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(57) ABSTRACT

The purpose is to provide a navigation information device
and a navigation information processing method capable of
excellently grasping a surrounding situation of own ship and
improving a visibility of a detection result by a sonar. The
navigation information device is provided with a surround-
ing information generating module for generating surround-
ing information around the ship itself, a sonar information
generating module for generating sonar information indicat-
ing the detection result by the sonar, and a display control
module for performing control for enlarging one display
area of a surrounding screen on which the surrounding
information is displayed and a sonar screen on which the
sonar information is displayed and reducing the other dis-
play area, as compared with corresponding display area
before satisfying the predetermined condition, when the
predetermined condition is satisfied.

20 Claims, 9 Drawing Sheets
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NAVIGATION INFORMATION DEVICE AND
NAVIGATION INFORMATION PROCESSING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. § 119 to
Japanese Patent Application No. 2020-045938, which was
filed on Mar. 17, 2020, the entire disclosure of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION
Technical Field

To provide a navigation information device and a navi-
gation information processing method.

Description of the Related Art

Conventionally, a technique has been developed in which
a detection result of a target such as a fish school by a sonar
mounted on a ship is superimposed on a chart screen
showing a surrounding situation of an own ship.

However, since an area to be detected by the sonar is, for
example, an area having a radius of about 5 km around the
ship itself, and the display area of the detection result by the
sonar is small relative to an entire chart, the detection result
is difficult to be confirmed on a display screen.

On the other hand, there is a problem that a chart of a wide
area cannot be displayed on a screen in which the area to be
detected by the sonar is largely displayed, and the surround-
ing situation of the own ship cannot be sufficiently grasped.

SUMMARY OF THE INVENTION

It is an object of a present invention to provide a navi-
gation information device and a navigation information
processing method which can grasp the surrounding situa-
tion of the own ship well and can improve the visibility of
the detection result by the sonar.

A first aspect of the present invention relates to the
navigation information device. The navigation information
device according to the aspect includes processing circuitry
configured to generate surrounding information about a
surrounding of an own ship, generate sonar information
indicating a detection result by a sonar, and when a prede-
termined condition is satisfied, control to enlarge a display
area of one of a surrounding screen on which the surround-
ing information is displayed and a sonar screen on which the
sonar information is displayed and to reduce another display
area, as compared with before the predetermined condition
is satisfied.

According to the navigation information device according
to the aspect, by including two screens relating to ships of
different scales on one display screen and displaying them in
different sizes, each of the two screens is displayed in an
appropriate size, and both surrounding information of a wide
area around the ship and target of fish school or the like
existing in an area near the ship can be grasped at one time
on one display screen. Therefore, the surrounding situation
of'the own ship can be well grasped, and the visibility of the
detection result by the sonar can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a configuration of a navigation information
system according to an embodiment of the present inven-
tion;
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FIG. 2 shows an example of a display screen displayed by
the navigation information device according to the embodi-
ment of the present invention;

FIG. 3 shows an example of the display screen displayed
by the navigation information device according to the
embodiment of the present invention;

FIG. 4 shows an example of the display screen displayed
by the navigation information device according to the
embodiment of the present invention;

FIG. 5 shows an example of the display screen on which
marks are superimposed, displayed by the navigation infor-
mation device according to the embodiment of the present
invention;

FIG. 6 shows an example of the display screen on which
marks are superimposed, displayed by the navigation infor-
mation device according to the embodiment of the present
invention;

FIG. 7 shows an example of the display screen including
information about marks displayed by the navigation infor-
mation device according to the embodiment of the present
invention;

FIG. 8 shows a flow of operations for displaying the
display screen by the navigation information device accord-
ing to the embodiment of the present invention; and

FIG. 9 shows a flow of operations when the navigation
information device according to the embodiment of the
present invention switches the display pattern of the display
screen.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the present invention will be described
below with reference to the drawings. In the drawings, the
same or corresponding portions are denoted by the same
reference numerals, and the description thereof will not be
repeated. At least some of the embodiments described below
may be optionally combined.

FIG. 1 shows a configuration of a navigation information
system 201 according to the embodiment of the present
invention.

Referring to FIG. 1, the navigation information system
201 includes a navigation information device 101, a monitor
102, a radar 103, a sonar 104, and an external device 105.
The navigation information system 201 is mounted on a
ship. Hereinafter, a ship equipped with the navigation infor-
mation system 201 is also referred to as an “own ship”.

The radar 103 transmits a radio wave, receives a reflected
wave of the transmitted radio wave from a target, and detects
the target, such as another ship or the like, existing around
the own ship on the basis of the received reflected wave.
Then, the radar 103 periodically or irregularly transmits
radar detection information indicating a latest detection
result to the navigation information device 101. The radar
detection information indicates, for example, a detection
target region R1 of the radar 103, a reception intensity of the
reflected wave by the radar 103, and a position of the target
detected by the radar 103. The detection target region R1 is,
for example, an area having a radius of about 100 km around
the own ship.

The sonar 104 transmits the ultrasonic wave, receives the
reflected wave of the transmitted ultrasonic wave from the
target, and detects the target such as a fish school existing
around the own ship on the basis of the received reflected
wave. The sonar 104 periodically or irregularly transmits
sonar detection information indicating a latest detection
result to the navigation information device 101. The sonar
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detection information indicates, for example, a detection
target region R2 of the sonar 104, a reception intensity of the
reflected wave by the sonar 104, and a position of the target
detected by the sonar 104. The detection target region R2 is,
for example, an area having a radius of about 5 km around
the own ship.

The navigation information device 101 controls to display
a surrounding screen G1 indicating the surrounding situation
of the own ship and a sonar screen G2 indicating the
detection result by the sonar 104 on the monitor 102. More
specifically, the navigation information device 101 controls
to display a display screen GA including both the surround-
ing screen G1 and the sonar screen G2 on the monitor 102.

The navigation information device 101 may be provided
with the monitor 102.

The navigation information device 101 includes process-
ing circuitry 10, an input receiving module 14, a storage
module 15, and a mark setting module 16. The processing
circuitry 10 includes a sonar information generating module
11, a surrounding information generating module 12, and a
display control module 13. The storage module 15 is, for
example, a non-volatile memory.

The sonar information generating module 11 receives the
sonar detection information transmitted from the sonar 104,
and generates sonar information for displaying the sonar
screen G2 including a sonar echo S indicating a detection
result by the sonar 104 based on the received latest sonar
detection information. Then, the sonar information generat-
ing module 11 outputs the generated sonar information to the
surrounding information generating module 12 and the
display control module 13.

The surrounding information generating module 12 reads,
for example, chart information relating to a chart from the
external device 105 and generates chart information for
displaying a chart screen periodically or irregularly based on
the read chart information. The chart information includes,
for example, landforms serving as landmarks for navigation,
place names, symbols, etc.

The external device 105 may be configured to update the
chart information periodically or irregularly. In this case, the
chart information may include time series changes such as
tidal current and water quality.

The chart information may be stored in advance in the
storage module 15. In this case, the surrounding information
generating module 12 reads the chart information from the
storage module 15. In this case, the navigation information
system 201 may not include the external device 105.

The surrounding information generating module 12
receives radar detection information transmitted from the
radar 103, and generates radar information for superimpos-
ing a radar echo L or the like showing the detection result by
the radar 103 on a chart screen on the basis of the received
latest radar detection information.

The surrounding information generating module 12
receives the sonar information outputted from the sonar
information generating module 11. Then, the surrounding
information generating module 12 generates, based on the
chart information, the radar information and the sonar infor-
mation, surrounding information for displaying the sur-
rounding screen G1, which is a screen obtained, for
example, by superimposing the radar echo L. and the sonar
echo S on the chart screen. Then, the surrounding informa-
tion generating module 12 outputs the generated surround-
ing information to the display control module 13.

The display control module 13 performs control for
displaying the display screen GA including both the sur-
rounding screen GG1 and the sonar screen G2 on the monitor
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102 based on the surrounding information outputted from
the surrounding information generating module 12 and the
sonar information outputted from the sonar information
generating module 11. More specifically, the display control
module 13 generates display screen information for display-
ing the display screen GA based on the surrounding infor-
mation and the sonar information, and outputs the generated
display screen information to the monitor 102, thereby
performing control for displaying the display screen GA on
the monitor 102.

The display control module 13 generates the display
screen information periodically or irregularly on the basis of
the latest surrounding information received from the sur-
rounding information generating module 12 and the latest
sonar information received from the sonar information gen-
erating module 11, and updates the display screen GA
displayed on the monitor 102.

FIG. 2 shows an example of the display screen GA
displayed by the navigation information device 101 accord-
ing to the embodiment of the present invention.

Referring to FIG. 2, in the display screen GA, the display
control module 13 makes either one display area of the
surrounding screen G1 or the sonar screen G2 larger than the
other display area. That is, the display control module 13
sets one of the surrounding screen G1 and the sonar screen
(G2 as a main screen and sets the other as a sub screen. The
main screen and the sub screen have areas different from
each other. For example, the area of the sub screen is less
than half the area of the main screen.

When the surrounding screen (1 is set as the main screen
and the sonar screen G2 is set as the sub screen, the display
control module 13 displays the display screen GA so that, for
example, the sonar screen G2 as the sub screen is superim-
posed on a part of the surrounding screen G1 as the main
screen, as shown in FIG. 2.

When the surrounding screen (1 is set as the main screen
and the sonar screen G2 is set as the sub screen, the display
pattern of the display screen GA is referred to as “Pattern 1”.

On the surrounding screen G1, for example, a symbol P
indicating the position of the own ship, a circle indicating
the detection target region R1 of the radar 103, the radar
echo L indicating the target of another ship or the like
detected by the radar 103, and the sonar echo S indicating
the target of a fish school or the like, detected by the sonar
104 are superimposed on the chart screen. The sonar echo S
is color-coded according to, for example, a level of the
reception intensity of the reflected wave in the sonar 104.

The sonar screen G2 includes, for example, the symbol P
indicating the position of the own ship, a circle indicating
the detection target region R2 of the sonar 104, and the sonar
echo S.

When a predetermined condition is satisfied, the display
control module 13 switches a size relationship between the
display areas of the surrounding screen G1 and the sonar
screen G2 in the display screen GA. That is, when a
predetermined condition is satisfied, the display control
module 13 switches the settings of the main screen and the
sub screen.

FIG. 3 and FIG. 4 show an example of the display screen
GA displayed by the navigation information device 101
according to the embodiment of the present invention.

Referring to FIG. 2, FIG. 3, and FIG. 4, for example, as
shown in FIG. 2, it is assumed that a predetermined condi-
tion is satisfied in a situation where the surrounding screen
G1 is set as the main screen and the sonar screen G2 is set
as the sub screen. In this case, the display control module 13
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sets the sonar screen G2 as the main screen and sets the
surrounding screen G1 as the sub screen.

Then, as shown in FIG. 3 or FIG. 4, the display control
module 13 makes the display area of the sonar screen G2
larger than the display area of the surrounding screen G1 in
the display screen GA. When the sonar screen G2 is set as
the main screen and the surrounding screen G1 is set as the
sub screen, the display pattern of the display screen GA is
referred to as “Pattern 2”.

When the display pattern is changed from “Pattern 17
shown in FIG. 2 to “Pattern 2 shown in FI1G. 4, the sizes of
the main screen and the sub screen may be gradually
changed over a certain period of time.

When a predetermined condition is satisfied, an alarm
display or an alarm sound may be generated.

The display pattern of the display screen GA first dis-
played on the monitor 102 may be either of the pattern 1 and
the pattern 2.

The surrounding screen G1 may not include the sonar
echo S. In this case, the sonar information generating
module 11 outputs the sonar information to the display
control module 13 but does not output it to the surrounding
information generating module 12. Then, the surrounding
information generating module 12 generates the surrounding
information for displaying the surrounding screen G1 which
is a screen obtained by superimposing the radar echo L on
a chart screen based on the chart information and the radar
information.

The surrounding screen G1 may not include the radar
echo L. In this case, the navigation information system 201
may not include the radar 103.

The surrounding screen G1 may be equivalent to a
nautical chart screen containing neither the radar echo L nor
the sonar echo S. In this case, the navigation information
system 201 may not include the radar 103.

The surrounding screen G1 may be the radar echo L
containing neither the chart screen nor the sonar echo S. In
this case, the navigation information system 201 may not
include the external device 105.

Referring again to FIG. 1, when a user performs an
operation to add a mark M as a mark for navigation of the
own ship to the display screen GA using a mouse or the like
(not shown), the input receiving module 14 outputs opera-
tion information indicating the operation contents to the
mark setting module 16.

Upon receiving the operation information output from the
input receiving module 14, the mark setting module 16
stores mark information relating to the mark M to be
displayed on the display screen GA in the storage module 15
based on the operation information and the chart information
stored in the external device 105. The mark information
includes, for example, latitude and longitude, place name,
current, water quality, etc., of a position where the mark M
is added.

When an operation for adding the mark M to either one of
the surrounding screen G1 and the sonar screen G2 is
performed, the display control module 13 performs control
for adding the mark M to both the surrounding screen G1
and the sonar screen G2.

More specifically, when generating the surrounding infor-
mation, the surrounding information generating module 12
confirms whether or not the mark information indicating the
latitude and longitude of the position included in the detec-
tion target region R1 of the radar 103 is stored in the storage
module 15.

When one or more mark information indicating the lati-
tude and longitude of the position included in the detection
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target region R1 are stored in the storage module 15, the
surrounding information generating module 12 generates the
surrounding information for displaying the surrounding
screen (G1 in which one or more marks M corresponding to
the one or more mark information are superimposed on the
chart screen. Then, the surrounding information generating
module 12 outputs the generated surrounding information to
the display control module 13.

The sonar information generating module 11 confirms
whether or not mark information showing latitude and
longitude of a position included in the detection target region
R2 of the sonar 104 is stored in the storage module 15 while
generating the sonar information.

Then, the sonar information generating module 11 gen-
erates the sonar information for displaying the sonar screen
G2 in which one or a plurality of marks M respectively
corresponding to the one or a plurality of mark information
are superimposed on the sonar screen G2 when one or a
plurality of mark information indicating the latitude and
longitude of the position included in the detection target
region R2 is stored in the storage module 15. The sonar
information generating module 11 outputs the generated
sonar information to the display control module 13.

As described above, the display control module 13 con-
trols to display the display screen GA including both the
surrounding screen G1 and the sonar screen G2 on the
monitor 102 based on the surrounding information from the
surrounding information generating module 12 and the sonar
information from the sonar information generating module
11.

FIG. 5 shows an example of the display screen GA on
which marks are superimposed, which is displayed by the
navigation information device 101 according to the embodi-
ment of the present invention.

Referring to FIG. 5, for example, it is assumed that the
user performs an operation of adding the mark M included
in the detection target region R2 of the sonar 104 on the
surrounding screen G1. In this case, the display control
module 13 displays the display screen GA in which a mark
M is added to both the surrounding screen G1 and the sonar
screen G2.

Referring again to FIG. 1, when a predetermined opera-
tion is performed on the displayed sonar screen G2, the
display control module 13 adds the mark M to the surround-
ing screen G1 at a position corresponding to the detection
target region R2 of the sonar 104. Specifically, it is assumed
that the user performs an operation for storing the displayed
sonar screen G2. In this case, the display control module 13
adds the mark M to the surrounding screen G1 at a position
corresponding to the detection target region R2 included in
the sonar screen G2.

FIG. 6 shows an example of the display screen GA on
which marks are superimposed, which is displayed by the
navigation information device 101 according to the embodi-
ment of the present invention.

Referring to FIG. 1 and FIG. 6, it is assumed that the sonar
screen G2 includes a storage icon Ic for instructing the
storage of the sonar screen G2. Then, it is assumed that the
user moves a cursor C to the storage icon Ic on the displayed
sonar screen G2 and performs an operation for instructing
the storage of the sonar screen G2.

In this case, the input receiving module 14 outputs opera-
tion information for instructing the storage of the sonar
screen G2 to the mark setting module 16.

When the mark setting module 16 receives the operation
information for instructing the storage of the sonar screen
G2 from the input receiving module 14, for example, the
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mark setting module 16 reads the chart information stored in
the external device 105, and stores the mark information
including the latitude/longitude, the place name, the current,
the water quality, etc., of the position corresponding to the
current detection target region R2 of the sonar 104 in the
storage module 15.

The surrounding information generating module 12 gen-
erates surrounding information based on the mark informa-
tion stored in the storage module 15, and outputs the
surrounding information to the display control module 13.

The display control module 13 receives surrounding
information from the surrounding information generating
module 12 and displays the display screen GA including the
surrounding screen G1 on which the mark M is superim-
posed on the chart screen based on the surrounding infor-
mation.

Further, the display control module 13 controls to display
information on the selected mark M when an operation to
select the mark M displayed on the surrounding screen G1
or the sonar screen G2 is performed.

FIG. 7 shows an example of the display screen GA
including information on marks displayed by the navigation
information device 101 according to the embodiment of the
present invention.

Specifically, with reference to FIG. 1 and FIG. 7, it is
assumed that the user moves the cursor C to the mark M
displayed on the display screen GA to select the mark M. In
this case, the input receiving module 14 outputs operation
information indicating the operation contents by the user to
the display control module 13.

When receiving operation information indicating the
mark M selected by the user from the input receiving module
14, the display control module 13 reads the mark informa-
tion corresponding to the mark M from the storage module
15, and displays the display screen GA including the content
of the mark information on the basis of the read mark
information.

Referring again to FIG. 1 to FIG. 3, as described above,
the display control module 13 switches the display pattern of
the display screen GA when a predetermined condition is
satisfied. For example, when a target such as a school of fish
is detected by the sonar 104, the display control module 13
makes the display area of the sonar screen G2 larger than the
display area of the surrounding screen G1 in the display
screen GA.

Specifically, when the reception intensity of the reflected
wave indicated by the sonar detection information received
from the sonar 104 is equal to or greater than a threshold
value, the sonar information generating module 11 generates
target detection information indicating that the target is
detected in the detection target region R2. The sonar infor-
mation generating module 11 outputs the target detection
information to the display control module 13 in addition to
the sonar information for displaying the sonar screen G2.

When receiving the target detection information output
from the sonar information generating module 11, the dis-
play control module 13 determines that the first predeter-
mined condition is satisfied. When the display screen GA of
the pattern 1 shown in FIG. 2 is displayed, the display
control module 13 switches the display pattern of the display
screen GA to the pattern 2 shown in FIG. 3 or FIG. 4.

For example, when the distance between the own ship and
the position designated on the chart screen is less than a
threshold Thl, the display control module 13 makes the
display area of the sonar screen G2 larger than the display
area of the surrounding screen G1 on the display screen GA.

10

15

20

25

30

35

40

45

50

55

60

65

8

The position designated on the display screen GA is, for
example, a position where the mark M is added by the user.

Specifically, when generating the sonar information, the
sonar information generating module 11 confirms whether or
not the mark information relating to the mark M included in
the range where the distance from the own ship is less than
the threshold Th1 is stored in the storage module 15.

Then, when the mark information relating to the mark M
included in the range where the distance from the own ship
is less than the threshold Thl is stored in the storage module
15, the sonar information generating module 11 generates,
for example, mark detection information indicating that the
mark M is included in the range. The sonar information
generating module 11 outputs the generated mark detection
information to the display control module 13 in addition to
the sonar information.

When receiving the mark detection information output
from the sonar information generating module 11, the dis-
play control module 13 determines that the first predeter-
mined condition is satisfied. When the display screen GA of
the pattern 1 is displayed, the display control module 13
switches the display pattern of the display screen GA to the
pattern 2.

For example, when the sonar echo S displayed on the
surrounding screen (G1 is selected in the display screen GA,
the display control module 13 makes the display area of the
sonar screen G2 larger than the display area of the surround-
ing screen G1.

Specifically, when the display screen GA of the pattern 1
is displayed, the user moves the cursor C to the sonar echo
S included in the surrounding screen G1 to select the sonar
echo S. In this case, the input receiving module 14 outputs
operation information indicating the operation contents by
the user to the display control module 13.

When the display control module 13 receives operation
information indicating that the sonar echo S included in the
surrounding screen G1 is selected from the input receiving
module 14, it determines that the first predetermined con-
dition is satisfied and switches the display pattern of the
display screen GA from the pattern 1 to the pattern 2.

For example, when the distance between the other ship or
the shore and the own ship is less than a threshold Th2, the
display control module 13 makes the display area of the
sonar screen G2 smaller than the display area of the sur-
rounding screen G1 in the display screen GA.

Specifically, when a target of the other ship or the shore
is detected by the radar 103, more specifically, when the
reception intensity of the reflected wave indicated by the
radar detection information received from the radar 103 is
equal to or greater than a threshold, the surrounding infor-
mation generating module 12 generates target detection
information indicating that the target is detected in the
detection target region R1. Then, the surrounding informa-
tion generating module 12 outputs the generated target
detection information to the display control module 13.

When receiving the target detection information output
from the surrounding information generating module 12, the
display control module 13 determines that the second pre-
determined condition is satisfied. When the display screen
GA of the pattern 2 is displayed, the display control module
13 switches the display pattern of the display screen GA to
the pattern 1.

The navigation information device 101 includes a com-
puter including a memory, and an arithmetic processing
module such as a CPU in the computer reads a program
including a part or the whole of each step of the following
flowchart from the memory and executes it. The program of
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the navigation information device 101 can be installed from
the outside. The program of the navigation information
device 101 is distributed in a state stored in a recording
medium.

FIG. 8 shows a flow of operations for displaying the
display screen GA by the navigation information device 101
according to the embodiment of the present invention.

Referring to FIG. 8, first, the sonar information generating
module 11 receives the sonar detection information trans-
mitted from the sonar 104, and generates the sonar infor-
mation based on the sonar detection information. Then, the
sonar information generating module 11 outputs the sonar
information to the surrounding information generating mod-
ule 12 and the display control module 13 (S11).

Next, the surrounding information generating module 12
receives the radar detection information transmitted from the
radar 103, and generates the radar information based on the
radar detection information (S12).

Next, the surrounding information generating module 12
generates chart information based on the chart information
stored in the storage module 15 (S13).

Next, the surrounding information generating module 12
generates surrounding information for displaying the sur-
rounding screen G1 based on the sonar information, the
radar information, and the chart information. Then, the
surrounding information generating module 12 outputs the
surrounding information to the display control module 13
(S14).

Next, the display control module 13 generates the display
screen information for displaying the display screen GA
including the surrounding screen G1 and the sonar screen
G2 on the basis of the surrounding information from the
surrounding information generating module 12 and the sonar
information from the sonar information generating module
11. The display control module 13 transmits the display
screen information to the monitor 102, thereby performing
control for displaying the display screen GA on the monitor
102 (S15).

Note that the generation of the sonar information by the
sonar information generating module 11 (S11), the genera-
tion of the radar information by the surrounding information
generating module 12 (S12), and the generation of the chart
information by the surrounding information generating
module 12 (S13) may be performed in any order. The
operations from S11 to S15 are performed periodically or
irregularly.

When generating sonar information (S11), the sonar infor-
mation generating module 11 generates the sonar informa-
tion on the basis of the sonar detection information and the
mark information when the mark information on the mark M
included in the detection target region R2 of the sonar 104
is stored in the storage module 15.

When generating the surrounding information (S14), the
surrounding information generating module 12 generates the
surrounding information based on the sonar information, the
radar information, the chart information, and the mark
information when the mark information related to the mark
M included in the detection target region R1 of the radar 103
is stored in the storage module 15.

FIG. 9 shows the flow of operations when the navigation
information device 101 according to the embodiment of the
present invention switches the display pattern of the display
screen GA.

Referring to FIG. 9, first, the display control module 13
performs control to display, for example, the display screen
GA of the pattern 1 (S21).
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Next, the display control module 13 confirms whether or
not the first predetermined condition is satisfied. Specifi-
cally, the display control module 13 confirms whether or not
at least one of the target detection information from the
sonar information generating module 11, the mark detection
information from the sonar information generating module
11, and the operation information from the input receiving
module 14 indicating that the sonar echo S is selected on the
surrounding screen G1 is received (S22).

Next, when receiving at least one of the target detection
information, the mark detection information, and the opera-
tion information, the display control module 13 determines
that the first predetermined condition is satisfied (In S22,
“YES”). The display control module 13 switches the display
pattern of the display screen GA from the pattern 1 to the
pattern 2. That is, the display control module 13 controls to
display the display screen GA of the pattern 2 (S23).

Next, the display control module 13 confirms whether or
not the second predetermined condition is satisfied. Specifi-
cally, the display control module 13 confirms whether or not
target detection information is received from the surround-
ing information generating module 12 (S24).

Next, when receiving the target detection information, the
display control module 13 determines that the second pre-
determined condition is satisfied (In S24, “YES”), and
switches the display pattern of the display screen GA from
the pattern 1 to the pattern 2. That is, the display control
module 13 controls to display the display screen GA of the
pattern 1 (S21).

On the other hand, in a state where the display screen GA
of the pattern 1 is displayed, the display control module 13
determines that the first predetermined condition is not
satisfied until at least one of target detection information and
mark detection information from the sonar information
generating module 11 and operation information indicating
that the sonar echo S is selected in the surrounding screen
G1 is received (In S22, “NO”), and continues to display the
display screen GA of the pattern 1 (S21).

Further, in the state where the display screen GA of the
pattern 2 is displayed, until receiving the target detection
information from the surrounding information generating
module 12, the display control module 13 determines that
the second predetermined condition is not satisfied (In S24,
“NO”), and continues to display the display screen GA of the
pattern 2 (S23).

The above embodiments should be considered illustrative
in all respects and not restrictive. The scope of the invention
is indicated by the claims, not by the above description, and
is intended to include all modifications within the meaning
and scope of the claims.

Terminology

It is to be understood that not necessarily all objects or
advantages may be achieved in accordance with any par-
ticular embodiment described herein. Thus, for example,
those skilled in the art will recognize that certain embodi-
ments may be configured to operate in a manner that
achieves or optimizes one advantage or group of advantages
as taught herein without necessarily achieving other objects
or advantages as may be taught or suggested herein.

All of the processes described herein may be embodied in,
and fully automated via, software code modules executed by
a computing system that includes one or more computers or
processors. The code modules may be stored in any type of
non-transitory computer-readable medium or other com-
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puter storage device. Some or all the methods may be
embodied in specialized computer hardware.

Many other variations than those described herein will be
apparent from this disclosure. For example, depending on
the embodiment, certain acts, events, or functions of any of
the algorithms described herein can be performed in a
different sequence, can be added, merged, or left out alto-
gether (e.g., not all described acts or events are necessary for
the practice of the algorithms). Moreover, in certain embodi-
ments, acts or events can be performed concurrently, e.g.,
through multi-threaded processing, interrupt processing, or
multiple processors or processor cores or on other parallel
architectures, rather than sequentially. In addition, different
tasks or processes can be performed by different machines
and/or computing systems that can function together.

The various illustrative logical blocks and modules
described in connection with the embodiments disclosed
herein can be implemented or performed by a machine, such
as a processor. A processor can be a microprocessor, but in
the alternative, the processor can be a controller, microcon-
troller, or state machine, combinations of the same, or the
like. A processor can include electrical circuitry configured
to process computer-executable instructions. In another
embodiment, a processor includes an application specific
integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable device that performs logic
operations without processing computer-executable instruc-
tions. A processor can also be implemented as a combination
of computing devices, e.g., a combination of a digital signal
processor (DSP) and a microprocessor, a plurality of micro-
processors, one or more microprocessors in conjunction
with a DSP core, or any other such configuration. Although
described herein primarily with respect to digital technol-
ogy, a processor may also include primarily analog compo-
nents. For example, some or all of the signal processing
algorithms described herein may be implemented in analog
circuitry or mixed analog and digital circuitry. A computing
environment can include any type of computer system,
including, but not limited to, a computer system based on a
microprocessor, a mainframe computer, a digital signal
processor, a portable computing device, a device controller,
or a computational engine within an appliance, to name a
few.

Conditional language such as, among others, “can,”
“could,” “might” or “may,” unless specifically stated other-
wise, are otherwise understood within the context as used in
general to convey that certain embodiments include, while
other embodiments do not include, certain features, elements
and/or steps. Thus, such conditional language is not gener-
ally intended to imply that features, elements and/or steps
are in any way required for one or more embodiments or that
one or more embodiments necessarily include logic for
deciding whether these features, elements and/or steps are
included or are to be performed in any particular embodi-
ment.

Disjunctive language such as the phrase “at least one of X,
Y, or Z,” unless specifically stated otherwise, is otherwise
understood with the context as used in general to present that
an item, term, etc., may be either X, Y, or Z, or any
combination thereof (e.g., X, Y, and/or Z). Thus, such
disjunctive language is not generally intended to, and should
not, imply that certain embodiments require at least one of
X, at least one of Y, or at least one of Z to each be present.

Any process descriptions, elements or blocks in the flow
diagrams described herein and/or depicted in the attached
figures should be understood as potentially representing
modules, segments, or portions of code which include one or
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more executable instructions for implementing specific logi-
cal functions or elements in the process. Alternate imple-
mentations are included within the scope of the embodi-
ments described herein in which elements or functions may
be deleted, executed out of order from that shown, or
discussed, including substantially concurrently or in reverse
order, depending on the functionality involved as would be
understood by those skilled in the art.

Unless otherwise explicitly stated, articles such as “a” or
“an” should generally be interpreted to include one or more
described items. Accordingly, phrases such as “a device
configured to” are intended to include one or more recited
devices. Such one or more recited devices can also be
collectively configured to carry out the stated recitations.
For example, “a processor configured to carry out recitations
A, B and C” can include a first processor configured to carry
out recitation A working in conjunction with a second
processor configured to carry out recitations B and C. In
addition, even if a specific number of an introduced embodi-
ment recitation is explicitly recited, those skilled in the art
will recognize that such recitation should typically be inter-
preted to mean at least the recited number (e.g., the bare
recitation of “two recitations,” without other modifiers,
typically means at least two recitations, or two or more
recitations).

It will be understood by those within the art that, in
general, terms used herein, are generally intended as “open”
terms (e.g., the term “including” should be interpreted as
“including but not limited to,” the term “having” should be
interpreted as “having at least,” the term “includes” should
be interpreted as “includes but is not limited to,” etc.).

For expository purposes, the term “horizontal” as used
herein is defined as a plane parallel to the plane or surface
of the floor of the area in which the system being described
is used or the method being described is performed, regard-
less of its orientation. The term “floor” can be interchanged
with the term “ground” or “water surface.” The term “ver-
tical” refers to a direction perpendicular to the horizontal as
just defined. Terms such as “above,” “below,” “bottom,”
“top,” “side,” “higher,” “lower,” “upper,” “over,” and
“under,” are defined with respect to the horizontal plane.

As used herein, the terms “attached,” ‘“‘connected,”
“mated,” and other such relational terms should be con-
strued, unless otherwise noted, to include removable, move-
able, fixed, adjustable, and/or releasable connections or
attachments. The connections/attachments can include direct
connections and/or connections having intermediate struc-
ture between the two components discussed.

Unless otherwise noted, numbers preceded by a term such
as “approximately,” “about,” and “substantially” as used
herein include the recited numbers, and also represent an
amount close to the stated amount that still performs a
desired function or achieves a desired result. For example,
the terms “approximately,” “about,” and “substantially” may
refer to an amount that is within less than 10% of the stated
amount. Features of embodiments disclosed herein preceded
by a term such as “approximately,” “about,” and “substan-
tially” as used herein represent the feature with some
variability that still performs a desired function or achieves
a desired result for that feature.

It should be emphasized that many variations and modi-
fications may be made to the above-described embodiments,
the elements of which are to be understood as being among
other acceptable examples. All such modifications and varia-
tions are intended to be included herein within the scope of
this disclosure and protected by the following claims.
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What is claimed is:
1. A navigation information device, comprising:
processing circuitry configured to:
generate surrounding information about a surrounding of
an own ship;
generate sonar information indicating a detection result by
a sonar; and
when a predetermined condition is satisfied:
enlarge a first display area of a surrounding screen on
which the surrounding information is displayed or a
sonar screen on which the sonar information is
displayed as compared to the first display area before
the predetermined condition is satisfied; and
reduce a second display area of the other of the sur-
rounding screen or the sonar screen as compared to
the second display area before the predetermined
condition is satisfied.
2. The navigation information device of claim 1, wherein:
the processing circuitry generates chart information or
radar information, as the surrounding information.
3. The navigation information device of claim 1, wherein:
the processing circuitry generates information in which
two or more of: chart information, radar information,
and the sonar information are superimposed, as the
surrounding information.

4. The navigation information device of claim 3, wherein:

the first display area is of the surrounding screen,

the second display area is of the sonar screen, and

when a sonar echo superimposed on the surrounding
screen is selected, the processing circuitry is further
configured to enlarge the second display area of the
sonar screen and to reduce the first display area of the
surrounding screen as compared with the correspond-
ing display areas before the sonar echo is selected.

5. The navigation information device of claim 1, wherein:

the first display area is of the surrounding screen,

the second display area is of the sonar screen, and

when a target is detected by the sonar, the processing
circuitry is further configured to enlarge the second
display area of the sonar screen and to reduce the first
display area of the surrounding screen as compared
with the corresponding display areas before the target
is detected.

6. The navigation information device of claim 1, wherein:

the first display area is of the surrounding screen,

the second display area is of the sonar screen, and

when a distance between the own ship and a position
designated on the surrounding screen is less than a
threshold value, the processing circuitry is further con-
figured to enlarge the second display area of the sonar
screen and to reduce the first display area of the
surrounding screen as compared with the correspond-
ing display areas before the distance becomes less than
the threshold value.

7. The navigation information device of claim 1, wherein:

the first display area is of the surrounding screen,

the second display area is of the sonar screen, and

when a distance between another ship or shore and the
own ship is less than a threshold value, the processing
circuitry is further configured to reduce the second
display area of the sonar screen and to enlarge the first
display area of the surrounding screen as compared
with the corresponding display areas before the dis-
tance becomes less than the threshold value.

8. The navigation information device of claim 1, wherein:

when an operation for adding a mark to either one of the
surrounding screen and the sonar screen is performed,
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the processing circuitry is further configured to add the
mark to both the surrounding screen and the sonar
screen.
9. The navigation information device of claim 1, wherein:
5 when a predetermined operation is performed on the sonar
screen, the processing circuitry is further configured to
add a mark at a position corresponding to a detection
target region of the sonar on the surrounding screen.

10. The navigation information device of claim 1,
wherein:

when an operation to select a mark displayed on the

surrounding screen or the sonar screen is performed,
the processing circuitry is further configured to display
information about the mark.

11. The navigation information device of claim 1,
wherein:

when the predetermined condition is satisfied, the pro-

cessing circuitry is further configured to gradually
enlarge the first display area over a certain period of
time and to gradually reduce the second display area
over the certain period of time as compared with the
corresponding display areas before the predetermined
condition is satisfied.

12. The navigation information device of claim 1,
wherein:

when the predetermined condition is satisfied, the pro-

cessing circuitry is further configured to display an
alarm display or to generate an alarm sound.

13. A navigation information processing method, com-
prising:

generating surrounding information about a surrounding

of an own ship;

generating sonar information indicating a detection result

by a sonar; and

when a predetermined condition is satisfied:

enlarging a first display area of a surrounding screen on
which the surrounding information is displayed or a
sonar screen on which the sonar information is
displayed as compared to the first display area before
the predetermined condition is satisfied; and

reducing a second display area of the other of the
surrounding screen or the sonar screen as compared
to the second display area before the predetermined
condition is satisfied.

14. The method of claim 13, further comprising generat-
ing chart information or radar information, as the surround-
ing information.

15. The method of claim 13, wherein further comprising
generating information in which two or more of: chart
information, radar information, and the sonar information
are superimposed, as the surrounding information.

16. The method of claim 15, wherein the first display area
is of the surrounding screen, and the second display area is
of the sonar screen, the method further comprising:

when a sonar echo superimposed on the surrounding

screen is selected, enlarging the second display area of
the sonar screen and reducing the first display area of
the surrounding screen as compared with the corre-
sponding display areas before the sonar echo is
selected.

17. The method of claim 15, wherein the first display area
is of the surrounding screen, and the second display area is
of the sonar screen, the method further comprising:

when a target is detected by the sonar, enlarging the

second display area of the sonar screen and reducing
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the first display area of the surrounding screen as
compared with the corresponding display areas before
the sonar echo is selected.
18. The method of claim 13, wherein the first display area
is of the surrounding screen, and the second display area is 5
of the sonar screen, the method further comprising:
when a distance between the own ship and a position
designated on the surrounding screen is less than a
threshold value, enlarging the second display area of
the sonar screen and reducing the first display area of 10
the surrounding screen as compared with the corre-
sponding display areas before the distance becomes
less than the threshold value.
19. The method of claim 13, wherein the first display area
is of the surrounding screen, and the second display area is 15
of the sonar screen, the method further comprising:
when a distance between another ship or shore and the
own ship is less than a threshold value, reducing the
second display area of the sonar screen and enlarging
the first display area of the surrounding screen as 20
compared with the corresponding display areas before
the distance becomes less than the threshold value.
20. The method of claim 13, further comprising:
when an operation for adding a mark to either one of the
surrounding screen and the sonar screen is performed, 25
adding the mark to both the surrounding screen and the
sonar screen.



