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RADAR MONITORING DEVICE

RELATED APPLICATIONS

The present application claims priority to Japanese Patent
Application Number 2008-141000, filed May 29, 2008, the
entirety of which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a radar monitoring device
that is installed in a vehicle and monitors the neighborhood of
the vehicle using a radar unit.

2. Description of the Related Art

A technique for detecting neighboring obstacles using an
Ultra WideBand (UWB) radar is known as a radar monitoring
device that is installed in a vehicle and monitors the neigh-
borhood of the vehicle using a radar unit (for example, refer to
Japanese Unexamined Patent Application Publication No.
2007-132768).

In some cases, for example, normal operations of radio
telescopes used in observatories and precision medical equip-
ment used in medical institutions are obstructed by electro-
magnetic waves radiating in the neighborhood.

On the other hand, radar units installed in vehicles that are
mobile units emit electromagnetic waves at unspecified posi-
tions in unspecified time periods. Thus, it is feared that
adverse effects occur on, for example, such radio telescopes
and precision medical equipment. In particular, since UWB
radars use a wide frequency band, it is feared to a greater
extent that the adverse effects occur.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
prevent the occurrence of adverse effects on a facility that
suffers effects from radar waves, such as a radio telescope or
precision medical equipment, caused by a radar unit installed
in a vehicle.

To achieve the object, the present embodiments provide a
radar monitoring device that monitors the neighborhood and
surrounding area of a vehicle using a radar unit. The radar
monitoring device may include a storage unit that stores radar
prohibited areas that are geographical areas in which emis-
sion of a radar wave is prohibited, a current position calcu-
lating unit that may calculate a current position, and a radar
control unit that may cause the radar unit to stop or halt
emission of a radar wave when the current position is located
in one of the radar prohibited areas. In particular, the radar
control unit may cause the radar unit to stop emission of a
radar wave when the current position is moved from outside
of'a first radar prohibited area of the radar prohibited areas to
inside of the first radar prohibited area and may cause the
radar unit to start emission of a radar wave when the current
position is moved from inside of a second radar prohibited
area of the radar prohibited areas to outside of the second
radar prohibited area.

As another example, the radar control unit may cause the
radar unit to stop emission of a radar wave when the current
position is moved from outside of a radar prohibited area, the
radar prohibited area being from among a plurality of radar
prohibited areas, to inside of the first radar prohibited area.
Subsequently, the radar control unit may cause the radar unit
to re-start emission of a radar wave when the current position
is moved from inside of the radar prohibited area to outside of
the radar prohibited area. Therefore, the radar control unit
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may secure the radar unit when the vehicle crosses into aradar
prohibited area, and may enable the radar unit when the
vehicle crosses out of a radar prohibited area, or vice versa.

In such a radar monitoring device, since no radar wave is
emitted in any preset radar prohibited area, when a radar
prohibited area is set in the neighborhood of a facility that
suffers effects from radar waves, such as a radio telescope,
precision medical equipment, or other radar sensitive equip-
ment, the occurrence of adverse effects on the facility caused
by a radar unit installed in a vehicle may be prevented.

The radar monitoring device preferably further may
include a radar stoppage notification unit that notifies a user
that monitoring of the neighborhood of the vehicle using the
radar unit has been stopped when the radar control unit has
caused the radar unit to stop emission of a radar wave or a
radar stoppage indication unit that indicates to the user that
monitoring of the neighborhood of the vehicle using the radar
unit is being stopped during stoppage of emission of a radar
wave in the radar unit so that, while monitoring of the neigh-
borhood using the radar unit is being stopped, the user may be
prevented from erroneously recognizing that monitoring of
the neighborhood using the radar unit is being performed.

Moreover, the radar monitoring device may further include
a guidance image display unit that displays a guidance image
that includes a first map and a current position mark indicat-
ing the current position on the first map, and a radar prohib-
ited area display unit that displays the scope of a third radar
prohibited area of the radar prohibited areas, the third radar
prohibited area may include the current position, on the first
map during stoppage of emission of a radar wave in the radar
unit. In this case, during the stoppage of emission of a radar
wave in the radar unit, when the scope of the first map is
included in the third radar prohibited area, the radar prohib-
ited area display unit preferably may display, together with
the guidance image, an image that shows, on a second map
that may include an entire part of the third radar prohibited
area and the current position, the current position and the
scope of the third radar prohibited area. Moreover, when each
of the radar prohibited areas is set for an institution that
includes a facility that suffers an adverse effect from a radar
wave in the neighborhood of the institution, a position of the
institution is preferably stored in the storage unit for the radar
prohibited area, and the radar prohibited area display unit
preferably displays a position of an institution for which the
third radar prohibited area is set on the first map.

In such an arrangement, the user may readily determine on
a map, in relation to the current position, a radar prohibited
area, an institution for which the radar prohibited area is set,
and the like that currently cause the stoppage of monitoring of
the neighborhood using a radar unit.

In the aforementioned radar monitoring device, the radar
unit may emit a UWB radar wave.

According to the present invention, the occurrence of
adverse effects on a facility that suffers effects from radar
waves, such as a radio telescope or precision medical equip-
ment, caused by a radar unit installed in a vehicle may be
prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a block diagram showing the components of an
in-vehicle system according to an exemplary embodiment;

FIG. 1B shows how a radar unit according to the exemplary
embodiment may be used;

FIG. 2 shows map data and radar prohibited area informa-
tion provided in a navigation unit according to the exemplary
embodiment;
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FIGS. 3A, 3B, and 3C show exemplary display screens of
the navigation unit according to the exemplary embodiment;
and

FIG. 4 is a flowchart showing a radar suppression process
according to the exemplary embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An exemplary embodiment of the present invention will
now be described.

FIG. 1A shows the components of an in-vehicle system
according to the exemplary embodiment.

The in-vehicle system may include a radar unit 1, a radar
control unit 2, a storage unit 3, a Global Positioning System
(GPS) receiver 4, a vehicle sensor 5, a navigation unit 6, a
voice output unit 7, a speaker 8, an input unit 9, a display unit
10, and a graphical user interface (GUI) control unit 11 that
provides, to users, GUIs in which, for example, the input unit
9 and the display unit 10 are used, as shown in the drawing.

The radar unit 1 is provided at the front end of a vehicle, as
shown in FIG. 1B, and detects the position (distance and
direction) of an object in front of the vehicle using a UWB
radar or other radar. For example, the radar control unit 2
detects an obstacle in front of the vehicle on the basis of the
position of the object detected by the radar unit 1, outputs a
notification, a guidance, or the like when an obstacle is
detected, and controls the emission of radar waves by the
radar unit 1. The radar control unit 2 may be provided in the
navigation unit 6 described below.

The vehicle sensor 5 represents a group of sensors that
detect various vehicle states, such as an orientation sensor, for
example, an angular acceleration sensor or a geomagnetic
sensor, and a vehicle speed pulse sensor.

Map data that expresses maps and radar prohibited area
information may be stored in the storage unit 3, as shown in
FIG. 2.

In the radar prohibited area information, a prohibited area
record set for each radar prohibited area may be registered. A
radar prohibited area is an area preset for the neighborhood of
an institution equipped with facilities that may suffer adverse
effects from radar waves, for example, an observatory
equipped with a radio telescope or a medical institution
equipped with precision medical equipment, and may be set
so that, when a radar is used outside of the area, the electro-
magnetic waves do not have any effect on the facilities of the
institution.

For a prohibited area record set for each radar prohibited
area set in this manner, causal institution information that
indicates, for example, the institution name, institution type,
and position of an institution for which the radar prohibited
area may be set, such as an observatory or a medical institu-
tion, and prohibited area data that indicates the geographical
scope of the radar prohibited area may be registered.

In such an arrangement, the navigation unit 6 may respec-
tively calculate, as the current position and the current trav-
eling direction, the most probable coordinates as the current
position and the most probable direction as the current trav-
eling direction by performing, for example, map matching
between the current position estimated from the outputs of the
vehicle sensor 5, the GPS receiver 4, and the like and a map
expressed by a segment of map data read from the storage unit
3.

Moreover, the navigation unit 6 may accept, in response to
a request to set a destination from a user, the setting of the

25

35

40

45

65

4

destination from the user via the input unit 9 and the GUI
control unit 11 and may search for and set a recommended
route to the destination.

Moreover, the navigation unit 6 may display a map image
300 of the neighborhood of the current position expressed by
a segment of map data read from the storage unit 3 on the
display screen of the display unit 10 via the GUI control unit
11 on a map scale corresponding to preset user settings, initial
settings, and the like so that the calculated current traveling
direction is upward, as shown in FIG. 3A. Moreover, at this
time, the navigation unit 6 may display a current position
mark 301 on a position corresponding to the calculated cur-
rent position. Moreover, when a recommended route is set,
the navigation unit 6 may display, on the map image 300, a
recommended route graphic symbol 302 that indicates a part
onthe side of a destination ahead of the current position on the
recommended route. Moreover, when a destination falls
within a geographical scope indicated by the map image 300,
the navigation unit 6 may display a destination mark that
indicates the position of the destination on the map image
300.

A radar suppression process performed by the radar control
unit 2 in such an arrangement will next be described.

FIG. 4 shows the steps of the radar suppression process.

In step 402, the navigation unit 6 first obtains the current
position calculated in the aforementioned manner, as shown
in the drawing. Then, in step 404, it is determined whether the
current position is located in any radar prohibited area. In this
case, whether the current position is located in any radar
prohibited area is determined by determining that, when the
current position is located in an area indicated by prohibited
area data registered in a prohibited area record in the radar
prohibited area information stored in the storage unit 3, the
current position is located in a radar prohibited area.

When it is determined that the current position is not
located in any radar prohibited area, the process proceeds to
step 406. In step 406, the radar control unit 2 causes the radar
unit 1 to start the emission of radar waves and the measure-
ment of the position of an object. Then, in step 408, the radar
control unit 2 starts guidance during the operation of a radar.

In this case, the guidance during the operation of a radar is
performed by, when the guidance is started, reproducing a
voice guidance such as “Radar monitoring is started” to the
speaker 8 via the voice output unit 7 and displaying an icon
311 thatindicates that a radar is in operation on the map image
300 on the display unit 10 via the GUI control unit 11, as
shown in FIG. 3A.

Subsequently, the acquisition of the current position in step
410 and the determination of whether the current position is
located in any radar prohibited area in step 412 are repeated
until the current position is located in a radar prohibited area.
When the current position is located in a radar prohibited
area, in step 414, the guidance during the operation of a radar
is terminated, and then the process proceeds to step 416. In the
process of terminating the guidance during the operation of a
radar in step 414, the display of the icon 311 is erased.

On the other hand, when it is determined in step 404 that the
current position is located in a radar prohibited area, the
process proceeds to step 416.

When the process proceeds from step 404 or step 414 to
step 416, the radar control unit 2 causes the radar unit 1 to stop
the emission of radar waves and the measurement of the
position of an object. Then, in step 418, the radar control unit
2 starts guidance during the stoppage of a radar.

Inthe guidance during the stoppage of a radar, for example,
a voice guidance such as “Since an observatory exists in the
neighborhood of the current position, radar monitoring is
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stopped” may be output to the speaker 8 via the voice output
unit 7. An institution name and the like included in a voice
guidance are preferably generated after being changed in a
manner that depends on causal institution information in the
prohibited area record of a prohibited area in which the cur-
rent position is located. Moreover, concurrently with such
voice guidance, an icon 312 that indicates that a radar is being
stopped may be displayed, as shown in FIG. 3B. Moreover, in
the guidance during the stoppage of emission of a radar or
radar waves, a mark 321 that represents an institution type
indicated by the causal institution information in the prohib-
ited area record of the radar prohibited area, in which the
current position is located, may be displayed on the institution
position indicated by the causal institution information on the
map image 300. Moreover, in the guidance during the stop-
page of emission of a radar or radar waves, a scope 322 of the
radar prohibited area indicated by prohibited area data in the
prohibited area record of the radar prohibited area, in which
the current position is located, may be displayed on the map
image 300. In this case, when an entire part or major part of a
geographical scope corresponding to the map image 300,
which is currently displayed, is covered by the radar prohib-
ited area, the scope of the radar prohibited area cannot be
displayed on the map image 300 with good visibility. Thus,
the scope of the radar prohibited area may be displayed on the
map image 300 in a manner shown in FIG. 3C instead of a
manner shown in FIG. 3B.

Specifically, amap 330 of a geographical scope that covers
the current position and the entire radar prohibited area may
be displayed in a child window on the map image 300 on the
basis of the map data, the scale of the map 330 being as large
as possible. Then, together with display 331 of the current
position, the mark 321 and the scope 322 may be displayed on
the map 330.

Subsequently, the acquisition of the current position in step
420 and the determination of whether the current position is
located in any radar prohibited area in step 422 may be
repeated until the current position is not located in any radar
prohibited area. When the current position is not located in
any radar prohibited area, in step 424, the guidance during the
stoppage of transmission of a radar or radar waves is termi-
nated, and then the process proceeds to step 406. In the
process of terminating the guidance during the stoppage or
securing of radar in step 424, the display of the icon 312, the
display of the mark 321, and the display of the scope 322 may
be erased.

The exemplary embodiment has been described.

According to the exemplary embodiment, in this manner,
radar waves are not emitted in a radar prohibited area preset
for the neighborhood of a facility that suffers effects from
radar waves, such as a radio telescope, precision medical
equipment, or other radar sensitive equipment. Thus, the
occurrence of adverse effects on such a facility caused by the
radar unit 1 installed in a vehicle may be prevented.

When the emission of radar waves has been stopped or is
being stopped, the condition is shown to a user by, for
example, voice and display. Thus, while monitoring of the
neighborhood using the radar unit 1 is being stopped, the user
can be prevented from erroneously recognizing that monitor-
ing of the neighborhood using the radar unit 1 is being per-
formed.

Moreover, since a radar prohibited area, an institution for
which the radar prohibited area is set, and the like may be
displayed on a map image, the user may readily determine, in
relation to the current position, a radar prohibited area, an
institution for which the radar prohibited area is set, and the
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6

like that currently cause the stoppage of monitoring of the
neighborhood using a radar unit.

While there has been illustrated and described what is at
present contemplated to be preferred embodiments of the
present invention, it will be understood by those skilled in the
art that various changes and modifications may be made, and
equivalents may be substituted for elements thereof without
departing from the true scope of the invention. In addition,
many modifications may be made to adapt a particular situa-
tion to the teachings of the invention without departing from
the central scope thereof. Therefore, it is intended that this
invention not be limited to the particular embodiments dis-
closed, but that the invention will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A radar monitoring device that monitors a surrounding
neighborhood of a vehicle using a radar unit comprising:

a storage unit that stores radar prohibited areas, the radar
prohibited areas being geographical areas in which an
emission of a radar wave is prohibited;

a current position calculating unit that calculates a current
position;

a radar control unit that directs the radar unit to stop emis-
sion of a radar wave when the current position is located
in one of the radar prohibited areas;

a guidance image display unit that displays a guidance
image that includes a first map and a current position
mark indicating the current position of the vehicle on the
first map; and

a radar prohibited area display unit that displays a geo-
graphical scope of a current radar prohibited area of the
radar prohibited areas, the current radar prohibited area
including the current position, on the first map during the
stoppage of emission of a radar wave in the radar unit;

wherein, during stoppage of emission of aradar wave in the
radar unit, when an entire or major part of'a geographical
scope of the first map is included in the geographical
scope of the current radar prohibited area, the radar
prohibited area display unit displays, together with the
guidance image including the first map, an additional
image that shows, on a second map having a larger scale
that covers an entire part of the geographic scope of the
current radar prohibited area, the current position and
the geographical scope of the current radar prohibited
area.

2. The radar monitoring device according to claim 1,
wherein the radar unit emits an Ultra WideBand (UWB) radar
wave.

3. The radar monitoring device according to claim 1,
wherein the radar control unit directs the radar unit to (1) stop
emission of a radar wave when the current position is moved
from outside of a first radar prohibited area of the radar
prohibited areas to inside of the first radar prohibited area and
(2) start emission of a radar wave when the current position is
moved from inside of a second radar prohibited area of the
radar prohibited areas to outside of the second radar prohib-
ited area.

4. The radar monitoring device according to claim 3, fur-
ther comprising a radar stoppage notification unit that notifies
auser that monitoring of the surrounding neighborhood of the
vehicle using the radar unit has been stopped when the radar
control unit has directed the radar unit to stop emission of a
radar wave.

5. The radar monitoring device according to claim 4, fur-
ther comprising a radar stoppage indication unit that indicates
to the user that monitoring of the surrounding neighborhood
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of the vehicle using the radar unit is being stopped during
stoppage of emission of a radar wave in the radar unit.

6. The radar monitoring device according to claim 3,
wherein each of the radar prohibited areas is set for an insti-
tution that includes a facility that suffers an adverse effect
from a radar wave within a neighborhood of the institution,

a position of the institution is stored in the storage unit for

the radar prohibited area, and

during stoppage of emission of a radar wave in the radar

unit, the radar prohibited area display unit displays a
position of an institution for which the current radar
prohibited area is set on the first map.

7. The radar monitoring device according to claim 3, fur-
ther comprising a radar stoppage indication unit that indicates
to a user that monitoring of the surrounding neighborhood of
the vehicle using the radar unit is stopped during the stoppage
of emission of a radar wave in the radar unit.

8. The radar monitoring device according to claim 1,
wherein each of the radar prohibited areas is set for an insti-
tution that includes a facility that suffers an adverse effect
from a radar wave within a neighborhood of the institution,

a position of the institution is stored in the storage unit for

the radar prohibited area, and

during the stoppage of emission of a radar wave in the radar

unit, the radar prohibited area display unit displays a
position of an institution for which the current radar
prohibited area is set on the first map.

9. A radar unit control method for controlling, in a radar
monitoring device that monitors a surrounding neighborhood
of'a vehicle using a radar unit, operation of the radar unit, the
method comprising:

calculating a current position;

detecting, on the basis of radar prohibited areas that are

geographical areas in which emission of a radar wave is
prohibited and are stored in advance in a storage unit,
whether the current position is located in one of the radar
prohibited areas;

causing the radar unit to stop emission of a radar wave

when the current position is located in one of the radar
prohibited areas;

displaying on a display unit a guidance image that includes

a first map and a current position mark indicating the
current position of the vehicle on the first map; and

40

8
displaying on the display unit a geographical scope of a
current radar prohibited area of the radar prohibited
areas, the current radar prohibited area including the
current position, on the first map during the stoppage of
emission of a radar wave in the radar unit;

wherein, during stoppage of emission of aradar wave in the

radar unit, when an entire or major part of'a geographical
scope of the first map is included in the geographic scope
of the current radar prohibited area, displaying on the
display unit, together with the guidance image including
the first map, an additional image that shows, on a sec-
ond map having a larger scale that covers an entire part
of the geographical scope of the current radar prohibited
area, the current position and the geographical scope of
the current radar prohibited area.

10. The radar unit control method according to claim 9,
wherein the radar unit is caused to stop emission of a radar
wave when the current position is moved from outside of a
first radar prohibited area of the radar prohibited areas to
inside of the first radar prohibited area, and the radar unit is
caused to start emission of a radar wave when the current
position is moved from inside of a second radar prohibited
area of the radar prohibited areas to outside of the second
radar prohibited area.

11. The radar unit control method according to claim 10,
further comprising notifying a user that monitoring of the
surrounding neighborhood of the vehicle using the radar unit
has been stopped when the radar unit has been caused to stop
emission of a radar wave.

12. The radar unit control method according to claim 10,
further comprising indicating to a user that monitoring of the
surrounding neighborhood of the vehicle using the radar unit
is being stopped during the stoppage of emission of a radar
wave in the radar unit.

13. The radar unit control method according to claim 9,
wherein the radar unit is caused to stop emission of a radar
wave when the current position is moved from outside of a
radar prohibited area to inside of the radar prohibited area,
and the radar unit is caused to start emission of a radar wave
when the current position is moved from inside of the radar
prohibited area to outside of the radar prohibited area.
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