "image
decoding rule that matches a predetermined image en-
coding rule") complying with JPEG.

(Decoding of Elevator Information 3)

[0033] Inthis case, the decoder 111 generates the de-
coded image 7 by executing decoding as specified by,
e.g., JPEG. The decoder 111 has the decoding table
1111 (an example of an "elevator information decoding
rule that matches a predetermined elevator information
encoding rule") identical to the encoding table 1031
shown in Fig. 4. By looking up the decoding table 1111,
the decoder 111 decodes the encoded bit string of the
elevator information 3 included in the comment segment
6023 in the "image-encoded bit string 5 including the el-
evator information 3", and outputs the elevator informa-
tion 8 (the elevator information decoded) to the monitor
120. More specifically, when decoding the encoded bit
string of the elevator information 3, the decoder 111 per-
forms decoding using the decoding table 1111 in the or-
der of

(1
(2
(3
(4

car position information,
moving direction,

elevator failure information, and
door open/close information.

—_— = ~— ~—

(Monitor Operation)

[0034] The decodedimage 7 and the elevator informa-
tion 8 are output from the decoding device 110 to the
monitor 120. Fig. 5 shows an example of a screen dis-
played on the monitor 120. As shown in Fig. 5, the de-
coded image 7 and the elevator information 8 are dis-
played on the screen of the monitor 120 separately with-
out being overlaid. In Fig. 5, a display 201 indicates the
floor level, and a figure 202 shows three pieces of infor-
mation, namely,

(1) car position information: 1st floor,
(2) moving direction: UP, and

(3) door closed.

Also, as failure information, the display 203 shows that
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"failure cause 1" and " failure cause 3" occur. An image
204 shows the present in-car scene of the inside of the
car. In this display, the in-car scene is not concealed by
the display of the elevator information (elevator operating
state) and can be seen easily. Also, by only decoding the
"image-encoded bit string 5 including the elevator infor-
mation 3", the decoder 111 can obtain the decoded image
7 and the elevator information 8 linked to the decoded
image 7 easily without requiring a dedicated means that
relates the image data and elevator information to each
other. In this manner, the decoded image 7 and the ele-
vator information 8 linked to it can be displayed easily
with a simple structure.

(When Encoder 103 Complies with MPEG4)

[0035] Alternatively, the encoder 103 can be one com-
plying with MPEG4 (Moving Picture Experts Group4).
Fig. 7 shows an "image-encoded bit string 5" generated
when the encoder 103 executes an encoding process as
specified by MPEG4 (an example of a predetermined
image coding rule). The "image-encoded bit string 5" of
Fig. 7 shows (n-1)th image data 401 and (n) th image
data 402. The (n-1) th image data 401 is sensed before
the (n) th image data 402. For example, the (n) th image
data 402 is formed of header information 801 (an exam-
ple of an area including the bit string of elevator informa-
tion) and image data 802 (an example of an area includ-
ing the bit string of a digital image signal). The header
information 801 and image data 802 are consecutive ar-
eas. For example, one-frame in-carimage is inserted (re-
corded) in the area of the image data 802. Alternatively,
a plurality of frames may be recorded in the area of the
image data 802. The number of frames inserted in the
area of the image data 802 depends on implementation.
In the same manner as in the case of JPEG, the encoder
103 has an encoding table 1031 (an example of the el-
evator information encoding rule) shown in Fig. 4. By
using the encoding table 1031, the encoder 103 encodes
input elevator information 3. The encoder 103 inserts the
respective encoded bit strings in the area of user data
8022 of a user data area 8020 present in the image-
encoded bit string 5 (Fig. 7) already-generated, in the
order of

(1) car position information,

(2) moving direction,

(3) elevator failure information, and
(4) door open/close information

to generate the "image-encoded bit string 5 including the
elevator information 3". In this case, the encoded bit
string of the elevator information 3 inserted in the area
of the user data 8022 corresponds to the image bit string
inserted in the area of the image data 802. More specif-
ically, the elevator information 3 inserted in the user data
8022 is elevator information 3 at a time point the image
of the image data 802 is sensed (the same time point as
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that the image is sensed, or a time point immediately
before/after that). Similarly, elevator information 3 insert-
ed in header information 701 is elevator information 3 at
a time point the image of image data 702 is sensed (the
same time point as that the image is sensed, or a time
point immediately before/after that).

[0036] Fig. 8 shows a practical example of the "image-
encoded bit string 5 including the elevator information 3"
in the user data area 8020. The user data area 8020 is
an area included in the header information 801 and can
be used by the user exclusively. The user data area 8020
is an area in which the user data 8022 is added consec-
utively to a user data start code 8021. Assume that the
elevator information 3 includes

(1) car position information: building lowermostlevel,
(2) car moving direction: UP,

(3) elevator failure information: failure cause 1 and
failure cause 3, and

(4) car door open/close information: door close is
input.

In this case, since the encoded bit string of the user data
start code is "000001B2" (specified by MPEG4), the user
data area 8020 in this case is a signal as shown in Fig. 8.

(Relating of Image Information and Elevator Information)

[0037] Fig. 9 is a view explaining how the "image-en-
coded bit string 5 including the elevator information 3" is
generated by the encoder 103. The camera 140 serially
outputs to the A/D converter 101 analog image signals
2 which are the present video signals (real-time images)
obtained by sensing the image of the inside of the car.
The A/D converter 101 converts the serially output analog
image signals 2 into digital image signals 4 sequentially
and outputs them to the encoder 103. The elevator con-
trol device 130 successively outputs the present elevator
information 3 which are digital signals to the encoder 103.
The elevator information 3 is information indicating the
present operating condition of the elevator (information
indicating the real-time operating condition). Fig. 9 shows
that pieces of information in the direction of arrows are
input to the encoder 103 first. As shown in Fig 9, the
analog image signals 2 are converted into digital image
signals 4 and input to the encoder 103. The encoder 103
converts the successively input digital image signals 4
into an image-encoded bit string 5, and inserts informa-
tion obtained by converting the elevator information 3
into a bit string, in a predetermined area of the image-
encoded bit string 5. In Fig. 9, (n-1) 401 and (n) 402 in-
dicate a portion of the digital image signal 4 and a portion
of the elevator information 3 which are to be encoded as
the image data 401 and image data 402, respectively, of
Fig. 7. More specifically, in (n-1) 401, the digital image
signals 4 and the elevator information 3 obtained at al-
most the same time form bit strings. What has been said
for (n-1) 401 applies to (n) 402, which is a next in-car
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image. More specifically, the present real-time informa-
tion is successively input to the encoding device 100 as
the elevator information 3 and analog image signal 2.
The analog image signal 2 is converted into the digital
image signal 4 instantaneously. Accordingly, by encod-
ing the digital image signal 4 and elevator information 3
into bit strings at a timing shown in Fig. 9, the encoder
103 can relate the time point (time) at which the in-car
image is sensed and the elevator information at this time
point (i.e., the operating state of the elevator) to each
other without requiring a special device.

(Decoder in MPEG4)

[0038] In this case, the decoder 111 of the decoding
device 110 complies with MPEG4. Namely, the decoder
111 decodes the image-encoded bit string in accordance
with the provision (an example of an "image decoding
rule that matches a predetermined image encoding rule")
complying with MPEG4. In the same manner as in the
case of JPEG, using the decoding table 1111 (an exam-
ple of an"elevatorinformation decoding rule that matches
a predetermined elevatorinformation encoding rule"), the
decoder 111 decodes the encoded bit string of the ele-
vator information 3. In this manner, the decoder 111 de-
codes an image as specified by MPEG4, and outputs the
decoded image 7. In addition, using the encoding table
1031, the decoder 111 decodes the encoded bit string
of the elevator information 3 included in the user data
8022 in the "image-encoded bit string 5 including the el-
evator information 3", and outputs the elevator informa-
tion 8 to the monitor 120. The monitor 120 operates in
the same manner as in the case of JPEG.

(Reproduction of Previous Image)

[0039] Referring to Fig. 10 a case will be described in
which a previous image is reproduced by the decoding
device 110. Fig. 10 is premised on the use of MPEG4.
When compared to Fig. 1, in Fig. 10, the encoding device
100 includes a clock unit 104, and the decoding device
110 includes a data extraction unit 113.

(Encoding Device 100)

[0040] The clock unit 104 has a clock function of meas-
uring the present time and date. The clock unit 104 out-
puts to the encoder 103 time and date information which
is a digital signal representing the present time and date.
For example, the clock unit 104 outputs "2007. 11. 17,
14:32:56" (representing year of 2007, month of Novem-
ber, date of 17, 14 o’clock, 32 minutes, 56 seconds) as
the time and date information. Upon input of the time and
date information from the clock unit 104, the encoder 103
inserts the time and date information when it generates
the "image-encoded bit string 5 including the elevator
information 3" described above. For example, in the case
of MPEG4, the encoder 103 inserts the time and date
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information into the header information such as the head-
er information 701 or header information 801 shown in
Fig. 7. Then, the image data inserted in the image data
702 matches the time and date information inserted in
the header information 701, and the image data recorded
on the image data 802 matches the time and date infor-
mation recorded on the header information 801. The en-
coder 103 outputs to the decoding device 110 the "image-
encoded bit string 5 including the elevator information 3"
in which the time and date information is inserted (to be
also referred to as a time and date information-added bit
string).

(Decoding Device 110)

[0041] Inthedecodingdevice 110, the storage unit112
accumulates the time and date information-added bit
string which is output from the encoder 103. In this case,
when time and date are input to the data extraction unit
113, the data extraction unit 113 extracts the time and
date information-added bit string which matches the input
time and date, from the storage unit 112, and outputs the
extracted bit string to the decoder 111. When the time
and date information-added bit string is input to the de-
coder 111, the decoder 111 decodes the "image-encod-
ed bit string 5 including the elevator information 3" in
which the time and date information is inserted, in the
same manner as in the case of Fig. 1, and displays it on
the monitor 120.

[0042] Fig. 11 shows a case in which a time informa-
tion-added decoded bit string is displayed on the monitor
120. As shown in Fig. 11, time and date 205 when the
image 204 is sensed are displayed on the screen of the
monitor 120, like "2007. 11. 17, 14:32". Thus, an in-car
image obtained at a past time point and elevator infor-
mation of the time point when the in-car image was
sensed can be searched easily, and displayed on the
monitor 120.

[0043] As described above, in the elevator monitoring
apparatus 1000, the encoder 103 generates the "image-
encoded bit string 5 including the elevator information 3".
Thus, the elevator information and the in-car image can
be displayed on the monitor 120 without overlying on
each other.

[0044] In the elevator monitoring apparatus 1000, the
encoder 103 generates the "image-encoded bit string 5
including the elevator information 3" by relating the bit
string of the digital image signals and the bit string of the
elevator information to each other. Hence, anymeans to
relate the image data and elevator information is unnec-
essary.

[0045] In the elevator monitoring apparatus 1000, the
decoder 111 decodes the "image-encoded bit string 5
including the elevator information 3" and displays it on
the monitor 120. Hence, the elevator information and the
in-car image can be displayed without overlying on each
other.

[0046] In the elevator monitoring apparatus 1000, the
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encoder 103 and decoder 111 conform to eitherthe JPEG
rule or the MPEG4 rule. Hence, by employing an existing
rule, the apparatus can be realized with a simple struc-
ture.

[0047] In the elevator monitoring apparatus 1000, the
encoder 103 encodes the elevator information by using
the encoding table 1031. Hence, the elevator information
can be flexibly set by the encoding table 1031.

[0048] In the elevator monitoring apparatus 1000, the
elevator information 3 includes at least any one of infor-
mation indicating the car position, information indicating
the car moving direction, information indicating an ele-
vator failure, and information indicating open/close of the
car door. Hence, these pieces of information which are
important for monitoring the elevator can be displayed
on the monitor 120 without overlying on the in-car image.
[0049] An elevator monitoring apparatus which dis-
plays an image from a camera 140 while displaying the
operating condition of an elevator, the camera 140 being
set in an elevator car, has been described, wherein the
elevatormonitoring apparatus includes

the encoding device 100 which, after an image sensed
by the camera 140 is digitized, when encoding image
data digitized by using an image compression technique,
encodes information (elevator information) obtained from
the elevator control panel as well, thereby outputting an
encoded bit string including the elevator information and
image data,

a decoding device which decodes the image data and
elevator information simultaneously from the encoded bit
string, and

a display unit which displays a decoded image and ele-
vator information as a decoding result.

[0050] With the above arrangement,

(1) the encoded bit string of the elevator information
is inserted in an area which is specified by the image
compression technique and which does not influ-
ence the image quality of the decoded image, so that
the image data and elevator information at a time
point the image data is sensed are related to each
other. Therefore, the elevator information need not
be overlaid on the decoded image to be displayed
on the display unit. As aresult, the building caretaker
can check the state of the inside of the car entirely.
(2) Image data and elevator information at a time
point the image data is sensed can be obtained si-
multaneously by decoding one encoded bit string.
Therefore, a dedicated means to relate the image
data and elevator information to each other becomes
unnecessary. Hence, the image data and the eleva-
tor information at the time point the image data is
sensed can be displayed easily with a simple struc-
ture.

Grief Explanation of the Drawings

[0051]
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[Fig. 1] Fig. 1 shows a configuration of the elevator
monitoring apparatus 1000 according to the first em-
bodiment.

[Fig. 2] Fig. 2 shows an example of the hardware
configuration of the encoding device 100 or decoding
device 110 according to the first embodiment.

[Fig. 3] Fig. 3 shows the image-encoded bit string 5
generated to comply with JPEG according to the first
embodiment.

[Fig. 4] Fig. 4 shows the encoding table 1031 accord-
ing to the first embodiment.

[Fig. 5] Fig. 5 shows an example of the screen dis-
played by the monitor 120 according to the first em-
bodiment.

[Fig. 6] Fig. 6 shows practical example of the com-
ment segment area 6020 according to the first em-
bodiment.

[Fig. 7] Fig. 7 shows the image-encoded bit string 5
generated to comply with MPEG4 according to the
first embodiment.

[Fig. 8] Fig. 8 shows a practical example of the user
data area 8020 according to the first embodiment.
[Fig. 9] Fig. 9 explains encoding of the image signal
and elevator information according to the first em-
bodiment.

[Fig. 10] Fig. 10 shows another configuration of the
elevator monitoring apparatus 1000 according to the
first embodiment.

[Fig. 11] Fig. 11 shows an example of the screen of
the monitor 120 according to the first embodiment,
which displays the sensing time and date of the dis-
played image.

Explanation of Signs

[0052] 2 analogimage signals, 3 elevator information,
4 digital image signal, 5 image-encoded bit string, 7 de-
coded image, 8 elevator information, 100 encoding de-
vice, 101 A/D converter, 102 frame buffer, 103 encoder,
104 clock unit, 110 decoding device, 111 decoder, 112
storage unit, 113 data extraction unit, 120 monitor, 130
elevator control device, 140 camera, 1000 elevator mon-
itoring apparatus, 1031 encoding table, 1111 decoding
table, 301 COM marker, 302 segment length, 303 en-
coded elevator information, 401 (n-1) th image data, 402
(n)th image data, 501 user data start code, 502 encoded
elevator information

Claims

1. An elevator monitoring apparatus comprising
an encoding unit which inputs a digital image signal
showing a real-time image of an inside of a car of an
elevator and elevator information which is a digital
signal representing a real-time operating state of the
elevator, encodes the digital image signal into a bit
string in accordance with a predetermined image en-
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codingrule and encodes the elevatorinformationinto
a bit string in accordance with a predetermined ele-
vator information encoding rule, and generates en-
coded bit string data which includes the bit string of
the digital image signal and the bit string of the ele-
vator information and in which the bit string of the
digital image signal and the bit string of the elevator
information are related to each other.

The elevator monitoring apparatus according to
claim 1,

wherein the encoding unitgenerates, as the encoded
bit string data in which the bit string of the digital
image signal and the bit string of the elevator infor-
mation are related to each other, the encoded bit
string data which includes an area including the bit
string of the digital image signal and an area of the
bit string of the elevator information and in which the
areaincluding the bit string of the digital image signal
and the area including the bit string of the elevator
information are consecutive.

The elevator monitoring apparatus according to
claim 1 or 2, further comprising

a storage unit which stores the encoded bit string
data generated by the encoding unit,

a decoding unit which reads the encoded bit string
data stored in the storage unit, decodes the bit string
of the image digital signal included in the encodedbit
string data in accordance with an image decoding
rule which matches the image encoding rule, and
decodes the bit string of the elevator information in-
cluded in the encoded bit string data in accordance
with an elevator information decoding rule which
matches the elevator information encoding rule, and
a display unit which displays an image indicated by
the bit string of the image digital signal decoded by
the decoding unit and the operating state indicated
by the bit string of the elevator information decoded
by the decoding unit, so as not to overlie on each
other.

The elevator monitoring apparatus according to
claim 3,

wherein the encoding unit complies with the image
encoding rule of either one of JPEG (Joint Photo-
graphic Experts Group) and MPEG4 (Moving Picture
Experts Group4), as the predetermined image en-
coding rule.

The elevator monitoring apparatus according to
claim 4,

wherein the encoding unit has an encoding table de-
scribing the predetermined elevator information en-
coding rule, and encodes the elevator information
by using the encoding table.

The elevator monitoring apparatus according to
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claim 4 or 5,

wherein the elevator information includes at least
one of information indicating a position of the car,
information indicating a moving direction of the car,
information indicating a failure of the elevator, and
information indicating open/close of a door of the car.
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