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(54) DISPLAY CONTROL DEVICE AND DISPLAY SYSTEM

(57) A display control device (1) according to the pre-
determined includes a housing (11) configured to house
a display (13) on which a video image taken by a camera
(15) is displayed and be able to be displaced independ-
ently of the display (13), a sensor (12) configured to de-
tect a displacement of the housing (11), and a control

unit (14) configured to control a video image displayed
on the display (13) so that a video image in a direction
corresponding to a direction of the displacement of the
housing (11) detected by the sensor (12) is displayed on
the display (13).
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Description

Technical Field

[0001] The present disclosure relates to a display con-
trol device and a display system, and in particular to a
display control device and a display system that display
a video image taken by a camera on a display.

Background Art

[0002] A vehicle surroundings monitoring system in
which a camera attached to a vehicle takes a video image
of an area surrounding the vehicle and the taken video
image is displayed on a display in order to draw the at-
tention of a driver driving the vehicle has been under
development.
[0003] For example, Patent Literature 1 discloses a ve-
hicle surroundings monitoring system capable of allow-
ing a driver to easily recognize a series of moving states
of a vehicle that is trying to pass his/her own vehicle from
behind. In the technique disclosed in Patent Literature 1,
a video image of an area surrounding the vehicle is taken
by using a camera attached to the vehicle and this taken
video image is displayed on a display disposed inside
the vehicle.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2010-64646

Summary of Invention

[0005] Since a display system, in which a video image
of an area surrounding a vehicle is taken by using a cam-
era and this taken video image is displayed on a display
disposed inside the vehicle, can reduce (or eliminate) an
area that cannot be viewed by the driver (i.e., a blind
spot), it is effective as a system for improving the safety
of the vehicle.
[0006] In such a display system, it is necessary to ad-
just the direction in which the camera performs shooting
so that a video image required by the driver is displayed
on the display. For example, the driver needs to adjust
the direction in which the camera performs shooting and
thereby adjust the direction of the video image displayed
on the display before driving the vehicle. However, as
the adjustment of the direction of the video image dis-
played on the display becomes complicated, there is a
problem that it takes a long time to adjust the direction
of the video image.
[0007] In view of the above-described problem, an ob-
ject of the present disclosure is to provide a display con-
trol device and a display system capable of easily chang-
ing the direction of a video image displayed on a display.

[0008] A display control device according to an em-
bodiment includes: a housing configured to house a dis-
play on which a video image taken by a camera is dis-
played and be able to be displaced independently of the
display; a sensor configured to detect a displacement of
the housing; and a control unit configured to control a
video image displayed on the display so that a video im-
age in a direction corresponding to a direction of the dis-
placement of the housing detected by the sensor is dis-
played on the display.
[0009] According to this embodiment, it is possible to
provide a display control device and a display system
capable of easily changing the direction of a video image
displayed on a display.

Brief Description of Drawings

[0010]

Fig. 1 is a block diagram showing a display system
including a display control device according to a first
embodiment;
Fig. 2 is a perspective view showing an example of
a display device;
Fig. 3 is a cross section taken along a cutting line III-
III in Fig. 2;
Fig. 4 is a cross section taken along a cutting line
IV-IV in Fig. 2;
Fig. 5 is a perspective view showing another config-
uration example of a display device;
Fig. 6 is a cross section taken along a cutting line
VI-VI in Fig. 5;
Fig. 7 is a cross section taken along a cutting line
VII-VII in Fig. 5;
Fig. 8 shows an example of an arrangement of dis-
play devices;
Fig. 9 shows an example of an arrangement of cam-
eras;
Fig. 10 is a diagram for explaining an operation of
the display control device according to the first em-
bodiment;
Fig. 11 is a block diagram showing a display system
including a display control device according to a sec-
ond embodiment;
Fig. 12 is a top view showing an example of an ar-
rangement of cameras;
Fig. 13 is a diagram for explaining an operation of
the display control device according to the second
embodiment; and
Fig. 14 is a cross section showing another configu-
ration example of a display device.

Description of Embodiments

<First Embodiment>

[0011] Embodiments according to the present disclo-
sure are explained hereinafter with reference to the draw-
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ings. Fig. 1 is a block diagram showing a display system
101 including a display control device 1 according to a
first embodiment. As shown in Fig. 1, the display system
101 includes a display device 10 and a camera 15. The
display device 10 includes a housing 11, a sensor 12, a
display 13, and a control unit 14. Note that the housing
11, the sensor 12, and the control unit 14 constitute the
display control device 1. The camera 15 includes a drive
unit 16 and an image pickup unit 17. Note that although
Fig. 1 shows a configuration example in which the control
unit 14 is included in the display device 10, the control
unit 14 may be provided separately from the display de-
vice 10.
[0012] The housing 11, which is included in the display
device 10, houses the display 13. Further, the housing
11 is configured so that it can be displaced independently
of the display 13 (details of the structure are described
later). The sensor 12 detects a displacement of the hous-
ing 11. Information about the displacement of the housing
11 (e.g., a direction and an amount of the displacement)
detected by the sensor 12 is supplied to the control unit
14. The display 13 displays a video image taken by the
camera 15.
[0013] The camera 15 takes a video image of an area
where the camera 15 is disposed. Specifically, the cam-
era 15 takes a video image by using the image pickup
unit 17. Further, the drive unit 16 drives the image pickup
unit 17 and changes the direction of the video image tak-
en by the image pickup unit 17.
[0014] The control unit 14 controls a video image dis-
played on the display 13 so that a video image in a di-
rection corresponding to the direction of the displacement
of the housing 11 detected by the sensor 12 is displayed
on the display 13. Specifically, the control unit 14 controls
the drive unit 16 so that a video image in a direction cor-
responding to the direction of the displacement of the
housing 11 detected by the sensor 12 is taken by the
image pickup unit 17. The video image taken by the im-
age pickup unit 17 is supplied to the display 13 through
the control unit 14. In this way, the video image in the
direction corresponding to the direction of the displace-
ment of the housing 11 detected by the sensor 12 is dis-
played on the display 13.
[0015] The display control device 1 according to this
embodiment can be used, for example, for a display sys-
tem that takes a video image of an area surrounding a
vehicle by using a camera and displays this taken video
image on a display. As an example, a case in which an
invention according to this embodiment is applied to a
vehicle-mounted display system is explained hereinafter.
However, the invention according to this embodiment can
be applied to a display system or the like other than the
vehicle-mounted display system.
[0016] Fig. 2 is a perspective view showing an example
of the display device 10, in which the display device 10
is used for the same purpose as that of a side mirror (left
side) of a vehicle. Further, Fig. 3 is a cross section taken
along a cutting line III-III in Fig. 2, i.e., a cross section as

the display device 10 is cut on a horizontal plane. Fig. 4
is a cross section taken along a cutting line IV-IV in Fig.
2, i.e., a cross section as the display device 10 is cut on
a vertical plane.
[0017] As shown in Figs. 2 to 4, the housing 11, which
is included in the display device 10, houses the display
13. Specifically, the housing 11 houses the display 13 so
that the periphery of the display 13 is covered by the
housing 11. For the display 13, for example, a liquid crys-
tal display device or an organic EL (Electro-Lumines-
cence) display device can be used. Further, the housing
11 can be constructed by using a metal material or a
resin material.
[0018] As shown in Figs. 3 and 4, a pillar-like member
21 extending in the vertical direction is provided inside
the housing 11. The display 13 is attached to the pillar-
like member 21 by using a connection member 22 that
extends from the pillar-like member 21 in the horizontal
direction. Note that the display 13 may be fixed to the
pillar-like member 21 so that a relative positional relation
between the display 13 and the pillar-like member 21 is
unchanged. Further, the display 13 may be attached to
the pillar-like member 21 so that the angle of the display
13 as viewed by a driver can be adjusted. The pillar-like
member 21 is fixed to a base 29 (e.g., fixed to a dash-
board of the vehicle).
[0019] The housing 11 is attached to the pillar-like
member 21 by using connection members 23 and 24 and
a rotation member 25. Specifically, the connection mem-
ber 23 connects the pillar-like member 21 with the rotation
member 25. The connection member 24 connects the
rotation member 25 with the housing 11. The rotation
member 25 connects the connection member 23 with the
connection member 24 so that relative positions of the
connection members 23 and 24 can be changed. By the
above-described configuration, the housing 11 can be
attached to the pillar-like member 21 so that relative po-
sitions of the housing 11 and the pillar-like member 21
can be changed. That is, the housing 11 can be displaced
independently of the display 13. As shown in Fig. 4, a
part of a bottom 26 of the housing 11 is hollowed out so
that the housing 11 does not collide with the pillar-like
member 21 when the housing 11 is displaced (see the
number "27").
[0020] A sensor (not shown in Fig. 4) (corresponding
to the sensor 12 in Fig. 1) for detecting a displacement
of the housing 11 relative to the pillar-like member 21,
i.e., a relative displacement between the connection
members 23 and 24, is provided in the rotation member
25. For example, the sensor can be constructed by using
a rotary encoder that detects a horizontal displacement
of the housing 11 relative to the pillar-like member 21
and another rotary encoder that detects a vertical dis-
placement of the housing 11 relative to the pillar-like
member 21. In this way, it is possible to acquire displace-
ment information (e.g., an amount and a direction of a
displacement) of the housing 11 relative to the pillar-like
member 21.
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[0021] Next, as another configuration example of the
display device 10 shown in Fig. 1, a display device 30
that is used for the same purpose as that of a rearview
mirror of a vehicle is explained with reference to Figs. 5
to 7. Fig. 5 is a perspective view showing the display
device 30. Fig. 6 is a cross section taken along a cutting
line VI-VI in Fig. 5, i.e., a cross section as the display
device 30 is cut on a horizontal plane. Fig. 7 is a cross
section taken along a cutting line VII-VII in Fig. 5, i.e., a
cross section as the display device 30 is cut on a vertical
plane.
[0022] As shown in Figs. 5 to 7, the housing 11’, which
is included in the display device 30, houses the display
13’. Specifically, the housing 11’ houses the display 13’
so that the periphery of the display 13’ is covered by the
housing 11’. For the display 13’, for example, a liquid
crystal display device or an organic EL display device
can be used. Further, the housing 11’ can be constructed
by using a metal material or a resin material.
[0023] As shown in Figs. 6 and 7, a pillar-like member
31 extending in the vertical direction is provided inside
the housing 11’. The display 13’ is attached to the pillar-
like member 31 by using a connection member 32 that
extends from the pillar-like member 31 in the horizontal
direction. Note that the display 13’ may be fixed to the
pillar-like member 31 so that a relative positional relation
between the display 13’ and the pillar-like member 31 is
unchanged. Further, the display 13’ may be attached to
the pillar-like member 31 so that the angle of the display
13’ as viewed by a driver can be adjusted. The pillar-like
member 31 is fixed to a base 39 (e.g., fixed to a front
upper part of the vehicle).
[0024] The housing 11’ is attached to the pillar-like
member 31 by using connection members 33 and 34 and
a rotation member 35. Specifically, the connection mem-
ber 33 connects the pillar-like member 31 with the rotation
member 35. The connection member 34 connects the
rotation member 35 with the housing 11’. The rotation
member 35 connects the connection member 33 with the
connection member 34 so that relative positions of the
connection members 33 and 34 can be changed. By the
above-described configuration, the housing 11’ can be
attached to the pillar-like member 31 so that relative po-
sitions of the housing 11’ and the pillar-like member 31
can be changed. That is, the housing 11’ can be displaced
independently of the display 13’. As shown in Fig. 7, a
part of a top part 36 of the housing 11’ is hollowed out
so that the housing 11’ does not collide with the pillar-
like member 31 when the housing 11’ is displaced (see
the number "37").
[0025] A sensor (not shown in Fig. 6) (corresponding
to the sensor 12 in Fig. 1) for detecting a displacement
of the housing 11’ relative to the pillar-like member 31,
i.e., a relative displacement between the connection
members 33 and 34, is provided in the rotation member
35. For example, the sensor can be constructed by using
a rotary encoder that detects a horizontal displacement
of the housing 11’ relative to the pillar-like member 31

and another rotary encoder that detects a vertical dis-
placement of the housing 11’ relative to the pillar-like
member 31. In this way, it is possible to acquire displace-
ment information (e.g., an amount and a direction of a
displacement) of the housing 11’ relative to the pillar-like
member 31.
[0026] Fig. 8 shows an example of an arrangement of
the display device 10 shown in Figs. 2 to 4 (in Fig. 8, left
and right display devices 10_1 and 10_2 are shown) and
the display device 30 shown in Figs. 5 to 7. The left display
device 10_1 is disposed on a left side of a dashboard 46
as viewed in a direction toward a steering wheel 45. The
right display device 10_2 is disposed on a right side of
the dashboard 46 as viewed in the direction toward the
steering wheel 45. The display device 30 is disposed in
an upper-front part of the vehicle. Note that the example
of the arrangement of the display devices 10_1, 10_2
and 30 shown in Fig. 8 is merely an example. That is,
this embodiment may adopt other arrangements.
[0027] Next, an example of an arrangement of the cam-
era 15 shown in Fig. 1 is explained. Fig. 9 is a top view
showing an example of an arrangement of the camera
15. Note that although Fig. 9 shows an example in which
three cameras 15a, 15b and 15c are arranged, the
number of cameras is not limited to three in this embod-
iment. The number of display devices is also not limited
to any particular number.
[0028] As shown in Fig. 9, the camera 15a is disposed
in a place corresponding to a left side mirror of a vehicle
40. The camera 15a shoots, in the surrounding area of
the vehicle 40, a left side of the vehicle 40 (its shooting
range is indicated by a symbol "50a"). A video image
taken by the camera 15a is displayed in the display device
10_1 shown in Fig. 8. Similarly, the camera 15b is dis-
posed in a place corresponding to a right side mirror of
the vehicle 40. The camera 15b shoots, in the surround-
ing area of the vehicle 40, a right side of the vehicle 40
(its shooting range is indicated by a symbol "50b"). A
video image taken by the camera 15b is displayed in the
display device 10_2 shown in Fig. 8. The camera 15c is
disposed in a rear part of the vehicle 40. The camera 15c
shoots, in the surrounding area of the vehicle 40, an area
behind the vehicle 40 (its shooting range is indicated by
a symbol "50c"). A video image taken by the camera 15c
is displayed in the display device 30 shown in Fig. 8.
[0029] Next, an operation of the display control device
1 according to this embodiment is explained with refer-
ence to Figs. 1 and 10. An example case in which a video
image taken by the camera 15a attached on the left side
of the vehicle 40 is displayed in the display device 10_1
disposed inside the vehicle (see Fig. 8) is explained here-
inafter.
[0030] An upper part of Fig. 10 shows a case in which
the camera 15a shoots a shooting range 50a located on
the left side of the vehicle 40. In this case, a video image
in a direction corresponding to the shooting range 50a is
displayed in the display device 10.
[0031] When the housing 11 of the display device 10
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is turned in a clockwise direction as viewed from above
the vehicle 40, the shooting range of the camera 15a of
the vehicle 40 is changed to a shooting range 51a as
shown in a lower-left part of Fig. 10. That is, the shooting
range of the camera 15a is changed in a direction reced-
ing from the vehicle. Alternatively, when the housing 11
of the display device 10 is turned in a counterclockwise
direction, the shooting range of the camera 15a of the
vehicle 40 is changed to a shooting range 52a as shown
in a lower-right part of Fig. 10. That is, the shooting range
of the camera 15a is changed in a direction approaching
the vehicle.
[0032] That is, when the housing 11 of the display de-
vice 10 is displaced, the sensor 12 (see Fig. 1) attached
to the rotation member 25 (see Fig. 3) detects the dis-
placement of the housing 11 and supplies information
about this displacement to the control unit 14. The control
unit 14 drives the image pickup unit 17 by using the drive
unit 16 so that a video image in a direction corresponding
to the direction of the displacement of the housing 11
detected by the sensor 12 is taken by the camera 15a.
As a result, the shooting range of the camera 15a of the
vehicle 40 is changed to the shooting ranges 51a and
52a, respectively. Further, the video image taken by the
image pickup unit 17 is supplied to the display 13 of the
display device 10_1 through the control unit 14. As a
result, the video image in the direction corresponding to
the direction of the displacement of the housing 11 de-
tected by the sensor 12 is displayed on the display 13.
[0033] Note that a case in which the housing 11 is dis-
placed in a clockwise or counterclockwise direction is
explained above with reference to Fig. 10. However, in
the display control device 1 according to this embodi-
ment, when the housing 11 is moved in the vertical di-
rection as viewed by the driver, a video image in a direc-
tion corresponding to the direction of the displacement
of the housing 11 can also be displayed on the display
13 by using the above-described technique.
[0034] Further, for example, a position of the housing
11 in which it has been turned in the clockwise direction
as much as possible in a plan view of the housing 11
corresponds to a position of the image pickup unit 17 in
which the drive unit 16 has turned the image pickup unit
17 in the clockwise direction as much as possible in a
plan view of the image pickup unit 17. That is, in this
case, the shooting range 51a of the camera 15a is in an
outermost position relative to the vehicle 40 (see the low-
er-left part of Fig. 10). Similarly, for example, a position
of the housing 11 in which it has been turned in the coun-
terclockwise direction as much as possible in the plan
view of the housing 11 corresponds to a position of the
image pickup unit 17 in which the drive unit 16 has turned
the image pickup unit 17 in the counterclockwise direction
as much as possible in the plan view of the image pickup
unit 17. That is, in this case, the shooting range 52a of
the camera 15a is in an innermost position relative to the
vehicle 40 (see the lower-right part of Fig. 10).
[0035] Note that an operation that is performed when

the housing 11 is moved in the vertical direction as viewed
by the driver is similar to the above-described operation.
That is, a position of the housing 11 in which it is pointed
upward as much as possible, i.e., the housing 11 has
been turned around the rotation member 25 in a coun-
terclockwise direction as much as possible in Fig. 4 cor-
responds to a position of the image pickup unit 17 in
which the drive unit 16 has turned the image pickup unit
17 upward as much as possible. That is, in this case, the
shooting range of the camera 15 is in the most upward
direction. Further, a position of the housing 11 in which
it is pointed downward as much as possible, i.e., the
housing 11 has been turned around the rotation member
25 in a clockwise direction as much as possible in Fig. 4
corresponds to a position of the image pickup unit 17 in
which the drive unit 16 has turned the image pickup unit
17 downward as much as possible. That is, in this case,
the shooting range of the camera 15 is in the most down-
ward direction.
[0036] As explained above in the Background section,
since the display system, in which a video image of a
surrounding area of the vehicle is taken by using the cam-
era and this video image is displayed on the display dis-
posed inside the vehicle, can reduce (or eliminate) an
area that cannot viewed by the driver (i.e., a blind spot),
it is effective as a system for improving the safety of the
vehicle.
[0037] In such a display system, it is necessary to ad-
just the direction in which the camera performs shooting
so that a video image required by the driver is displayed
on the display. For example, the driver needs to adjust
the direction in which the camera performs shooting and
thereby adjust the direction of the video image displayed
on the display before driving the vehicle. However, when
the adjustment of the direction of the video image dis-
played on the display is complicated, there is a problem
that it takes a long time for the adjustment of the direction
of the video image.
[0038] Therefore, in the display control device 1 ac-
cording to this embodiment, the housing 11 is configured
so that it can be displaced independently of the display
13 and a video image in a direction corresponding to the
direction of the displacement of the housing 11 is dis-
played on the display 13. Therefore, the direction of a
video image displayed on the display 13 can be changed
just by moving the housing 11, thus making the adjust-
ment of the direction of the video image displayed on the
display 13 easier.
[0039] According to an invention in accordance with
this embodiment explained above, it is possible to pro-
vide a display control device capable of easily changing
the direction of a video image displayed on a display.

<Second Embodiment>

[0040] Next, a second embodiment according to the
present disclosure is explained. Fig. 11 is a block diagram
showing a display system 102 including a display control
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device 2 according to this embodiment. In the above-
described first embodiment (see Fig. 1), when a video
image in a direction corresponding to the direction of a
displacement of the housing 11 is displayed on the dis-
play 13, the direction of the video image taken by the
image pickup unit 17 is changed by driving the image
pickup unit 17 by using the drive unit 16. In contrast to
this, in the display control device 2 according to this em-
bodiment, when a video image in the direction corre-
sponding to a direction of a displacement of the housing
11 is displayed on the display 13, a cut-out place that is
cut out from a video image taken by the cameral 62 is
changed. Except for this difference, the display system
102 is similar to the display system 101 including the
display control device 1 explained above in the first em-
bodiment. Therefore, the same symbols are assigned to
the same components and duplicated explanations are
omitted.
[0041] As shown in Fig. 11, the display system 102
includes a display device 10’ and a camera 62. The dis-
play device 10’ incudes a housing 11, a sensor 12, a
display 13, and a control unit 61. Note that the housing
11, the sensor 12, and the control unit 61 constitute the
display control device 2. The camera 62 includes an im-
age pickup unit 63. Note that although Fig. 11 shows a
configuration example in which the control unit 61 is in-
cluded in the display device 10’, the control unit 61 may
be provided separately from the display device 10’.
[0042] In this embodiment, the housing 11 is also con-
figured so that it can be displaced independently of the
display 13. The sensor 12 detects a displacement of the
housing 11. Information about the displacement of the
housing 11 (e.g., a direction and an amount of the dis-
placement) detected by the sensor 12 is supplied to the
control unit 61. The display 13 displays a video image
taken by the camera 62.
[0043] The camera 62 shoots an area surrounding a
vehicle. Specifically, the camera 62 shoots the surround-
ing area of the vehicle by using the image pickup unit 63
included in the camera 62. The camera 62 is fixed to a
predetermined place of the vehicle and a range (i.e., an
angle of view) shot by the camera 62 is fixed to a prede-
termined range. Therefore, in this embodiment, a camera
having a wide angle of view is preferably used as the
camera 62.
[0044] The control unit 61 controls a video image dis-
played on the display 13 so that a video image in a di-
rection corresponding to the direction of the displacement
of the housing 11 detected by the sensor 12 is displayed
on the display 13. Specifically, the control unit 61 changes
a cut-out place that is cut out from a video image taken
by the cameral 62 so that the cut-out place corresponds
to the direction of the displacement of the housing 11
detected by the sensor 12. That is, the video image taken
by the image pickup unit 63 of the camera 62 is supplied
to the control unit 61. The control unit 61 cuts out an area
of a video image that corresponds to the direction of the
displacement of the housing 11 detected by the sensor

12 from the video image supplied from the image pickup
unit 63 and supplies the cut-out video image to the display
13. As a result, the video image in the direction corre-
sponding to the direction of the displacement of the hous-
ing 11 detected by the sensor 12 is displayed on the
display 13.
[0045] Fig. 12 is a top view showing an example of an
arrangement of the camera 62. Note that although Fig.
12 shows an example in which three cameras 62a, 62b
and 62c are arranged, the number of cameras is not lim-
ited to three in this embodiment. The number of display
devices 10 is also not limited to any particular number.
[0046] As shown in Fig. 12, the camera 62a is disposed
in a place corresponding to a left side mirror of a vehicle
43. The camera 62a shoots, in the surrounding area of
the vehicle 43, a left side of the vehicle 43 (its shooting
range is indicated by a symbol "55a"). A video image
taken by the camera 62a is displayed in the display device
10_1 shown in Fig. 8. Similarly, the camera 62b is dis-
posed in a place corresponding to a right side mirror of
the vehicle 43. The camera 62b shoots, in the surround-
ing area of the vehicle 43, a right side of the vehicle 43
(its shooting range is indicated by a symbol "55b"). A
video image taken by the camera 62b is displayed in the
display device 10_2 shown in Fig. 8. The camera 62c is
disposed in a rear part of the vehicle 43. The camera 62c
shoots, in the surrounding area of the vehicle 43, an area
behind the vehicle 43 (its shooting range is indicated by
a symbol "55c"). A video image taken by the camera 62c
is displayed in the display device 30 shown in Fig. 8.
[0047] In this embodiment, the camera 62 is fixed to
the vehicle and hence the image pickup unit 63 is not
displaced. Therefore, the ranges shot the cameras 62a,
62b and 62c are fixed to the shooting ranges 55a, 55b
and 55c, respectively. Therefore, in this embodiment, a
camera having a wide angle of view is preferably used
as each of the cameras 62a, 62b and 62c. For example,
the shooting ranges 55a, 55b and 55c of the cameras
62a, 62b and 62c, respectively, shown in Fig. 12 are wider
than the shooting ranges 50a, 50b and 50c of the cam-
eras 15a, 15b and 15c, respectively, shown in Fig. 9.
[0048] Next, an operation of the display control device
2 according to this embodiment is explained with refer-
ence to Figs. 11 to 13. An example case in which a video
image taken by the camera 62a attached on the left side
of the vehicle 43 (see Fig. 12) is displayed in the display
device 10_1 disposed inside the vehicle (see Fig. 8) is
explained hereinafter. In Fig. 13, a video image taken by
the camera 62a is indicated by a number "70".
[0049] An upper part of Fig. 13 shows a case in which
a central part of a video image 70 taken by the camera
62a is defined as a cut-out place 71. In this case, a video
image in the cut-out place 71 is displayed in the display
device 10’.
[0050] When the housing 11 of the display device 10’
is turned in a clockwise direction as viewed from above
the vehicle 43, the control unit 61 shifts the cut-out place
in the video image 70 taken by the camera 62a to the left
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so that the cut-out place corresponds to the direction of
the displacement of the housing 11 as shown in a lower-
left part of Fig. 13. That is, the cut-out place is shifted to
the side farther from the vehicle. For example, the control
unit 61 defines a left part of the video image 70 taken by
the camera 62a as a cut-out place 72. In this case, a
video image in the cut-out place 72 is displayed in the
display device 10’.
[0051] Similarly, when the housing 11 of the display
device 10’ is turned in a counterclockwise direction, the
control unit 61 shifts the cut-out place in the video image
70 taken by the camera 62a to the right so that the cut-
out place corresponds to the direction of the displace-
ment of the housing 11 as shown in a lower-right part of
Fig. 13. That is, the cut-out place is shifted to the side
closer to the vehicle. For example, the control unit 61
defines a right part of the video image 70 taken by the
camera 62a as a cut-out place 73. In this case, a video
image in the cut-out place 73 is displayed in the display
device 10’.
[0052] That is, when the housing 11 of the display de-
vice 10’ is displaced, the sensor 12 (see Fig. 11) attached
to the rotation member 25 (see Fig. 3) detects the dis-
placement of the housing 11 and supplies information
about this displacement to the control unit 61. The control
unit 61 cuts out a video image in a direction correspond-
ing to the direction of the displacement of the housing 11
detected by the sensor 12 and supplies the cut-out video
image to the display 13. As a result, the video image in
the direction corresponding to the direction of the dis-
placement of the housing 11 detected by the sensor 12
is displayed on the display 13.
[0053] Note that a case in which the housing 11 is dis-
placed in a clockwise or counterclockwise direction is
explained above with reference to Fig. 13. However, in
the display control device 2 according to this embodi-
ment, when the housing 11 is moved in the vertical di-
rection as viewed by the driver, a video image in a direc-
tion corresponding to the direction of the displacement
of the housing 11 can also be displayed on the display
13 by using the above-described technique.
[0054] Further, for example, a position of the housing
11 in which it has been turned in the clockwise direction
as much as possible in a plan view of the housing 11
corresponds a cut-out place 72 located in a left-end part
of the video image 70 taken by the camera 62a (see the
lower-left part of Fig. 13). Similarly, for example, a posi-
tion of the housing 11 in which it has been turned in the
counterclockwise direction as much as possible in the
plan view of the housing 11 corresponds a cut-out place
73 located in a right-end part of the video image 70 taken
by the camera 62a (see the lower-right part of Fig. 13).
[0055] Note that an operation that is performed when
the housing 11 is moved in the vertical direction as viewed
by the driver is similar to the above-described operation.
That is, a position of the housing 11 in which it is pointed
upward as much as possible, i.e., the housing 11 has
been turned around the rotation member 25 in a coun-

terclockwise direction as much as possible in Fig. 4 cor-
responds to a state in which an upper-end part of the
video image 70 taken by the camera 62a is defined as
the cut-out place. Further, a position of the housing 11
in which it is pointed downward as much as possible, i.e.,
the housing 11 has been turned around the rotation mem-
ber 25 in a clockwise direction as much as possible in
Fig. 4 corresponds to a state in which a lower-end part
of the video image 70 taken by the camera 62a is defined
as the cut-out place.
[0056] According to an invention in accordance with
this embodiment explained above, it is possible to pro-
vide a display control device capable of easily changing
the direction of a video image displayed on a display.

<Other Embodiments>

[0057] Next, other embodiments are explained. Fig. 14
is a cross section showing another configuration example
of a display device. In this embodiment, as shown in an
upper part of Fig. 14, when a display device 80 is con-
structed, it may be configured so that an end 84 of a
housing 81 adjacent to an end 82 of a display 13, which
is one of the ends 82 and 83 of the display 13 in the
horizontal direction closer to a driver, is disposed closer
to the front of the vehicle. That is, in a plan view of the
housing 81, the end 84 of the housing 81 may be disposed
closer to the front of the vehicle than the other end 85 of
the housing 81 located farther from the driver is. Note
that an arrow 89 indicates the direction of driver’s line of
sight.
[0058] That is, in the display device 10 shown in Fig.
3, when the housing 11 is turned in a clockwise direction,
the end of the display 13 on the right side in the figure
could be concealed by the end of the housing 11 on the
right side in the figure. In contrast to this, in the display
device 80 shown in Fig. 14, in the plan view of the housing
81, the end 84 of the housing 81 is disposed closer to
the front of the vehicle. In other words, the end 84 of the
housing 81 is disposed closer to the front of the vehicle
than the end 82 of the display 13 is. Therefore, as shown
in a lower part of Fig. 14, it is possible to prevent the end
82 of the display 13 from being concealed by the end 84
of the housing 81 when the housing 81 is turned in the
clockwise direction. Note that the above-described con-
figuration can also be applied to the display device 30
shown in Figs. 5 to 7 in a similar manner.
[0059] Further, the display control devices 1 and 2 ac-
cording to the above-described embodiments may be
configured so that when the vehicle is in a stopped state,
the direction of a video image displayed on the display
13 can be changed to a direction corresponding to the
direction of a displacement of the housing 11 detected
by the sensor 12, whereas when the vehicle is traveling,
such a change in the video image cannot be performed.
For example, the housing may be locked to prevent the
movement thereof so that the change in the video image
cannot be performed. By adopting the above-described
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configuration, it is possible to prevent a driver from ma-
nipulating the housing 11 while he/she is driving the ve-
hicle and thereby to improve the safety.
[0060] The present invention has been explained
above with the above-described embodiments. Howev-
er, the present invention is not limited to the above-de-
scribed embodiments, and needless to say, various mod-
ifications, corrections, and combinations that can be
made by those skilled in the art are also included in the
scope of the present invention specified in the claims of
the present application.
[0061] This application is based upon and claims the
benefit of priority from Japanese patent application No.
2015-024393 filed on February 10, 2015, the disclosure
of which is incorporated herein in its entirety by reference.

Industrial Applicability

[0062] The present disclosure can be suitably applied
to, for example, a display control device and a display
system that can be mounted in a vehicle.

Reference Signs List

[0063]

1, 2 DISPLAY CONTROL DEVICE
10, 10’, 30 DISPLAY DEVICE
11 HOUSING
12 SENSOR
13 DISPLAY
14,61 CONTROL UNIT
15,62 CAMERA
16 DRIVE UNIT
17, 63 IMAGE PICKUP UNIT
101, 102 DISPLAY SYSTEM

Claims

1. A display control device comprising:

a housing configured to house a display on
which a video image taken by a camera is dis-
played and be able to be displaced independ-
ently of the display;
a sensor configured to detect a displacement of
the housing; and
a control unit configured to control a video image
displayed on the display so that a video image
in a direction corresponding to a direction of the
displacement of the housing detected by the
sensor is displayed on the display.

2. The display control device according to Claim 1,
wherein
the camera comprises an image pickup unit, and a
drive unit configured to change a direction of a video

image taken by the image pickup unit by driving the
image pickup unit, and
the control unit controls the drive unit so that a video
image in a direction corresponding to a direction of
a displacement of the housing detected by the sen-
sor is taken by the image pickup unit, and thereby
controls a video image displayed on the display.

3. The display control device according to Claim 2,
wherein
a position of the housing in which the housing is
turned in a clockwise direction as much as possible
in a plan view of the housing corresponds to a posi-
tion of the image pickup unit in which the drive unit
turns the image pickup unit in a clockwise direction
as much as possible in a plan view of the image
pickup unit, and
a position of the housing in which the housing is
turned in a counterclockwise direction as much as
possible in the plan view of the housing corresponds
to a position of the image pickup unit in which the
drive unit turns the image pickup unit in a counter-
clockwise direction as much as possible in the plan
view of the image pickup unit.

4. The display control device according to Claim 1,
wherein the control unit changes a cut-out place that
is cut out from a video image taken by the camera
so that the cut-out place corresponds to a direction
of a displacement of the housing detected by the
sensor, and thereby controls a video image dis-
played on the display.

5. The display control device according to Claim 4,
wherein
a position of the housing in which the housing is
turned in a clockwise direction as much as possible
in a plan view of the housing corresponds to a cut-
out place located in a left-end part of the video image
taken by the camera, and
a position of the housing in which the housing is
turned in a counterclockwise direction as much as
possible in the plan view of the housing corresponds
to a cut-out place located in a right-end part of the
video image taken by the camera.

6. The display control device according to any one of
Claims 1 to 5, wherein, in a plan view of the housing,
an end of the housing adjacent to one of ends of the
display in a horizontal direction is disposed closer to
a front than another end of the housing adjacent to
another end of the display in the horizontal direction
is.

7. The display control device according to Claim 6,
wherein
the display is a display mounted in a vehicle, and
the one of the ends is closer to a driver of the vehicle
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than the another end is.

8. The display control device according to any one of
Claims 1 to 7, wherein
the camera is a camera configured to shoot an area
surrounding a vehicle, and
the control unit changes a video image displayed on
the display to a video image in a direction corre-
sponding to a direction of a displacement of the hous-
ing detected by the sensor when the vehicle is in a
stopped state.

9. A display system comprising:

a display control device according to any one of
Claims 1 to 7;
the camera; and
the display.
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