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(57) ABSTRACT

An image display system 1 in accordance with the present
invention is configured with a navigation device 2 and an
image display device 4 which are connected to each other via
a network 3. The navigation device 2 transmits a drawing
setting for specifying a method of drawing a vertex string
showing a feature of a component of an image when a net-
work connection with the image display device 4 is estab-
lished, and transmits image data including the vertex string

Appl. No.: 14/771,250 when the image display device draws an image, and the image
display device receives the drawing setting from the image
PCT Filed: May 29, 2013 transmission device, corrects the drawing setting on the basis
of'the display ability of the image transmission device and its
PCT No.: PCT/IP2013/064926 own display ability, and, when receiving the image data from
- the image transmission device, draws and display the image
§ 371 (c)(1), by using the above-mentioned drawing setting corrected
(2) Date: Aug. 28, 2015 thereby.
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IMAGE DISPLAY DEVICE, IMAGE
TRANSMISSION DEVICE, AND IMAGE
DISPLAY SYSTEM USING THESE DEVICES

FIELD OF THE INVENTION

[0001] The present invention relates to an image display
device that displays an image, an image transmission device,
and an image display system using these devices.

BACKGROUND OF THE INVENTION

[0002] Conventionally, an embedded device that performs
map drawing, such as a car navigation system, is typically
configured so as to integrally include a storage having map
data used for drawing therein, a drawing device to draw a
map, and a display device to display the map. On the other
hand, because there are a case in which the number of display
devices in a car navigation system is increased to two or more
and a case in which a map is displayed also on an information
device carried in by a passenger (e.g., a tablet computer or the
like), there is an increasing demand to separate a display
device from a storage having map data therein.

[0003] Inrecent years, since improvements in the process-
ing capabilities of embedded devices have been provided and
it has become popular for embedded devices to have a net-
work connection function, the storage, the drawing device,
and the display device can be disposed separately as pieces of
independent equipment, respectively. However, when a map
image itself is transmitted to the display device via a network,
the amount of data transmitted increases. In a car in which a
car navigation system is mounted, because it is typical to use
a network used for transmission of a map image also for
transmission of other data, a reduction of the influence upon
other communications by reducing the amount of data trans-
mitted as much as possible is desired.

[0004] Further, in the case of separately disposing the stor-
age, the drawing device, and the display device as pieces of
independent equipment, respectively, there is a case in which
information about the resolution which is originally consis-
tent among the devices becomes inconsistent. For example,
there can be a case in which only the display device is
replaced by a one having a higher or lower resolution. Even in
such a case, displaying an image in such a way that the image
is legible to the user of the car navigation system is desired.

[0005] As a system that displays such a map, patent refer-
ence 1 discloses a technique of dividing data required for map
drawing into part data required for display and drawing data
including screen component data, and also reducing the
amount of data transmitted by not retransmitting part data
which are already transmitted.

[0006] Further, patent reference 2 discloses a vehicle-
mounted information system that can display, on each of
display devices having different image display capabilities,
an image having an amount of information which is suitable
for the image display capability by performing a process of
making the image contents to be displayed on the display
device have the amount of information suitable for the image
display capability on the basis of the information about the
image display capability.

RELATED ART DOCUMENT

Patent Reference

[0007] Patent reference 1: Japanese Unexamined Patent
Application Publication No. 2006-273060

Patent reference 2: Japanese Unexamined Patent Application
Publication No. 2005-201802
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SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0008] However, in the technique disclosed by patent ref-
erence 1, the part data are only arranged on the screen on the
basis of the drawing data, while no mention is made of the
resolution of the display device. Therefore, in the case of
replacing the display device with a one having a different
resolution, there is a problem that the technique cannot deal
with the replacement.

[0009] Further, although map drawing which is adjusted to
the image display capability of the display device can be
performed according to the technique disclosed by patent
reference 2, data which are transmitted to a rear seat display
are an image signal or data for drawing, and map drawing is
performed by using only the data. Therefore, there remains a
problem that the amount of data transmitted is large.

[0010] The present invention is made in order to solve the
above-mentioned problems, and it is therefore an object of the
present invention to provide an image display device that can
reduce the amount of data transmitted to an image display
device, and can also display an image in such a way that the
image is legible to the user of the image display system, an
image transmission device, and an image display system
using these devices.

Means for Solving the Problem

[0011] In accordance with the present invention, there is
provided an image display device including: a drawing set-
ting storage to store a drawing setting for specifying a method
of drawing a vertex string showing a feature of a component
of'an image; a controller to correct the drawing setting on the
basis of both the display ability of an image data provider and
its own display ability, and to draw an image by using the
drawing setting corrected thereby; and a display to display the
image drawn by the controller.

[0012] Further, in accordance with the present invention,
there is provided an image transmission device that transmits
image data to an image display device, the image transmis-
sion device including: an image data storage to store image
data including a vertex string showing a feature of a compo-
nent of an image; a drawing setting storage to store a drawing
setting for specifying a method of drawing the vertex string;
and a controller to transmit the drawing setting when a net-
work connection with the image display device is established,
and to transmit the image data when the image display device
draws the image.

[0013] Further, in accordance with the present invention,
there is provided an image display system in which an image
transmission device and an image display device are con-
nected to each other via a network, in which the image trans-
mission device transmits a drawing setting for specifying a
method of drawing a vertex string showing a feature of a
component of an image when a network connection with the
image display device is established, and transmits image data
including the vertex string when the image display device
draws the image, and in which the image display device
receives the drawing setting from the image transmission
device, and corrects the drawing setting on the basis of both
the display ability of the image transmission device and its
own display ability, and, when receiving the image data from
the image transmission device, draws and displays the image
by using the drawing setting corrected thereby.
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Advantages of the Invention

[0014] In accordance with the present invention, there can
be provided an image display system that can reduce the
amount of data transmitted to an image display device and
that can display an image legible to the user.

BRIEF DESCRIPTION OF THE FIGURES

[0015] FIG.11isablock diagram showing the configuration
of'an image display system in accordance with Embodiment
1 of the present invention;

[0016] FIG. 2 is a diagram showing an example of a set of
a vertex string and a drawing setting ID which is stored in a
map data storage of the image display system in accordance
with Embodiment 1 of the present invention;

[0017] FIG.3 is a diagram showing an example of drawing
settings stored in a drawing setting storage of the image
display system in accordance with Embodiment 1 of the
present invention;

[0018] FIG. 4 is a flow chart showing an operation at the
time of turning on of the image display system in accordance
with Embodiment 1 of the present invention;

[0019] FIG. 5 is a flow chart showing an operation at the
time of map drawing of the image display system in accor-
dance with Embodiment 1 of the present invention;

[0020] FIG. 6is ablock diagram showing the configuration
of an image display system in accordance with a variant of
Embodiment 1 of the present invention;

[0021] FIG.7is ablock diagram showing the configuration
of'an image display system in accordance with Embodiment
2 of the present invention;

[0022] FIG. 8 is a flow chart showing an operation at the
time of map drawing of the image display system in accor-
dance with Embodiment 2 of the present invention;

[0023] FIG.9isablock diagram showing the configuration
of'an image display system in accordance with Embodiment
3 of the present invention;

[0024] FIG. 10 is a diagram showing an example of a plu-
rality of drawing settings stored in a drawing setting storage
of'the image display system in accordance with Embodiment
3 of the present invention;

[0025] FIG. 11 is a flow chart showing an operation at the
time of turning on of the image display system in accordance
with Embodiment 3 of the present invention; and

[0026] FIG. 12 is a flow chart showing an operation at the
time of updating a drawing setting of the image display sys-
tem in accordance with Embodiment 3 of the present inven-
tion.

EMBODIMENTS OF THE INVENTION

[0027] Hereafter, the preferred embodiments of the present
invention will be explained in detail with reference to the
drawings.

Embodiment 1

[0028] FIG.11isablock diagram showing the configuration
of'animage display system 1 in accordance with Embodiment
1 of the present invention. This image display system 1 is
configured by connecting a navigation device 2 and an image
display device 4 to each other via a network 3. The navigation
device 2 corresponds to an image transmission device in
accordance with the present invention. The network 3 con-
nects between the navigation device 2 and the image display
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device 4 by using a cable or by radio. Although an explanation
will be made assuming that the navigation device 2 transmits
map data as an example of image data, and the image display
device 4 displays a map image as an example of an image, this
embodiment is not limited to this example.

[0029] First, the navigation device 2 will be explained. The
navigation device 2 includes a controller 21 (first controller
21), a communicator 22, a display ability storage 23, a map
data storage 24 (corresponding to an “image data storage” in
accordance with the present invention), a drawing setting
storage 25, and a current position detector 26.

[0030] The controller 21 performs a navigation process by
using current position information sent thereto from the cur-
rent position detector 26, map data acquired from the map
data storage 24, and so on. Because map drawing which is a
part of the navigation process is performed by the image
display device 4, the controller 21 transmits data required for
the map drawing to the image display device 4 by using the
communicator 22.

[0031] The communicator 22 controls transmission and
reception of data between the navigation device and the
image display device 4 (strictly, a communicator 43 of the
image display device 4) via the network 3. More specifically,
the communicator 22 transmits data from the controller 21 to
the image display device 4 via the network 3, and also
receives data transmitted thereto, via the network 3, from the
image display device 4 and sends the data to the controller 21.
[0032] The display ability storage 23 stores the display
ability of a display which the navigation device 2 has. The
“display ability” means, for example, a screen resolution, the
size of the display, and so on. In this Embodiment 1, because
an explanation about display on the display disposed in the
navigation device 2 will be omitted hereafter, an illustration
of the display is omitted from FIG. 1.

[0033] The map data storage 24 stores map data, and sends
the map data about a specified range to the controller 21 in
response to a request from the controller 21. In this Embodi-
ment 1, data required for map drawing are divided into a
“vertex string” to define the vertices of a map element, such as
a line segment or a polygon, and a “drawing setting” to
specify amethod of drawing the element defined by the vertex
string. In the map data storage 24, a plurality of sets each
consisting of a vertex string and a drawing setting ID for
uniquely specifying a drawing setting are stored. In this
embodiment, it can be said that a vertex string shows the
feature points of a component of a map image. Further, a
component is an image of a house which constructs a map
image, as an example. When a component is, for example, a
house, the feature points of the component show a coordinate
group for drawing lines, curved lines, graphics, and so on
which are required in order to form an image of the house.
Further, the coordinate group is not limited to the coordinates
of parts, such as graphics, and can be alternatively a coordi-
nate group which forms parts of the house (a roof and so on),
or a coordinate group for forming the house itself.

[0034] FIG. 2 is a diagram showing an example of a set of
a vertex string and a drawing setting ID, which is stored in the
map data storage 24. In the map data storage 24, a set of a
vertex string 101 and a drawing setting 1D102 is stored for
each graphic to be drawn. A vertex string 101 includes one or
more feature points of a graphic (in the case of a polygon,
vertices) in a form of two-dimensional coordinates. A draw-
ing setting ID102 is a value for uniquely specifying a drawing
setting.
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[0035] The drawing setting storage 25 stores drawing set-
tings. Each drawing setting includes instructions, such as a
graphic type (a line segment, a polygon, or a curved line), a
line color, a line thickness, a line type (a solid line or a broken
line), a fill setting, a display priority, and a drawing enable or
disable flag. Further, a drawing setting ID as mentioned above
is provided for each drawing setting. Each drawing setting
stored in this drawing setting storage 25 is read by the con-
troller 21.

[0036] FIG. 3 is a diagram showing an example of the
drawing settings stored in the drawing setting storage 25. In
the example of FIG. 3, only four drawing settings each of
which is a set of a drawing setting 1D, a graphic type, a line
color, a line thickness, a line type, a fill setting, a display
priority, and a drawing enable or disable flag are shown. The
items of each drawing setting shown in FIG. 3 are provided as
an example, and another setting item can be added as needed
and a setting item can be removed from the setting items
shown in FIG. 3 as needed.

[0037] The current position detector 26 is configured with,
for example, a GPS (Global Positioning System ) receiver and
so on, and detects the current position of a vehicle in which
the navigation device 2 is mounted, and sends the current
position to the controller 21 as current position information.
[0038] Next, the image display device 4 will be explained.
The image display device 4 includes a controller 41 (second
controller 41), a display 42, the communicator 43, a display
ability storage 44, and a drawing setting storage 45.

[0039] Thecontroller 41 draws a map (map image) by using
the map data received, via the network 3 and the communi-
cator 43, from the navigation device 2. Drawing data showing
the map drawn by this controller 41 are sent to the display 42.
The display 42 displays the map according to the drawing
data sent thereto from the controller 41.

[0040] The communicator 43 controls transmission and
reception of data between the image display device and the
navigation device 2 (strictly, the communicator 22 of the
navigation device 2) via the network 3. More specifically, the
communicator 43 transmits data from the controller 41 to the
navigation device 2 via the network 3, and also receives data
transmitted thereto, via the network 3, from the navigation
device 2 and sends the data to the controller 43.

[0041] The display ability storage 44 stores the display
ability sent thereto from the navigation device 2, and the
display ability of the image display device 4 itself (its own
display ability). The display abilities stored in the display
ability storage 44 are read by the controller 41.

[0042] The drawing setting storage 45 stores the drawing
settings sent thereto from the navigation device 2, and a
coordinate setting which will be described below. The draw-
ing setting and the coordinate setting which are stored in this
drawing setting storage 45 are read by the controller 41.
[0043] Next, the operation of the image display system 1 in
accordance with Embodiment 1 configured as above will be
explained by dividing the operation into a one at the time of
turning on and a one at the time of map drawing.

(1-1) Operation at the Time of Turning on

[0044] First, an operation at the time when the image dis-
play system 1 is started by being turned on, and a connection
between the navigation device 2 and the image display device
4 is established will be explained by referring to a flow chart
shown in FIG. 4.
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[0045] First, the operation of the navigation device 2 will be
explained by referring to a flow chart shown in FIG. 4 (a).
When a connection between the navigation device 2 and the
image display device 4 is established by the turning-on of the
power to the system, transmission of the display ability is
performed (step ST201). More specifically, the controller 21
acquires its own display ability (the display ability of the
navigation device 2) from the display ability storage 23, and
transmits the display ability to the image display device 4 via
the communicator 22 and the network 3.

[0046] Transmission of the drawing settings is then per-
formed (step ST202). More specifically, the controller 21
acquires the drawing settings from the drawing setting stor-
age 25, and transmits the drawing settings to the image dis-
play device 4 via the communicator 22 and the network 3.
After the above-mentioned processes are performed, the pro-
cessing in the navigation device 2 is ended. Although the
explanation of the operation at the time of turning on is made
above, the navigation device 2 does not necessarily have to
transmit the display ability thereof and the drawing settings
immediately after the power to the system is turned on, and
the navigation device has only to transmit the display ability
thereof and the drawing settings before the image display
device 4 draws a map image. In the following, the same goes
for a case in which an explanation is made as to an operation
at the time of turning on.

[0047] Next, the operation of the image display device 4
will be explained by referring to a flow chart shown in FIG.
4(b). When a connection between the navigation device 2 and
the image display device 4 is established by the turning-on of
the power to the system, reception of the display ability is
performed first (step ST251). More specifically, the controller
41 receives the display ability transmitted, in step ST201,
from the navigation device 2 via the network 3 and the com-
municator 43, and stores the display ability in the display
ability storage 44 as a “map data provider display ability.”
[0048] Reception of the drawing settings is then performed
(step ST252). More specifically, the controller 41 receives the
drawing settings transmitted, in step ST202, from the navi-
gation device 2 via the network 3 and the communicator 43,
and stores the drawing settings in the drawing setting storage
45 as the “drawing settings before correction.”

[0049] A correction on the drawing settings is then per-
formed (step ST253). More specifically, the controller 41
corrects the drawing settings by using the map data provider
display ability stored, in step ST251, in the display ability
storage 44, the drawing settings before correction stored, in
step ST252, in the drawing setting storage 45, and the “dis-
play ability of the image display device 4 itself” stored in
advance in the display ability storage 44. More specifically,
the controller 41 corrects the drawing settings before correc-
tion transmitted from the navigation device 2 on the basis of
the display ability of the navigation device 2 which is the
provider of the map data, and its own display ability. The
results of this correction are stored in the drawing setting
storage 45 as the “drawing settings after correction.”

[0050] Calculation of a coordinate setting is then per-
formed (step ST254). More specifically, the controller 41
calculates a vertical ratio and a horizontal ratio by using the
vertical and horizontal values of the screen resolution
included in the “map data provider display ability”” and those
included in the “display ability of the image display device 4
itself”, and stores the two calculation results in the drawing
setting storage 45 as a “coordinate setting.” As the denomi-
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nators used at the time of calculating the ratios, the values of
the “map data provider display ability” are used. After the
above-mentioned processes are performed, the processing in
the image display device 4 is ended.

[0051] Hereafter, an example of a concrete method of cor-
recting the drawing settings which is executed in step ST253
will be explained. It is assumed that the screen height-to-
width ratio of the “map data provider display ability” is the
same as that of the “display ability of image display device 4
itself”

[0052] First, a line thickness which is one item of each of
the drawing settings before correction is multiplied by the
result of calculation according to the following equation (1).
As a result, the line thickness can be corrected to a line
thickness suitable for the image display device 4. The screen
resolution which is used here is the number of dots in height
or width.

Rd+Rb (1)

where Rd denotes the screen resolution of the image display
device 4 itself, and Rb denotes the screen resolution of the
map data provider.

[0053] Next, when making the line thickness be the same in
length, instead of in the number of dots, what is necessary is
justto make a calculation according to the following equation
(2) by also using the size of the display in addition to the
screen resolution, and multiply the line thickness which is one
item of each of the drawing settings before correction by the
calculation result.

(WNinch/WNdot)x(WDdot/ WDinch) 2)

where WNinch denotes the horizontal width (unit: inch) of
the navigation device 2, WNdot denotes the horizontal width
(unit: dot) of the navigation device 2, WDdot denotes the
horizontal width (unit: dot) of the image display device 4, and
WDinch denotes the horizontal width (unit: inch) of the
image display device 4.

[0054] When the value which is the result of correcting a
drawing setting is less than a predetermined threshold or is
inversely greater than the predetermined threshold, instead of
the corrected value itself, the threshold can be used instead as
the drawing setting after correction. Further, according to a
display priority included in each of the drawing settings, as to
a specific drawing item, the drawing enable or disable flag can
be changed to “disabled” (the drawing enable or disable flags
of all drawing items are usually set to “enabled”).

(1-2) Operation at the Time of Map Drawing

[0055] Next, the operation of the image display system 1 at
the time of performing map drawing after the operation at the
time of turning on is completed will be explained by referring
to a flow chart shown in FIG. 5.

[0056] First, the operation of the navigation device 2 will be
explained by referring to a flow chart shown in FIG. 5(a). A
requirement on “start” of the processing shown in FIG. 5(a) is
that current position information is sent from the current
position detector 26 to the controller 21, and the controller 21
determines that the map screen displayed on the image dis-
play device 4 needs to be updated on the basis of the current
position information.

[0057] When the processing is started, map data are
acquired (step ST301). More specifically, the controller 21
acquires map data about an area surrounding the point shown
by the current position information from the map data storage
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24 when the current position information is sent thereto from
the current position detector 26. The map data acquired at that
time are configured with one or more sets each consisting of
a vertex string and a drawing setting ID for specifying a
drawing setting uniquely (referred to as “vertex string infor-
mation” from here on). In this Embodiment 1, it is assumed
that the acquired map data express an area matching the
screen resolution of the display ofthe navigation device 2, the
screen resolution being stored in the display ability storage
23.

[0058] The map data are then transmitted (step ST302).
More specifically, the controller 21 transmits the map data
including the vertex strings acquired in step ST301, via the
communicator 22 and the network 3, to the image display
device 4. After the above-mentioned processes are per-
formed, the operation of the navigation device 2 is ended.
[0059] Next, the operation of the image display device 4
will be explained by referring to a flow chart shown in FIG.
5(b). When the processing is started, the map data are
received first (step ST351). More specifically, the controller
41 receives the map data transmitted thereto, via the network
3 and the communicator 43, from the navigation device 2.
[0060] Whether or not the drawing is completed is then
checked to see (step ST352). More specifically, the controller
41 checks to see whether or not the drawing based on all
pieces of vertex string information included in the map data
received in step ST351 is completed. When it is determined in
this step ST352 that the drawing is completed, the display 42
displays the map image drawn by the controller 41 and the
processing in the image display device 4 is ended.

[0061] Incontrast, when itis determined in step ST352 that
the drawing is not completed, drawing setting information is
then acquired (step ST353). More specifically, the controller
41 acquires the corresponding drawing setting after correc-
tion from the drawing setting storage 45 by using the drawing
setting ID included in each vertex string information which
constructs the map data received in step ST351. The control-
ler 41 also acquires the coordinate setting from the drawing
setting storage 45.

[0062] Whether or not coordinate transformation is com-
pleted is then checked to see (step ST354). More specifically,
the controller 41 checks to see whether or not coordinate
transformation is completed for each of all the vertices
included in the vertex string information.

[0063] When it is determined in this step ST354 that the
coordinate transformation is not completed, coordinate trans-
formation is then performed (step ST355). More specifically,
the controller 41 acquires the coordinate setting from the
drawing setting storage 45, and corrects the coordinate values
of each of the vertices included in the vertex string by using
the acquired coordinate setting. For example, when the screen
resolution of the display ability of the map data provider is
480 dots in height and 800 dots in width, and the screen
resolution of the image display device 4 is 600 dots in height
and 1,000 dots in width, because the coordinate setting is
expressed by 600+480=1.25 in height and 1,000+800=1.25 in
width, the coordinate values of each of the vertices are mul-
tiplied by 1.25. After that, the controller returns to the process
of step ST354.

[0064] When it is determined in above-mentioned step
ST354 that the coordinate transformation is completed, draw-
ing of the vertex string is then performed (step ST356). More
specifically, the controller 41 draws the vertex string on which
the correction is completed on the display 42 by using the
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drawing setting after correction acquired in step ST353.
When the drawing enable or disable flag of the drawing
setting after correction is “disabled”, the controller, in step
ST354, determines that the coordinate transformation is com-
pleted, and then advances to step ST356.

[0065] As explained above, the navigation device 2 of the
image display system 1 in accordance with Embodiment 1
transmits drawing settings before the image display device 4
draws a map, for example, at the time of turning on (when a
network connection with the image display device 4 is estab-
lished), and the image display device 4 corrects the drawing
settings received thereby on the basis of both the display
ability of the navigation device 2, and its own display ability.
Then, at the time of map drawing, the image display device 4
draws a map for map data received thereby by using the
corrected drawing settings. Because the drawing settings are
transmitted to the image display device 4 only before map
drawing, but no drawing setting is transmitted at the time of
performing map drawing, in this way, the amount of data
transmitted from the navigation device 2 to the image display
device 4 can be reduced.

[0066] Further, because the coordinates and the drawing
settings are corrected in consideration of both the display
ability of the navigation device 2 and the display ability of the
image display device 4, map drawing suitable for each of the
various display abilities which the image display device has
can be implemented, and an image legible to the user can be
displayed. In addition, when the correction on the drawing
settings yields a correction result which is greater or less than
the threshold, by using the threshold as the correction result,
or changing the display enable or disable flag on the basis of
the display priority, map drawing suitable for the image dis-
play device 4 can be implemented. For example, when the
screen resolution of the image display device 4 is small, an
adjustment process of drawing line segments corresponding
to major thoroughfares, but not drawing line segments corre-
sponding to alleyways can be performed.

[0067] In addition, although the necessity of map drawing
is determined on the basis of the current position information
in above-mentioned Embodiment 1, information about a
position which is desired to be displayed can be used instead
of the current position information. As a result, a function of
scrolling the map screen according to the user’s operation and
so on can be implemented.

[0068] Although in this Embodiment 1, the image display
system 1 in which the navigation device 2 and the image
display device 4 are connected to each other via the network
3 is explained, the image display system can be modified in
such a way that a part ofthe functions of the navigation device
2 can be implemented by another device. For example, the
image display system can be configured in such a way that, in
the vehicle, a mobile terminal, such as a smart phone, and the
image display device are connected to each other via the
network, and an application for navigation operating on the
smart phone uses map data and drawing settings which exist
in a server on the Internet.

[0069] FIG. 6 is a block diagram showing an image display
system in accordance with a variant of Embodiment 1 which
is configured in such a way that the following two devices: a
server 120 and a smart phone 130 share the functions of the
navigation device 2. In the image display system in accor-
dance with this variant, the server 120 and the smart phone
130 correspond to an image transmission device in accor-
dance with the present invention.
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[0070] In this image display system, the server 120 is con-
nected to the smart phone 130 via a network 5, and an image
display device 4 is connected to the smart phone 130 via a
network 6. Each of the networks 5 and 6 can consist ofa cable
or radio.

[0071] First, the server 120 will be explained. The server
120 includes a controller 121, a communicator 122, a map
data storage 124 (corresponds to an “image data storage” in
accordance with the present invention), and a drawing setting
storage 125.

[0072] The controller 121 performs a process of sending
map data stored in the map data storage 124 to the smart
phone 130 by using current position information acquired
from the smart phone 130 via the network 5 and the commu-
nicator 122, and performs a process of sending drawing set-
tings stored in the drawing setting storage 125 to the smart
phone 130.

[0073] The communicator 122 controls transmission and
reception of data between the server and the smart phone 130
(strictly, a communicator 132 of the smart phone 130) via the
network 5. More specifically, the communicator 122 trans-
mits data from the controller 121 to the smart phone 130 via
the network 5, and also receives data transmitted thereto, via
the network 5, from the smart phone 130 and sends the data to
the controller 121.

[0074] Themap datastorage 124 stores map data, and sends
map data about a specified range to the controller 121 in
response to a request from the controller 121. The drawing
setting storage 125 stores drawing settings as shown in, for
example, FIG. 3. Each drawing setting stored in this drawing
setting storage 125 is read by the controller 121.

[0075] Next, the smart phone 130 will be explained. The
smart phone 130 includes a controller 131, the communicator
132, a display ability storage 133, and a current position
detector 136.

[0076] Thecontroller 131 performs a navigation process by
using both map data or drawing settings which are acquired
from the server 120 via the network 5 and the communicator
132, and current position information acquired from the cur-
rent position detector 136. Because map drawing is per-
formed by the image display device 4, the controller 131
sends data required for map drawing to the image display
device 4 via the communicator 132 and the network 6. More
specifically, when a network connection with the image dis-
play device 4 is established, the controller 131 transmits the
drawing settings to the image display device 4, and, when the
image display device 4 draws an image, transmits the map
data to the image display device 4.

[0077] The communicator 132 controls transmission and
reception of data between the smart phone and the server 120
(strictly, the communicator 122 of the server 120) via the
network 5, and also controls transmission and reception of
data between the smart phone and the image display devices
4 (strictly, a communicator 43 of the image display device 4)
via the network 6. More specifically, the communicator 132
transmits data from the controller 131 to the server 120 viathe
network 5, and also receives data transmitted thereto, via the
network 5, from the server 120 and sends the data to the
controller 131. Further, the communicator 132 transmits data
from the controller 131 to the image display device 4 via the
network 6, and also receives data transmitted thereto, via the
network 6, from the image display device 4 and sends the data
to the controller 131.
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[0078] The display ability storage 133 stores the display
ability of a display which the smart phone 130 has. Because
an explanation about display on the display in the smart phone
130 is omitted, the display is not shown in FIG. 6. The current
position detector 136 is configured with, for example, a GPS
receiver and so on, and detects the current position of the
smart phone 130 and sends the current position to the con-
troller 131 as the current position information.

[0079] In the image display system in accordance with the
variant of this Embodiment 1, the processing which is per-
formed by the navigation device 2 in accordance with
Embodiment 1 is shared and performed by the server 120 and
the smart phone 130. As a result, the image display device 4
can implement the same functions as those in the embodiment
in which the image display device is connected to the navi-
gation device 2. At that time, a part of the processing per-
formed in the navigation device 2 is implemented by com-
munications between the server 120 and the smart phone 130
via the network 5. For example, the smart phone 130 trans-
mits the current position information acquired from the cur-
rent position detector 136 and the display ability stored in the
display ability storage 133 to the server 120, and the server
120 sends map data corresponding to the received current
position information and having a size corresponding to the
display ability to the smart phone 130.

[0080] According to this configuration, the functions and
data which are updated with a higher frequency than that of
vehicle-mounted equipment and which exist in the server on
the Internet are made to be available.

Embodiment 2

[0081] It is assumed in the image display system. 1 in
accordance with above-mentioned Embodiment 1 that map
data acquired from the map data storage 24 express a display
area matching the screen resolution of the display of the
navigation device 2, the screen resolution being stored in the
display ability storage 23. In contrast with this, an image
display system 1la in accordance with Embodiment 2 is con-
figured in such a way as to transmit map data which are to be
drawn in a larger display area than the screen resolution of a
display of a navigation device 2 to an image display device 4,
the screen resolution being stored in a display ability storage
23, but not transmit any map data when a display area corre-
sponding to the current position falls within a range in which
the transmitted map data are displayed, thereby reducing the
amount of data transmitted.

[0082] FIG.7isablock diagram showing the configuration
of the image display system 1a in accordance with Embodi-
ment 2 of the present invention. This image display system 1a
is configured by connecting the navigation device 2a and the
image display device 4a to each other via a network 3. The
navigation device 2a corresponds to an image transmission
device in accordance with the present invention.

[0083] The navigation device 2a includes a controller 21, a
communicator 22, a display ability storage 23, a map data
storage 24, a drawing setting storage 25, a current position
detector 26, and an extracted area storage 27. Because the
controller 21, the communicator 22, the display ability stor-
age 23, the map data storage 24, the drawing setting storage
25, and the current position detector 26 are the same as those
in accordance with Embodiment 1, the explanation of the
components will be omitted hereafter.

[0084] The extracted area storage 27 stores a drawing area
in which map data which the controller 21 acquires from the
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map data storage 24 are drawn, and the screen resolution of a
screen on which a map is drawn. The drawing area and the
screen resolution which are stored in this extracted area stor-
age 27 are read by the controller 21.

[0085] The image display device 4a includes a controller
41, a display 42, a communicator 43, a display ability storage
44, a drawing setting storage 45, and a drawing data storage
46. Because the controller 41, the display 42, the communi-
cator 43, the display ability storage 44, and the drawing
setting storage 45 are the same as those in accordance with
Embodiment 1, the explanation of the components will be
omitted hereafter.

[0086] The drawing data storage 46 stores a map image
which is drawn by using map data received, via the network 3,
from the navigation device 2.

[0087] Next, the operation atthe time of map drawing ofthe
image display system 1a in accordance with Embodiment 2
configured as above will be explained. Because operations at
the time when the image display system 1a is started by the
turning-on of the power to the system and a connection
between the navigation device 2a and the image display
device 4a is established are the same as those of the naviga-
tion device 2 and the image display device 4 in accordance
with Embodiment 1, the explanation of the operations will be
omitted hereafter.

[0088] FIG. 8 is a flow chart showing the operation at the
time of performing map drawing of the image display system
1a after the operation at the time of turning on is completed,
and shows the navigation device 2’s operation of transmitting
map data and a display area to the image display device 4a. A
definition of the “display area” will be described below.
[0089] First, the operation of the navigation device 2a will
be explained by referring to a flow chart shown in FIG. 8(a).
A requirement on “start” of the processing shown in FIG. 8(a)
is that current position information is sent from the current
position detector 26 to the controller 21, and the controller 21
determines that the map screen displayed on the image dis-
play device 4a needs to be updated on the basis of the current
position information.

[0090] When the processing is started, whether or not re-
acquisition of map data is needed is checked to see (step
ST501). More specifically, the controller 21 determines to
which position in the drawing area the current position cor-
responds on the basis of the current position information sent
thereto from the current position detector 26, and the drawing
area and the screen resolution which are stored in the
extracted area storage 27. Assuming that the current position
information and the drawing area are expressed in common
units (e.g., latitude and longitude), this calculation can be
performed according to the following procedure.

[0091] (A) Calculate a Relative Position of the Current
Position with Respect to a Specific Point in the Drawing Area.
[0092] Forexample, what % of the width and what % of the
height the current position are displaced rightward and down-
ward with respect to an upper left corner of a rectangular
region are calculated.

[0093] (B) Multiply the Screen Resolution (Height and
Width) Stored in the Extracted Area Storage 27 by the Result
of (A).

[0094] Next, an area centered at the result of above-men-
tioned (B) and corresponding to the screen resolution stored
in the display ability storage 23 is defined as the “display
area”, and it is determined whether this display area is con-
tained in the drawing area or a part of the display area is not
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contained in the drawing area. When the display area is con-
tained in the drawing area, the controller determines that
re-acquisition of map data is “unnecessary”, and advances to
aprocess of step ST504. In contrast, when a part of the display
area is not contained in the drawing area, the controller deter-
mines that re-acquisition of map data is “necessary”, and
advances to a process of step ST502. Hereafter, it is assumed
that the screen resolution stored in the extracted area storage
27 is determined statically.

[0095] Map data are acquired in step ST502. More specifi-
cally, the controller 21 acquires map data about an area sur-
rounding the current position from the map data storage 24 on
the basis of the current position information sent thereto from
the current position detector 26. At that time, the controller 21
acquires map data about an area corresponding to the screen
resolution stored in the extracted area storage 27. Further, the
controller 21 causes the extracted area storage 27 to store the
drawing area expressed by the acquired map data.

[0096] The map data are then added to transmission objects
(step ST503). More specifically, the controller 21 performs a
process of determining the map data acquired in step ST502
to be a transmission object. After that, the controller advances
to the process of step ST504.

[0097] Instep ST504, the display area is added to the trans-
mission objects. More specifically, the controller 21 performs
a process of determining the display area calculated at the
time of the process of step ST501 to be a transmission object.
Data transmission is then performed (step ST505). More
specifically, the controller 21 transmits both the map data
which is determined, in step ST503, to be a transmission
object, and the display area which is determined, in step
ST504, to be atransmission object to the image display device
44 via the communicator 22 and the network 3.

[0098] Next, the operation of the image display device 4a
will be explained by referring to a flow chart shown in FIG.
8(b). When the processing is started, data reception is per-
formed first (step ST551). More specifically, the controller 41
receives data transmitted thereto, via the network 3 and the
communicator 43, from the navigation device 2a.

[0099] Whether or not map data are included is then
checked to see (step ST552). More specifically, the controller
41 checks to see whether or not map data are included in the
data received in step ST551. When, in this step ST552, deter-
mining that map data are not included, the controller
advances to a process of step ST554.

[0100] In contrast, when, in step ST552, determining that
map data are included, the controller then performs map
drawing (step ST553). More specifically, the controller 41
draws a map by using the map data included in the data
received in step ST551. The details of this drawing process
are the same as those of the processes of steps ST352 to
ST356 of FIG. 5. However, the drawing destination is not the
display 42, but the drawing data storage 46. After that, the
controller advances to the process of step ST554.

[0101] Anupdate ofthe display is performedin step ST554.
More specifically, the controller 41 transmits a portion which
is included in the map data drawn in the drawing data storage
46 and which is specified by the display area included in the
data received in step ST551 to the display 42. As a result, the
map screen is updated.

[0102] As explained above, the navigation device 2a of the
image display system 1a in accordance with Embodiment 2
determines whether or not there is a necessity to acquire map
data from the map data storage 23 and whether or not there is
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a necessity to transmit the map data to the image display
device 4a by using the current position information, the draw-
ing area and the screen resolution which are stored in the
extracted area storage 27, and the screen resolution stored in
the display ability storage 23. Further, when no map data are
transmitted from the navigation device 2a, the mage display
device 4a updates the map screen by using the map image
stored in the drawing data storage 46 and the display area
transmitted from the navigation device 2a. Therefore, as com-
pared with Embodiment 1, the amount of data transmitted
between the navigation device 2a and the image display
device 4a can be reduced. Further, because the number of
times of map drawing using the received map data is also
reduced in the image display device 4a, the processing load
on the image display device 4a can be reduced.

[0103] Further, although it is assumed in above-mentioned
Embodiment 2 that the screen resolution stored in the
extracted area storage 27 is statically determined, the screen
resolution of the screen which is drawn by using the vertex
string included in the map data can be configured so as to be
changed dynamically on the basis of a resource allocation
planning incorporated into the navigation device 2a and
according to the resource usage status. According to this
configuration, a flexible use of the resource of the navigation
device 2a can be achieved. In this case, the resource allocation
planning is a process of, in a case in which, for example, the
navigation device 2a has functions other than the navigation
function, reducing the memory amount allocated to the navi-
gation function, or the like when a screen other than a one for
navigation is displayed.

[0104] Further, although it is assumed in above-mentioned
Embodiment 2 that the screen resolution stored in the
extracted area storage 27 is statically determined, a screen
resolution can be configured so as to be specified from the
image display device 4a to the navigation device 2a. Accord-
ing to this configuration, the resource amount needed for the
drawing data storage 46 of the image display device 4a (con-
cretely, the memory amount and so on) can be adjusted.
[0105] Further, although it is assumed in above-mentioned
Embodiment 2 that the screen resolution stored in the
extracted area storage 27 is statically determined, the screen
resolution stored in the extracted area storage 27 can also be
configured so as to be determined through interaction
between the navigation device 2a and the image display
device 4a. For example, when the screen resolution is trans-
mitted from the image display device 4a to the navigation
device 2a, a comparison with a screen resolution which is
scheduled to be used in the navigation device 2a can be
performed in such a way that either one of the screen resolu-
tions, e.g., a smaller one of the screen resolutions can be
adopted, and the result of the comparison can be transmitted
to the image display device 4a. By using this configuration,
the resource amount as the whole of the image display system
1a can be adjusted.

[0106] Further, although in above-mentioned Embodiment
2 the system is configured in such a way as to, when map data
are acquired from the map data storage 24, transmit all of the
map data to the image display device 4a, when there is an area
overlapping the area of the map data which are transmitted
immediately before the acquisition, data transmission has
needless duplication. To solve this problem, the system can be
configured in such a way as to reuse a part of the map image
stored in the drawing data storage 46 for the overlapping area,
thereby preventing map data from being transmitted. More



US 2016/0011838 Al

specifically, when transmitting the vertex string included in
the image data to the image display device 4a, the navigation
device 2a transmits only a portion which does not overlap the
vertex string which is transmitted the last time, and, as to the
overlapping portion, transmits the range of this overlapping
portion and data showing an amount of movement in the
drawing area to the image display device 4a. In other words,
the navigation device 2a transmits data showing at which
position in the map image after update the image to be reused
is positioned to the image display device 4a. As a concrete
description of the data, for example, there are provided coor-
dinates for specifying the part to be reused (the coordinates of
the following two points: the upper left and lower right points
of'a rectangular region) and the direction of movement of the
part to be reused (a vertical direction or a horizontal lateral
direction). The image display device moves the portion of the
image held by the drawing data storage 46 within the image
on the basis of the data showing the range and the amount of
movement of the overlapping portion received from the navi-
gation device 2a. By configuring the system in this way, the
amount of data transmitted between the navigation device 2a
and the image display device 4a can be reduced. Further,
because the number of times of map drawing using the
received map data is also reduced in the image display device
4a, the processing load on the image display device 4a can be
reduced.

[0107] In addition, although in above-mentioned Embodi-
ment 2 the image display device 4a is configured in such away
as to transmit a part of the map image stored in the drawing
data storage 46 to the display 42 at all times, a map image is
not necessarily displayed at all times when the navigation
device 2a has a function other than the navigation function. In
such a case, the controller 41 can be configured in such a way
as to, in step ST554, determine the display enable or disable
flag of the map image, and temporarily store the display area
included in the data received in step ST551 when the display
is unnecessary, thereby omitting a change of'the display con-
tents. According to this configuration, even in a case in which
the vehicle travels in a state in which no map image (map
screen) is displayed, and, after that, switching to the display
of'a map image is performed, by using the display area stored
temporarily, the display of the map can be performed without
waiting for transmission of data from the navigation device
2a.

Embodiment 3

[0108] In the image display system 1 in accordance with
above-mentioned Embodiment 1, drawing settings stored in
the drawing setting storage 25 are transmitted to the image
display device 4 when a connection between the navigation
device 2 and the image display device 4 is established. There-
fore, once drawing settings are transmitted to the image dis-
play device 4, there is never a time when the drawing settings
are changed. In contrast with this, an image display system 15
in accordance with Embodiment 3 enables drawing settings
to be changed at a time other than the time when the image
display system is started, thereby improving the flexibility of
the image display system.

[0109] FIG.9isablock diagram showing the configuration
of the image display system 15 in accordance with Embodi-
ment 3 of the present invention. This image display system 16
is configured by connecting a navigation device 24 and an
image display device 4 to each other via a network 3. The
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navigation device 2a corresponds to an image transmission
device in accordance with the present invention.

[0110] The navigation device 24 includes a controller 21, a
communicator 22, a display ability storage 23, a map data
storage 24, a drawing setting storage 255, and a current posi-
tion detector 26. Because the controller 21, the communicator
22, the display ability storage 23, the map data storage 24, and
the current position detector 26 are the same as those in
accordance with Embodiment 1, the explanation of the com-
ponents will be omitted hereafter.

[0111] The drawing setting storage 256 stores a plurality of
drawing settings as explained in Embodiment 1. FIG. 10 is a
diagram showing the configuration of information (the plu-
rality of sets of drawing settings) stored in the drawing setting
storage 25b. An example in which three drawing settings 72.x,
72y, and 72z are stored is shown in FIG. 10. Although each of
the drawing settings has the same drawing setting 1Ds, con-
crete descriptions of their respective drawing settings (“de-
tails of setting” in the figure) are not necessarily the same.
Mode IDs 71x, 71y, and 71z are disposed in order to discrimi-
nate among the drawing settings, and the mode ID 71xand the
drawing setting 72x, the mode ID 71y and the drawing setting
72y, and the mode ID71z and the drawing setting 72z are
brought into correspondence with each other.

[0112] Next, the operation of the image display system 15
in accordance with Embodiment 3 configured as above will
be explained by dividing the operation into a one at the time
of turning on and a one at the time of updating drawing
settings. An operation at the time of map drawing is the same
as that in above-mentioned Embodiment 1.

(3-1) Operation at the Time of Turning on

[0113] First, an operation at the time when the image dis-
play system 15 is started by being turned on, and a connection
between the navigation device 26 and the image display
device 4 is established will be explained by referring to a flow
chart shown in FIG. 11.

[0114] First, the operation of the navigation device 25 will
be explained by referring to a flow chart shown in FIG. 11(a).
When a connection between the navigation device 26 and the
image display device 4 is established by the turning-on of the
power to the system, transmission of the display ability is
performed (step ST201). This process is the same as that of
step ST201 in the flow chart shown in FIG. 4(a).

[0115] Drawing settings are then acquired (step ST802).
More specifically, the controller 21 specifies a specific mode
ID to acquire drawing settings from the drawing setting stor-
age 25b. In this embodiment, it is assumed that the controller
21 uses a fixed mode ID at the time when the system is started.
[0116] Transmission of the drawing settings is then per-
formed (step ST803). More specifically, the controller 21
transmits the drawing settings acquired in step ST802 to the
image display device 4 via the communicator 22. After the
above-mentioned processes are performed, the processing in
the navigation device 25 is ended.

[0117] Next, the operation of the image display device 4
will be explained by referring to a flow chart shown in FIG.
11(b). When a connection between the navigation device 2
and the image display device 4 is established by the turning-
on of the power to the system, reception of the display ability
is performed first (step ST251). Reception of the drawing
settings is then performed (step ST252). A correction on the
drawing settings is then performed (step ST253). Calculation
of'a coordinate setting is then performed (step ST254). These
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processes of steps ST251 to ST254 are the same as the pro-
cesses of steps ST251 to ST254 in the flowchart shown in
FIG. 4(b) with the exception that the data transmission source
is changed from the navigation device 2 to the navigation
device 26b.

(3-2) Operation at the Time of Updating Drawing Settings

[0118] Next, the operation of the image display system 1 at
the time of updating drawing settings after the operation at the
time of turning on is completed will be explained by referring
to a flow chart shown in FIG. 12.

[0119] First, the operation of the navigation device 25 will
be explained by referring to a flow chart shown in FIG. 12(a).
A requirement on “start” of the processing shown in FIG.
12(a)is that the controller 21 determines that drawing settings
need to be updated when triggered by an update of the time, a
user input, or the like. It is further assumed that a mode 1D
specifying the drawing settings to be updated is provided at
that time.

[0120] When the processing is started, the drawing settings
are acquired (step ST901). More specifically, the controller
21 specifies a mode ID which is provided in advance like to
acquire the drawing settings from the drawing setting storage
25b, as mentioned above. In this case, the drawing settings
which the controller 21 acquires differ from those transmitted
from the navigation device 26 when a network connection
between the navigation device 26 and the image display
device 4 is established.

[0121] The drawing settings are then transmitted (step
ST902). More specifically, the controller 21 transmits the
drawing settings acquired in step ST901 to the image display
device 4 via the communicator 22 and the network 3. After the
above-mentioned processes are performed, the operation of
the navigation device 25 is ended.

[0122] Next, the operation of the image display device 4
will be explained by referring to a flow chart shown in FIG.
12(b). When the processing is started, the drawing settings are
received first (step ST951). More specifically, the controller
41 receives the drawing settings transmitted thereto, via the
network 3 and the communicator 43, from the navigation
device 2, and stores the drawing settings in the drawing set-
ting storage 45 as the “drawing settings before correction.”
[0123] A correction on the drawing settings is then per-
formed (step ST952). More specifically, the controller 41
corrects the drawing settings by using a map data provider
display ability stored in the display ability storage 44, the
drawing settings before correction stored in the drawing set-
ting storage 45, and the “display ability of the image display
device 4 itself” stored in advance in the drawing setting stor-
age 45. A concrete correcting method is the same as the
method explained in Embodiment 1.

[0124] Then, a standby process is performed until drawing
is completed (step ST953). More specifically, the controller
41 checks to see whether or not the image display device 4
itself is performing processing shown in FIG. 5 (4), and, when
the image display device is performing the processing, the
controller causes this processing to pause until the processing
is completed, i.e., until the processing reaches “End” of FIG.
5(b). In contrast, when the image display device is performing
the processing, or when the processing is completed, the
controller advances to a process of step ST954.

[0125] The drawing settings are updated in step ST954.
More specifically, the controller 41 stores the drawing set-
tings corrected in step ST952 in the drawing setting storage
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45 as the “drawing settings after correction.” After the above-
mentioned processes are performed, the processing in the
image display device 4 is ended.

[0126] Aspreviously explained, the navigation device 25 of
the image display system 15 in accordance with Embodiment
3 acquires drawing settings from the drawing setting storage
25b on the basis of a mode 1D, and transmits the drawing
settings to the image display device 4 via the communicator
22 and the network 3. The image display device 4 stores the
drawing settings received via the network 3 and the commu-
nicator 43 in the drawing setting storage 45 and performs a
correction on the drawing settings, and, after map drawing is
completed, stores the corrected drawing settings in the draw-
ing setting storage 45 to update the drawing settings. Accord-
ingly, a change of drawing settings can be achieved at a time
other than the time when the image display system is started,
and, as a result, the flexibility of the image display system 15
can be improved. In addition, because only after map drawing
is completed, the corrected drawing settings are stored in the
drawing setting storage 45, the drawing settings can be pre-
vented from being changed during the drawing, and hence
drawing of a map different from what is expected can be
prevented.

[0127] Further, although the image display system in accor-
dance with above-mentioned Embodiment 3 is configured in
such a way as to transmit all of drawing settings acquired on
the basis of a mode ID to the image display device 4, the
image display system can be alternatively configured in such
a way as to extract the difference between the drawing set-
tings before change and the drawing settings after change and
transmit only the difference to the image display device 4.
This configuration can be implemented by adding a process
of storing the mode ID showing the mode currently being
used and extracting the difference between the drawing set-
tings before change and the drawing settings after change to
the navigation device 2b, and adding a process of correcting
and updating the drawing settings by using the received dif-
ference to the image display device 4. According to this
configuration, the amount of data transmitted from the navi-
gation device 25 to the image display device 4 can be reduced.
Aslong as there is a partial difference for each drawing setting
1D, all of the setting information shown by the drawing setting
ID can be transmitted as the difference or a difference can be
extracted for each item of the setting information.

[0128] Further, although the image display system in accor-
dance with above-mentioned Embodiment 3 is configured in
such a way as to store the mode ID showing the mode cur-
rently being used, the image display system can be alterna-
tively configured in such a way that when there are two or
more image display devices connected to the navigation
device 25, the navigation device 25 separately stores a mode
ID (drawing settings) which each of the image display
devices is using. According to this configuration, the image
display devices are enabled to use different display settings,
and drawing settings using a difference can be transmitted to
each of the image display devices.

[0129] In addition, the operation of updating drawing set-
tings which is explained in this Embodiment 3 can also be
applied to Embodiment 2. However, because the image dis-
play device 4a stores a map screen in the drawing data storage
46 in Embodiment 2, the map screen does not necessarily vary
promptly even if the drawing settings are changed. Con-
cretely, when the next map screen is drawn, this map screen
displayed is based on the drawing settings after change. How-
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ever, by configuring the system in such a way that after
transmission of drawing settings, the navigation device 2b
transmits the vertex string included in the map data (image
data) and information for instructing the area to be displayed
in the screen drawn by the vertex string to the image display
device 4a, the changed drawing settings can be reflected in the
map screen promptly.

[0130] While the invention has been described in its pre-
ferred embodiments, it is to be understood that an arbitrary
combination of two or more of the above-mentioned embodi-
ments can be made, various changes can be made in an arbi-
trary component in accordance with any one of the above-
mentioned embodiments, and an arbitrary component in
accordance with any one of the above-mentioned embodi-
ments can be omitted within the scope of the invention.

INDUSTRIAL APPLICABILITY

[0131] The present invention can be used for, for example,
a car navigation system or the like that enables the user to
view a map or a content other than a map which is displayed
in such a way as to be legible to the user, in each of image
display devices which a plurality of users have, respectively.

EXPLANATIONS OF REFERENCE NUMERALS

[0132] 1, 1a, and 15 image display system, 2, 2a, and 2b
navigation device, 3 network, 4 and 4a image display device,
21,121, and 131 controller, 22, 122, and 132 communicator,
23 and 133 display ability storage, 24 and 124 map data
storage, 25, 255, and 125 drawing setting storage, 26 and 136
current position detector, 27 extracted area storage, 41 con-
troller, 42 display, 43 communicator, 44 display ability stor-
age, 45 drawing setting storage, 46 drawing data storage, 120
server, and 130 smart phone.

1. An image display device comprising:

a drawing setting storage to store a drawing setting for
specifying a method of drawing a component of an
image;

a controller to correct said drawing setting on a basis of
both a display ability of an image data provider and its
own display ability, and to draw an image by using said
drawing setting corrected thereby; and

a display to display the image drawn by said controller.

2. The image display device according to claim 1, wherein
said controller draws the image by using said corrected draw-
ing setting after converting coordinates of the component of
said image included in said image data on a basis of both the
display ability of the image data provider and its own display
ability.

3. The image display device according to claim 1, wherein
the drawing setting stored in said drawing setting storage is
transmitted from outside said image display device before
said controller draws the image, but the drawing setting is not
transmitted from outside said image display device when said
controller draws the image.

4. The image display device according to claim 1, wherein
when a value of a result of correcting said drawing setting is
greater than or less than a set threshold, said controller sets
said threshold to be the correction result.

5. The image display device according to claim 1, wherein
said controller performs a control operation in such a way as
not to draw a part of the image, on a basis of a display priority
included in said drawing setting.
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6. An image transmission device that transmits image data
to an image display device, said image transmission device
comprising:

an image data storage to store image data including data for
drawing a component of an image;

a drawing setting storage to store a drawing setting for
specifying a method of drawing the component of said
image; and

a controller to transmit said drawing setting when a net-
work connection with said image display device is estab-
lished, and to transmit said image data when said image
display device draws the image.

7. An image display system in which an image transmis-
sion device and an image display device are connected to each
other via a network, wherein said image transmission device
transmits a drawing setting for specifying a method of draw-
ing a component of an image when a network connection with
said image display device is established, and transmits image
data including data for drawing the component of said image
when said image display device draws the image, and wherein
said image display device receives said drawing setting from
said image transmission device, and corrects said drawing
setting on a basis of both a display ability of said image
transmission device and its own display ability, and, when
receiving said image data from said image transmission
device, draws and displays the image by using said drawing
setting corrected thereby.

8. The image display system according to claim 7, wherein
said image transmission device stores a drawing area in which
said image data are drawn and a screen resolution of a drawn
screen, defines, as a display area, an area which is centered at
a current position in said drawing area, the current position
being calculated on a basis of said drawing area and said
screen resolution, and which corresponds to the screen reso-
Iution of said image transmission device, and, when said
display area is not contained in said drawing area, transmits
both said image data which said image transmission device
acquires and said display area to said image display device,
and wherein said image display device displays an image in
an area corresponding to said display area received from said
image transmission device.

9. The image display system according to claim 8, wherein
said image transmission device dynamically changes said
screen resolution of the drawn screen according to a resource
use status thereof.

10. The image display system according to claim 8,
wherein said screen resolution of the drawn screen is speci-
fied by said image display device.

11. The image display system according to claim 8,
wherein said image transmission device selects either one of
a screen resolution specified by said image display device and
said screen resolution of the drawn screen stored therein, and
transmits the screen resolution selected thereby to said image
display device.

12. The image display system according to claim 8,
wherein when transmitting data for drawing the component
of said image included in said image data to said image
display device, said image transmission device transmits only
a portion not overlapping data for drawing the component of
said image which is transmitted last time, and, as to a portion
overlapping the data which is transmitted last time, transmits
both a range of this portion and data showing an amount of
movement in the drawing area, and wherein said image dis-
play device includes a drawing data storage to store the image
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which is drawn by using said image data received from said
image transmission device, and moves a portion of the image
held in said drawing data storage within the image on a basis
of the range of the overlapping portion and the data showing
the amount of movement which are received from said image
transmission device.

13. The image display system according to claim 8,
wherein said image display device stores said display area
received from said image transmission device and omits a
change of display contents when the image currently being
displayed thereby is other than a map image.

14. The image display system according to claim 7,
wherein said image transmission device stores a plurality of
drawing settings and transmits a drawing setting which is
included in said plurality of drawing settings and which is
different from said drawing setting transmitted when the net-
work connection with said image display device is estab-
lished to said image display device, and wherein said image
display device corrects the drawing setting different from said
drawing setting transmitted when the network connection
with said image display device is established on a basis of the
display ability of said image transmission device and its own
display ability, and updates said drawing setting corrected
thereby to a new drawing setting.

15. The image display system according to claim 14,
wherein said image transmission device transmits, as said
drawing setting which is to be transmitted to said image
display device, a difference between a drawing setting which
is transmitted last time and the drawing setting which is to be
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transmitted this time, and wherein said image display device
updates said drawing setting by using said difference between
the drawing settings received from said image transmission
device.

16. The image display system according to claim 14,
wherein a plurality of said image display devices are con-
nected to said image transmission device, and said plurality of
image display devices store drawing settings currently being
used, respectively.

17. The image display system according to claim 14,
wherein after transmitting said drawing setting to said image
display device, said image transmission device transmits both
the data for drawing the component of said image included in
the image data and information for specifying an area to be
displayed in the screen drawn by said data to said image
display device.

18. The image display system according to claim 7,
wherein said image transmission device includes a server and
a mobile terminal which are connected via a network, and
wherein said server includes an image data storage to store the
image data, and a drawing setting storage to store said draw-
ing setting, and said mobile terminal includes a controller to
transmit said drawing setting received from said server to said
image display device when a network connection with said
image display device is established, and to transmit aid image
data received from said server to said image display device
when said image display device draws the image.
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