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(54) SLIDE DOOR DEVICE AND ELEVATOR

(57) In a slide door device in which a first light emitter
and first imaging means are provided on a first side of a
doorway and a second light emitter and second imaging
means are provided on a second side. The first light emit-
ter includes a first light-emitting surface. The second light
emitter includes a second light-emitting surface opposing

the first light-emitting surface. A controller controls the
first and second light emitters and the first and second
imaging means to detect an obstacle in vicinity of the
doorway, and controls opening and closing of a door ac-
cording to presence and absence of an obstacle. Further,
the controller turns ON the first light emitter and the sec-
ond light emitter at timings shifted from each other.
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Description

Technical Field

[0001] The present invention relates to a sliding door
device for automatically moving a door in a horizontal
direction and to an elevator using the same.

Background Art

[0002] A conventional sliding door device includes a
pair of light emitters, each having an elongated and con-
tinuous light-emitting surface, and a pair of cameras,
each being for imaging the light-emitting surface of the
light emitter opposed thereto, in which sets of the light
emitters and the cameras are respectively provided to
right and left vertical frames of a doorway. In this manner,
the entire doorway is covered as a monitored area (for
example, see Patent Document 1).
[0003]

Patent Document 1: JP 2004-338846 A

Disclosure of the Invention

Problem to Be Solved by the Invention

[0004]  In the conventional sliding door device as de-
scribed above, both the light emitters simultaneously emit
light beams. Therefore, the light beam reflected by an
obstacle is incident on one of the cameras, making it
difficult to detect that the light beam emitted from the light
emitter opposed thereto is blocked by the obstacle. As a
result, there is a fear of lowering detection accuracy.
[0005] The present invention has been made to solve
the problem described above, and it is an object of the
present invention to provide a sliding door device capable
of more reliably detecting an obstacle while covering a
wide area to be monitored and an elevator using the
same.

Means for Solving the Problem

[0006] According to the present invention, there is pro-
vided a sliding door device including: a door being hori-
zontally moved to open and close a doorway; a first light
emitter which is provided on a first side of the doorway
and includes a first light-emitting surface; a second light
emitter which is provided on a second side of the doorway
and includes a second light-emitting surface opposing
the first light-emitting surface; first imaging means pro-
vided on the first side of the doorway; second imaging
means provided on the second side of the doorway; and
a controller for controlling the first light emitter, the second
light emitter, the first imaging means, and the second
imaging means to detect an obstacle in vicinity of the
doorway and for controlling opening and closure of the
door according to presence and absence of the obstacle,

in which the controller turns ON the first light emitter and
the second light emitter at timings shifted from each other.
Further, according to the present invention, there is pro-
vided a sliding door device including: a door being hori-
zontally moved to open and close a doorway; a first light
emitter which is provided on a first side of the doorway
and includes a first light-emitting surface; a second light
emitter which is provided on a second side of the doorway
and includes a second light-emitting surface opposing
the first light-emitting surface; first imaging means which
is provided on the first side of the doorway, for imaging
the second light-emitting surface; second imaging means
which is provided on the second side of the doorway, for
imaging the first light-emitting surface; and a controller
for controlling the first light emitter, the second light emit-
ter, the first imaging means, and the second imaging
means to detect an obstacle in vicinity of the doorway
and for controlling opening and closure of the door ac-
cording to presence and absence of the obstacle, in
which: the first light emitter and the second light emitter
emit light beams having wavelengths different from each
other; and each of the first imaging means and the second
imaging means images the light beam having a corre-
sponding one of the wavelengths.
Further, according to the present invention, there is pro-
vided an elevator including: a car raised and lowered in
a hoistway; an elevator door being horizontally moved to
open and close a doorway provided between the car and
a landing; a first light emitter which is provided on a first
side of the doorway and includes a first light-emitting sur-
face; a second light emitter which is provided on the sec-
ond side of the doorway and includes a second light-
emitting surface opposing the first light-emitting surface;
first imaging means provided on the first side of the door-
way; second imaging means provided on the second side
of the doorway; and a controller for controlling the first
light emitter, the second light emitter, the first imaging
means, and the second imaging means to detect an ob-
stacle in vicinity of the doorway and for controlling open-
ing and closure of the elevator door according to pres-
ence and absence of the obstacle, in which the controller
turns ON the first light emitter and the second light emitter
at timings shifted from each other.
Further, according to the present invention, there is pro-
vided an elevator including: a car raised and lowered in
a hoistway; an elevator door being horizontally moved to
open and close a doorway provided between the car and
a landing; a first light emitter which is provided on a first
side of the doorway and includes a first light-emitting sur-
face; a second light emitter which is provided on a second
side of the doorway and includes a second light-emitting
surface opposing the first light-emitting surface; first im-
aging means provided on the first side of the doorway;
second imaging means provided on the second side of
the doorway; and a controller for controlling the first light
emitter, the second light emitter, the first imaging means,
and the second imaging means to detect an obstacle in
vicinity of the doorway and for controlling opening and
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closure of the elevator door according to presence and
absence of the obstacle, in which: the first light emitter
and the second light emitter emit light beams having
wavelengths different from each other; and each of the
first imaging and the second imaging means images the
light beam having a corresponding one of the wave-
lengths.

Brief Description of the Drawings

[0007]

FIG. 1 is a front view illustrating a car door device
for an elevator according to a first embodiment of
the present invention, as viewed from the interior of
a car.
FIG. 2 is a schematic block diagram illustrating a
control circuit of the car door device illustrated in FIG.
1.
FIG. 3 is an explanatory view illustrating turn-ON tim-
ing of a first light emitter, that of a second light emitter,
imaging timing of a first camera, and that of a second
camera by a main control section illustrated in FIG. 2.
FIG. 4 is an explanatory view illustrating a differential
image obtained by an image processing determina-
tion section illustrated in FIG. 2 when no obstacle is
present in an area to be monitored.
FIG. 5 is an explanatory view illustrating a first ex-
ample of a differential image obtained by the image
processing determination section illustrated in FIG.
2 when an obstacle is present in the area to be mon-
itored.
FIG. 6 is an explanatory view illustrating a second
example of a differential image obtained by the im-
age processing determination section illustrated in
PIG. 2 when an obstacle is present in the area to be
monitored.
PIG. 7 is a flowchart showing an operation of the
main control section illustrated in FIG. 2 at the time
of opening of the doors.
FIG. 8 is a flowchart showing an operation of the
main control section illustrated in FIG. 2 at the time
of closing of the doors.
FIG. 9 is an explanatory view illustrating the turn-ON
timing of the first light emitter, that of the second light
emitter, the imaging timing of the first camera, and
that of the second camera according to a second
embodiment of the present invention.
FIG. 10 is a front view of a landing door device for
the elevator according to a third embodiment of the
present invention as viewed from a landing.
PIG. 11 is a rear view illustrating the car door device
for the elevator according to a fourth embodiment of
the present invention, as viewed from a landing side.
FIG. 12 is a plan view illustrating the car door device
and the landing door device for the elevator, which
are illustrated in FIG. 11.

Best Mode for Carrying Out the Invention

[0008] Hereinafter, preferred embodiments of the
present invention are described referring to the drawings.

First Embodiment

[0009] FIG. 1 is a front view illustrating a car door de-
vice (sliding door device) for an elevator according to a
first embodiment of the present invention, as viewed from
the interior of a car. In the drawing, a car 1, which is raised
and lowered in a hoistway, is provided with a car doorway
1a. The car doorway 1a is opened and closed by a first
car door 2a and a second car door 2b corresponding to
elevator doors which are horizontally moved. Around the
car doorway 1a, a car doorway frame 3 is provided.
[0010] The car doorway frame 3 includes: a first verti-
cal frame 3a and a second vertical frame 3b, which are
respectively provided on the left and the right of the car
doorway 1a; an upper horizontal frame 3c provided be-
tween an upper end portion of the first vertical frame 3a
and an upper end portion of the second vertical frame
3b; and a lower horizontal frame 3d provided to a floor
portion of the car doorway 1a.
[0011] A car operating panel 4 is provided on a front
surface of the second vertical frame 3b. On the car op-
erating panel 4, there are provided a display device 5, a
warning device 6, a plurality of floor buttons 7, a door-
open button 8, and a door-close button 9. On a front sur-
face of the upper horizontal frame 3c, an indicator lamp
10 is provided.
[0012] A first light emitter 11 is provided on a side sur-
face of the first vertical frame 3a, which opposes the sec-
ond vertical frame 3b. The first light emitter 11 has a first
light-emitting surface 11a which is vertically elongated
and continuous. A second light emitter 12 is provided on
a side surface of the second vertical frame 3b, which
opposes the first vertical frame 3a. The second light emit-
ter 12 has a second light-emitting surface 12a which is
vertically elongated and continuous. The first light-emit-
ting surface 11a and the second light-emitting surface
12a are provided over almost the entire height of the car
doorway 1a and oppose each other with the car doorway
1a interposed therebetween.
[0013] A first camera 13 serving as first imaging means
for imaging the second light-emitting surface 12a is pro-
vided in an upper end portion of the side surface of the
first vertical frame 3a, the side surface opposing the sec-
ond vertical frame 3b. The first camera 13 is provided so
as to be adjacent to an upper end portion of the first light-
emitting surface 11a. A second camera 14 serving as
second imaging means for imaging the first light-emitting
surface 11a is provided in a lower end portion of the side
surface of the second vertical frame 3b, the side surface
opposing the first vertical frame 3a. The second camera
14 is provided so as to be adjacent to a lower end portion
of the second light-emitting surface 12a.
[0014] FIG. 2 is a schematic block diagram illustrating
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a control circuit of the car door device illustrated in FIG.
1. In the drawing, an operation of opening and closing
the car doors 2a and 2b is controlled by an opening/clos-
ing control section 15. The opening/closing control sec-
tion 15 is provided on the car 1.
[0015] Signals from the first camera 13 and the second
camera 14 are transmitted to an image processing de-
termination section 16. The image processing determi-
nation section 16 determines, based on the signals from
the first camera 13 and the second camera 14, whether
or not the light beams emitted from the first light emitter
11 and the second light emitter 12 are blocked by an
obstacle at the time of opening/closure of the first car
door 2a and the second car door 2b.
[0016] The first light emitter 11, the second light emitter
12, the first camera 13, the second camera 14, the open-
ing/closing control section 15, and the image processing
determination section 16 are controlled by a main control
section 17. The main control section 17 controls the first
light emitter 11 and the second light emitter 12 to emit
the light beams so as to monitor whether or not the ob-
stacle is present in the vicinity of the car doorway 1a at
the time of opening/closure of the car doors 2a and 2b.
The main control section 17 also transmits a command
of opening or closing the car doors 2a and 2b to the open-
ing/closing control section 15 according to the presence
or absence of the obstacle.
[0017] Each of the opening/closing control section 15,
the image processing determination section 16, and the
main control section 17 consists of a microcomputer. At
least two of the opening/closing control section 15, the
image processing determination section 16, and the main
control section 17 may consist of the same computer. A
controller includes the opening/closing control section
15, the image processing determination section 16, and
the main control section 17.
[0018] Next, a specific method of detecting the obsta-
cle is described. FIG. 3 is an explanatory view illustrating
turn-ON timing of the first light emitter 11, that of the sec-
ond light emitter 12, imaging timing of the first camera
13, and that of the second camera 14 by the main control
section 17 illustrated in FIG. 2. The main control section
17 performs turn-ON and imaging in the order of Steps
1, 2, and 3. When the obstacle is to be monitored con-
tinuously. Steps 1 to 3 are repeatedly carried out in a
predetermined cycle (for example, 30 msec).
[0019]  First, in Step 1, the first light emitter 11 is turned
ON. The first light-emitting surface 11a is imaged by the
second camera 14. Then, acquired data, specifically, a
first ON-time image is transmitted to the image process-
ing determination section 16. At this time, the second
light emitter 12 is left in an OFF state.
[0020] Next, in Step 2, the second light emitter 12 is
turned ON. The second light-emitting surface 12a is im-
aged by the first camera 13. Then, acquired data, spe-
cifically, a second ON-time image is transmitted to the
image processing determination section 16. At this time,
the first light emitter 11 is left in an OFF state.

[0021] Thereafter, in Step 3, both the first light emitter
11 and the second light emitter 12 are turned OFF. Then,
the first light-emitting surface 11a and the second light-
emitting surface 12a are respectively imaged by the sec-
ond camera 14 and the first camera 13. Then, acquired
data, specifically, a first OFF-time image and a second
OFF-time image are transmitted to the image processing
determination section 16.
[0022] The image processing determination section 16
obtains a differential image between the first ON-time
image and the first OFF-time image and a differential
image between the second ON-time image and the sec-
ond OFF-time image. After the differential processing de-
scribed above, an image of the first light-emitting surface
11a and an image of the second light-emitting surface
12a remain as the differential images. Therefore, when
no obstacle is present in two triangular areas to be mon-
itored, that is, one having the camera 14 as a top and
the light-emitting surface 11a as a base and the other
having the camera 13 as a top and the light-emitting sur-
face 12a as a base, one linear continuous light-emitting
surface image as illustrated in FIG. 4 remains as each
of the differential images.
[0023] On the other hand, when there is an obstacle
in the areas to be monitored, a light-emitting surface as
illustrated in FIG. 5 or 6 remains as the differential image
because the light beam emitted from the light emitter 11
or 12 is partially blocked. Specifically, in the case of the
differential image illustrated in FIG. 5, the light-emitting
surface image is divided into a plurality of discontinuous
images. In the case of the differential image illustrated in
FIG. 6, a length of the light-emitting surface image is
shorter than a normal length. When detecting that the
light-emitting surface image has become discontinuous
or shorter or has disappeared, the image processing de-
termination section 16 determines the presence of the
obstacle and transmits a signal indicating the presence
of the obstacle to the main control section 17.
[0024] Next, FIG. 7 is a flowchart showing an operation
of the main control section 17 illustrated in FIG. 2 at the
time of opening of the doors. The main control section
17 starts the operation of detecting the obstacle as de-
scribed above a predetermined time before (for example,
several seconds before) the start of the actual door-open-
ing operation of the car doors 2a and 2b (Step S1) so as
to determine whether or not the obstacle is present (Step
S2). If no obstacle is detected at this time, a normal door-
opening is started (Step S3).
[0025] On the other hand, if any obstacle is detected,
a warning is issued by the warning device 6 so that a
passenger inside the car 1 steps away from the car doors
2a and 2b. Specifically, a prestored voice, for example,
an announcement such as "Doors will open. Please step
away from the doors" is made by the warning device 6.
Thereafter, whether or not the obstacle is present is de-
termined again (Step S5) . If the obstacle is not present
any longer, the normal door-opening is started (Step S3).
[0026] When the normal door-opening is started, the
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first light emitter 11 and the second light emitter 12 are
turned OFF to stop the operation of detecting the obstacle
(Step S6). Then, the normal door-opening operation is
continued until the doors are fully opened (Step S7).
[0027] On the other hand, if the obstacle is detected
again even after the issuance of the warning, a warning
such as "Doors will open" is issued again by the warning
device 6 (Step S8). Then, the door-opening operation at
a speed lower than normal is started (Step S9).
[0028] When the normal door-opening is started, the
first light emitter 11 and the second light emitter 12 are
turned OFF to stop the operation of detecting the obstacle
(Step S10). Then, the lower door-opening operation is
continued until the doors are fully opened (Step S11).
[0029] Next, FIG. 8 is a flowchart showing an operation
of the main control section 17 illustrated in FIG. 2 at the
time of closure of the doors. The main control section 17
starts the operation of detecting the obstacle as de-
scribed above a predetermined time before (for example,
one second before) the start of the actual door-opening
operation of the car doors 2a and 2b (Step S12) so as to
determine whether or not the obstacle is present (Step
S13). If no obstacle is detected, a door-closing is started
(Step S14). If the obstacle is detected, a standby state
is maintained until the obstacle is not present any longer.
When the obstacle is not present any longer, the door-
closing is started.
[0030] During the door-closing operation, the determi-
nation for the presence of the obstacle is continued (Step
S15). If the obstacle is not detected, the door-closing
operation is continued (Step S16). Then, it is confirmed
whether or not each of the car doors 2a and 2b has
reached a fully-closed position (Step S17). Specifically,
during the door-closing operation, whether or not the ob-
stacle is present is repeatedly determined until the doors
are brought into a fully-closed state.
[0031] If the obstacle is detected during the door-clos-
ing operation, the movement of the doors is reversed so
that the car doors 2a and 2b are opened (Step S18).
Then, the processing returns to the first operation. During
the reverse movement for opening the doors, the first
light emitter 11 and the second light emitter 12 are turned
OFF to stop the operation of detecting the obstacle. If
the fully-closed state of the doors is achieved while the
obstacle remains undetectable, the first light emitter 11
and the second light emitter 12 are turned OFF to stop
the operation of detecting the obstacle (Step S19). Then,
the operation shown in FIG. 8 is terminated.
[0032] In the car door device as described above, the
turn-ON timing of the first light emitter 11 and that of the
second light emitter 12 are shifted from each other. As a
result, the wide area to be monitored is covered through
arranging the first light emitter 11 and the first camera
13, and the second light emitter 12, and the second cam-
era 14 respectively on the two sides of the car doorway
1a. At the same time, while one of the first light emitter
11 and the second light emitter 12 is in an ON state, the
effects of the light beam emitted from the other are elim-

inated so as to more reliably detect the obstacle.
[0033] Moreover, when the first light emitter 11 is
turned ON, the first light-emitting surface 11a is imaged
by the second camera 14 while the second light emitter
12 is brought into the OFF state. When the second light
emitter 12 is turned ON, the second light-emitting surface
12a is imaged by the first camera 13 while the first light
emitter 11 is brought into the OFF state. Therefore, the
effects of the light beam reflected by the obstacle are
eliminated to more reliably detect the obstacle.
[0034] Further, the first light emitter 11 and the second
light emitter respectively have the first light-emitting sur-
face 11a and the second light-emitting surface 12a, each
being vertically elongated and continuous. Thus, the ob-
stacle can be detected completely over a wide range.
[0035] Further, if the obstacle is detected before the
start of the door-opening, the warning is issued or the
doors are opened at a lower speed. Therefore, the
clothes or luggage of a passenger can be more reliably
prevented from getting stuck between the car doors 2a
and 2b and the vertical frames 3a and 3b during the door-
opening.
Moreover, if the obstacle is detected during the door-
closing, the doors are brought into a standby state while
being fully opened or the movement of the doors is re-
versed so that the doors are opened. Therefore, the pas-
senger or luggage can be more reliably prevented from
being caught between the car doors 2a and 2b.

Second Embodiment

[0036] Next, FIG. 9 is an explanatory view illustrating
the turn-ON timing of the first light emitter, that of the
second light emitter, the imaging timing of the first cam-
era, and that of the second camera according to a second
embodiment of the present invention. In the second em-
bodiment, Steps 2 and 3 in the first embodiment (FIG. 3)
are interchanged. The remaining configuration and con-
trolling method are the same as those of the first embod-
iment.
[0037] As described above, even if the first and second
OFF-time images are acquired before the acquisition of
the second ON-time image, the effects of the light beam
reflected by the obstacle can be eliminated to more reli-
ably detect the obstacle as in the case of the first em-
bodiment.

Third Embodiment

[0038] Next, FIG. 10 is a front view of a landing door
device (sliding door device) for the elevator according to
a third embodiment of the present invention as viewed
from a landing. In the drawing, a landing doorway 21 is
provided to the landing. The landing doorway 21 is
opened and closed by a first landing door 22a and a sec-
ond landing door 22b corresponding to elevator doors
which are horizontally moved in conjunction with the car
doors 2a and 2b. Around the landing doorway 21, a land-
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ing doorway frame 23 is provided.
[0039] The landing doorway frame 23 includes: a first
vertical frame 23a and a second vertical frame 23b which
are respectively provided on the right and left of the land-
ing doorway 21; an upper horizontal frame 23c provided
between an upper end portion of the first vertical frame
23a and an upper end portion of the second vertical frame
23b; and a lower horizontal frame 23d provided to a floor
portion of the landing doorway 21.
[0040] On a front surface of the first vertical frame 23a,
a display device 24, a warning device 25, an up-call but-
ton 26, and a down-call button 27 are provided. On a
front surface of the upper horizontal frame 23c, an indi-
cator lamp 28 is provided.
[0041] On a side surface of the first vertical frame 23a,
which opposes the second vertical frame 23b, the first
light emitter 11 is provided. On a side surface of the sec-
ond vertical frame 23b, which opposes the first vertical
frame 23a, the second light emitter 12 is provided. The
first camera 13 for imaging the second light-emitting sur-
face 12a is provided in a lower end portion of the side
surface of the first vertical frame 23a, the side surface
opposing the second vertical frame 23b. The second
camera 14 for imaging the first light-emitting surface 11a
is provided in an upper end portion of the side surface of
the second vertical frame 23b, the side surface opposing
the first vertical frame 23a. The remaining configuration
and controlling method are the same as those of the first
embodiment.
[0042] Even when the obstacle detecting device is pro-
vided to the landing door device as described above, the
effects of the light beam reflected by the obstacle can be
eliminated to more reliably detect the obstacle.

Fourth Embodiment

[0043] Next, FIG. 11 is a rear view illustrating the car
door device for the elevator according to a fourth embod-
iment of the present invention, as viewed from a landing
side, and FIG. 12 is a plan view illustrating the car door
device and the landing door device for the elevator, which
are illustrated in FIG. 11. In the drawings, the first light
emitter 11 and the first camera 13 are provided in the
vicinity of a door pocket of the first car door 2a of the car
1 (on the landing side of the first car door 2a). The second
light emitter 12 and the second camera 14 is provided in
the vicinity of a door pocket of the second car door 2b of
the car 1 (on the landing side of the second car door 2b).
The first light emitter 11 and the second light emitter 12
radiate light beams into a space between the car doors
2a and 2b and the landing doors 22a and 22b so that the
light beams are parallel to the direction in which the car
doors 2a and 2b are opened and closed. The remaining
configuration and controlling method are the same as
those of the first embodiment.
[0044] Even when the light beams are radiated from
the first light emitter 11 and the second light emitter 12
into the space between the car doors 2a and 2b and the

landing doors 22a and 22b as described above, the ef-
fects of the light beam reflected by the obstacle can be
eliminated to more reliably detect the obstacle.
Moreover, the obstacle, which may actually be caught
between the doors 2a and 2b or 22a and 22b, can be
more reliably detected.

Fifth Embodiment

[0045] Next, a fifth embodiment of the present inven-
tion is described. In this example, light beams having
wavelengths different from each other are emitted from
the first light emitter 11 and the second light emitter 12.
Then, each of the first camera 13 and the second camera
14 images the light beam having the corresponding
wavelength. The turn-ON timing of the first light emitter
11 and the turn-ON timing of the second light emitter 12
may be shifted from each other as in the case of the first
embodiment or may not be shifted from each other.
[0046] Specifically, the first light emitter 11 emits a light
beam having a wavelength λ1, whereas the second light
emitter 12 emits a light beam having a wavelength λ2.
The second camera 14 for imaging the first light-emitting
surface 11a has an optical filter for transmitting the light
beam having the wavelength λ1 therethrough and block-
ing the light beam having the wavelength λ2. The first
camera 13 for imaging the second light-emitting surface
12a has an optical filter for transmitting the light beam
having the wavelength λ2 therethrough and blocking the
light beam having the wavelength λ1. As a result, each
of the first camera 13 and the second camera 14 images
the light beam from the corresponding one of the light
emitters 11 and 12. The remaining configuration and con-
trolling method are the same as those of the first embod-
iment.
[0047] In the above-mentioned car door device the ef-
fects of the light beam reflected by the obstacle can be
eliminated to more reliably detect the obstacle.
[0048] Although the obstacle is detected based on the
interrupted or reduced light-emitting surface image re-
sulting from the light beam blocked by the obstacle in the
examples described above, the method of detecting the
obstacle is not limited thereto. For example, a time-dif-
ferential image corresponding to a difference between
the latest differential image and a differential image ob-
tained a predetermined time before may be obtained so
as to determine whether or not a value equal to or larger
than a predetermined value is present in the time-differ-
ential image. According to this method, the time-differ-
ential image has a value of approximately zero over the
entire image when the obstacle is not present. On the
other hand, when a moving obstacle is present, a portion
having the predetermined value or larger appears in the
time-differential image. Therefore, the presence of the
portion having the predetermined value or larger allows
the determination of the presence of the obstacle. Ac-
cording to the aforementionedmethod, an immovable
dust adhering to the light-emitting surfaces 11a and 12a
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can be prevented from being erroneously determined as
the obstacle. As a result, only the moving obstacle such
as the passenger can be efficiently detected.
[0049] The light beams emitted from the light emitters
11 and 12 may be visible light beams. In this case, the
passenger inside the car 1 or in the landing can visually
perceive the light-emitting surfaces 11a and 12a. Thus,
the operations of the doors 2a, 2b, 22a, and 22b can be
visually presented to the passenger. For example, in the
case of the flowchart of FIG. 7, the operation of detecting
the obstacle is started before the start of the door-open-
ing, and the light emitters 11 and 12 flash. Therefore, the
passenger can be informed of the start of the door-open-
ing in advance. In the case of the flowchart of FIG. 8, the
operation of detecting the obstacle is started before the
start of the door-closing, and the light emitters 11 and 12
flash. Therefore, the passenger can be informed of the
start of the door-closing in advance.
[0050] Further, the turn-ON timing and the imaging tim-
ing are not limited to those described in the aforemen-
tioned examples. For example, the first camera 13 may
perform imaging while the second light emitter 12 is
brought into the OFF state when the first light emitter 11
is turned ON, and the second camera 14 may perform
imaging while the first light emitter 11 is brought into the
OFF state when the second light emitter 12 is turned ON.
In this case, the light beam reflected by the obstacle is
detected by the first camera 13 and the second camera
14 when the obstacle is present. Even with the method
described above, while one of the first light emitter 11
and the second light emitter 12 is in the ON state, the
effects of the light beam from the other can be eliminated.
As a result, the obstacle can be more reliably detected.
[0051] Further, although the double-side sliding door
device is described in the examples described above,
the present invention is also applicable to a single-side
sliding door device. Moreover, the number of the car door
and the landing door is not particularly limited.
Although the present invention is applied to the door de-
vice for the elevator in the examples described above,
the sliding door device of the present invention is also
applicable to, for example, a doorway provided to a build-
ing, a doorway of a vehicle such as a train, or a doorway
of a train to/from a platform.

Claims

1. A sliding door device comprising:

a door being horizontally moved to open and
close a doorway;
a first light emitter which is provided on a first
side of the doorway and includes a first light-
emitting surface;
a second light emitter which is provided on a
second side of the doorway and includes a sec-
ond light-emitting surface opposing the first

light-emitting surface;
first imaging means provided on the first side of
the doorway;
second imaging means provided on the second
side of the doorway; and
a controller for controlling the first light emitter,
the second light emitter, the first imaging means,
and the second imaging means to detect an ob-
stacle in vicinity of the doorway and for control-
ling opening and closure of the door according
to presence and absence of the obstacle, where-
in,
the controller turns ON the first light emitter and
the second light emitter at timings shifted from
each other.

2. A sliding door device according to claim 1, wherein
the controller controls the second imaging means to
image the first light-emitting surface while the second
light emitter is brought into an OFF state when the
first light emitter is turned ON, and controls the first
imaging means to image the second light-emitting
surface while the first light emitter is brought into an
OFF state when the second light emitter is turned
ON.

3. A sliding door device according to claim 1, wherein
the controller controls the first imaging means to per-
form imaging while the second light emitter is brought
into an OFF state when the first light emitter is turned
ON, and controls the second imaging means to per-
form imaging while the first light emitter is brought
into an OFF state when the second light emitter is
turned ON.

4. A sliding door device comprising:

a door being horizontally moved to open and
close a doorway;
a first light emitter which is provided on a first
side of the doorway and includes a first light-
emitting surface;
a second light emitter which is provided on a
second side of the doorway and includes a sec-
ond light-emitting surface opposing the first
light-emitting surface;
first imaging means which is provided on the first
side of the doorway, for imaging the second
light-emitting surface;
second imaging means which is provided on a
second side of the doorway, for imaging the first
light-emitting surface; and
a controller for controlling the first light emitter,
the second light emitter, the first imaging means,
and the second imaging means to detect an ob-
stacle in vicinity of the doorway and for control-
ling opening and closure of the door according
to presence and absence of the obstacle, where-
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in:

the first light emitter and the second light
emitter emit light beams having wave-
lengths different from each other; and
each of the first imaging means and the sec-
ond imaging means images the light beam
having a corresponding one of the wave-
lengths.

5. A sliding door device according to claim 1 or 4,
wherein the first light-emitting surface and the sec-
ond light-emitting surface are provided respectively
to the first light emitter and the second light emitter
so that each of the first light-emitting surface and the
second light-emitting surface is vertically elongated
and continuous.

6. A sliding door device according to claim 1 or 4,
wherein the light beams emitted from the first light
emitter and the second light emitter are visible light
beams.

7. A sliding door device according to claim 6, wherein
the controller starts an operation of detecting the ob-
stacle before start of a door-opening.

8. A sliding door device according to claim 6, wherein
the controller starts an operation of detecting the ob-
stacle before start of a door-closing.

9. An elevator comprising:

a car raised and lowered in a hoistway;
an elevator door being horizontally moved to
open and close a doorway provided between
the car and a landing;
a first light emitter which is provided on a first
side of the doorway and includes a first light-
emitting surface;
a second light emitter which is provided on a
second side of the doorway and includes a sec-
ond light-emitting surface opposing the first
light-emitting surface;
first imaging means provided on the first side of
the doorway;
second imagingmeans provided on the second
side of the doorway; and
a controller for controlling the first light emitter,
the second light emitter, the first imaging means,
and the second imaging means to detect an ob-
stacle in vicinity of the doorway and for control-
ling opening and closure of the elevator door
according to presence and absence of the ob-
stacle, wherein,
the controller turns ON the first light emitter and
the second light emitter at timings shifted from
each other.

10. An elevator comprising:

a car raised and lowered in a hoistway;
an elevator door being horizontally moved to
open and close a doorway provided between
the car and a landing;
a first light emitter which is provided on a first
side of the doorway and includes a first light-
emitting surface;
a second light emitter which is provided on a
second side of the doorway and includes a sec-
ond light-emitting surface opposing the first
light-emitting surface;
first imaging means provided on the first side of
the doorway;
second imaging means provided on the second
side of the doorway; and
a controller for controlling the first light emitter,
the second light emitter, the first imaging means,
and the second imaging means to detect an ob-
stacle in vicinity of the doorway and for control-
ling opening and closure of the elevator door
according to presence and absence of the ob-
stacle, wherein:

the first light emitter and the second light
emitter emit light beams having wave-
lengths different from each other; and
each of the first imaging means and the sec-
ond imaging means images the light beam
having a corresponding one of the wave-
lengths.
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