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(57) A system for presenting environment alerts for
a watercraft is provided. The system includes a display,
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Description
FIELD OF THE INVENTION

[0001] Embodiments of the present invention relate
generally to systems, devices, and methods for generat-
ing notifications and map images to promote ecologically
friendly navigational decisions as well as decisions that
comply with applicable regulatory restrictions.

BACKGROUND OF THE INVENTION

[0002] Where watercraft are used in certain manners,
the watercraft may have a negative impact on the sur-
rounding environment. For example, the watercraft or
those on the watercraft may cause issues related to the
acidification of water, pollution, overfishing, and/or pop-
ulation decline of fish, but other issues may also arise.
Current systems on watercraft are limited in their ability
to alert users regarding these issues and local regulatory
restrictions.

[0003] A modern watercraftis typically a complex sys-
tem with many subsystems and automatic routines. A
user of a watercraft often has a large number of tasks to
perform, and the user usually has a limited amount of
time and attention to devote to each task. Further, dis-
plays are often provided on watercraft, with limited space
available for the presentation of information related to
the operation of the watercraft.

BRIEF SUMMARY OF THE INVENTION

[0004] Various systems described herein may enable
ecologically friendly behaviors to be recommended or
automatically taken to reduce any negative impacts of
the watercraft on the surrounding environment. Recom-
mended ecologically friendly behaviors may be present-
ed as notifications to the user in a display to inform the
user of the potential changes. Further, notifications may
be provided of regulatory restrictions at or near the cur-
rent watercraft position. Notifications may be presented
in a concise manner in a display so that the user may be
informed about important matters without unduly inter-
fering with the operation of the watercraft. The concise
manner in which notifications are presented may enable
the notifications to be presented in small displays where
limited space is available.

[0005] Systemsdescribed herein may analyze position
data from a watercraft, environment data, and data re-
garding the status of the watercraft, and this analysis may
be used to determine notifications that are presented on
a display. Data may be obtained from onboard sensors
that are located on the watercraft and from other sources
regarding the status of the watercraft. This data may be
used alongside environment data in the form of map (or
chart)information to generate notifications and corrective
actions related to ecological items of interest and regu-
latory restrictions.

10

15

20

25

30

35

40

45

50

55

[0006] The notifications may assist in enforcing eco-
friendly behaviors, avoiding behaviors that may conflict
with the navigational context, and avoiding behaviors that
may conflict with the relevantrestrictions and regulations.
In some embodiments, the systems may block certain
actions from being executed based on the analysis, or
the systems may determine ways to automatically correct
undesirable behaviors based on any analysis - for exam-
ple, the systems may reduce the volume of onboard
speakers and/or reduce the noise level generated by oth-
er component on the watercraft to reduce the noise level
to a more appropriate level, with the systems determining
the components that need to be adjusted and how the
components should be adjusted.

[0007] Map (e.g.,chart)images may also be generated
that may be presented in a display on the watercraft. The
map images may present information to the user in a
consolidated manner where the user may quickly make
well-informed navigational decisions that are ecologically
friendly and that comply with applicable regulatory re-
strictions. Relevant items near the watercraft may be
identified such as ecological items of interest and areas
or locations where regulatory restrictions apply, and
these items may be represented in the display as envi-
ronment representations. These environment represen-
tations may be emphasized relative to other material in
the map images.

[0008] In an example embodiment, a system for pre-
senting environment alerts for a watercraft is provided.
The system includes a display, a processor, and memory
including computer program code. The computer pro-
gram code is configured to, when executed, cause the
processor to receive position data for the watercraft in-
cluding a current watercraft position, to receive environ-
ment data, to determine a status of the watercraft at the
current watercraft position, to perform an analysis of the
position data, the environment data, and the status of the
watercraft, to determine a notification based on the anal-
ysis, and to cause presentation of the notification on the
display. The notification is related to the environment da-
ta or the status of the watercraft at the current watercraft
position. The environment data may include at least one
of regulatory data or ecological data.

[0009] Various notifications may be provided. In some
embodiments, the notification may be an alert that dis-
charge is prohibited in the current watercraft position, an
alert that the watercraft is in a reduced noise area, an
alert that a watercraft noise level exceeds a permissible
level at the current watercraft position, an alert indicating
the speed limit at the current watercraft position, an alert
indicating that the watercraft is travelling at a speed that
exceeds the speed limit at the current watercraft position,
or an alert that deployment of a marine device (e.g. an
anchor, a discharge valve, a primary motor) is prohibited
at the current watercraft position. In some related em-
bodiments, the notification may be an alert that the wa-
tercraft noise level exceeds the permissible level at the
current watercraft position, and the watercraft noise level
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may be attributable to a motor, a sonar, a sounder, or an
onboard speaker on the watercraft. In some related em-
bodiments, the environment data may include regulatory
data in the form of watercraft noise level restrictions at
the current watercraft position.

[0010] Other notifications may also be provided. In
some embodiments, the notification may be an alert that
an animal could be located near the watercraft, and the
environment data may include ecological data regarding
a known location of one or more animals. Information
obtained from storage of previous sightings in the area
may be used to generate the alert. Additionally, in some
embodiments, the notification may be an alert that the
watercraft is required to operate in an electric mode at
the current watercraft position, and the environment data
may include regulatory data regarding locations where
various watercraft are required to operate in electric
mode. Furthermore, in some embodiments, the notifica-
tion may be an alert that the watercraft is not permitted
to discharge material in the current watercraft position,
the environment data may include regulatory data re-
garding positions where material discharge is not permit-
ted, and the status of the watercraft may indicate that a
command has been made to discharge material from the
watercraft.

[0011] In some embodiments, the environment data
may be saved in the memory. The task of receiving en-
vironment data may occur by retrieving the environment
data from the memory. In some related embodiments,
the environment data saved in the memory may be up-
dated periodically. In some embodiments, the computer
program code may be configured to, when executed,
cause the processor to analyze the position data, the
environment data, and a proposed action and to block
the proposed action from being performed. The notifica-
tion may indicate that the proposed action was not per-
formed.

[0012] In some embodiments, the computer program
code may be configured to, when executed, cause the
processor to receive a user command providing a pro-
posed action, to analyze the user command, the position
data, and the environment data to evaluate whether the
proposed action is permitted in the current watercraft po-
sition, and to block the proposed action from being per-
formed. The notification may indicate that the proposed
action was not performed. In some related embodiments,
the computer program code may be configured to, when
executed, cause the processor to receive a user override
command and execute the proposed action.

[0013] In some embodiments, one or more onboard
sensors may be located on the watercraft that are con-
figured to provide onboard sensor data. The onboard
sensors may include at least one of a radar, a position
sensor, a direction sensor, a sonar transducer element,
an air temperature sensor, a water temperature sensor,
a current sensor, a light sensor, a wind sensor, a noise
sensor, or a speed sensor. The onboard sensor data may
be analyzed as part of the analysis. In another example
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embodiment, a method is provided for presenting envi-
ronment alerts for a watercraft. The method includes re-
ceiving position data for the watercraftincluding a current
watercraft position, receiving environment data, deter-
mining a status of the watercraft at the current watercraft
position, performing an analysis of the position data, the
environment data, and the status of the watercraft, de-
termining a notification based on the analysis, and caus-
ing presentation of the notification on a display. The en-
vironment data may include at least one of regulatory
data or ecological data.

[0014] In some embodiments, the method may also
include receiving a user command providing a proposed
action, analyzing the user command, the position data,
and the environment data to evaluate whether the pro-
posed action is permitted in the current watercraft posi-
tion, and blocking the proposed action from being per-
formed. The notification may indicate that the proposed
action was not performed.

[0015] In another example embodiment, a non-transi-
tory computer readable medium is provided having
stored thereon software instructions. When executed by
a processor, the software instructions cause the proces-
sor to receive position data for a watercraft including a
current watercraft position, to receive environment data,
to determine a status of the watercraft at the current wa-
tercraft position, to perform an analysis of the position
data, the environment data, and the status of the water-
craft, to determine a notification based on the analysis,
and to cause presentation of the notification on a display.
The notification may be related to the environment data
or the status of the watercraft at the current watercraft
position.

[0016] In some embodiments, the environment data
may include at least one of regulatory data or ecological
data. Additionally, in some embodiments, the environ-
ment data may include regulatory data in the form of wa-
tercraft noise level restrictions at the current watercraft
position.

[0017] In another example embodiment, a system is
provided for presenting environment alerts for a water-
craft. The system includes a display, a processor, and a
memory including computer program code. The compu-
ter program code is configured to, when executed, cause
the processor to receive position data for the watercraft
including a current watercraft position, to receive envi-
ronment data, to perform an analysis of the position data
and the environment data, to generate a map image
based on the position data and the environment data,
and to cause presentation of the map image in the dis-
play. The map image includes a watercraft representa-
tion and representations of a surrounding environment
around the watercraft. The map image also includes one
or more environment representations that are empha-
sized relative to the representations of the surrounding
environment in the map image. The environment data
may include regulatory data or ecological data, and the
environment representation(s) may be related to the reg-
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ulatory data or the ecological data. Additionally, the map
image may be a two-dimensional image or a three-di-
mensional image.

[0018] In some embodiments, the environment repre-
sentation(s) may emphasize at least one of a coast line,
a closest point of the coast line, a fish sanctuary, an ec-
ological reserve, alow speed zone, areduced noise area,
a prohibited discharge area, a reef area, a shipwreck
area, or a shallow water area.

[0019] In some embodiments, the environment repre-
sentation(s) may include a first environment representa-
tion. A first distance may be a distance from the current
watercraft position to an actual position of the first envi-
ronment representation. The computer program code
may be configured to, when executed, cause the proc-
essor to cause presentation of the first distance in the
display.

[0020] In some embodiments, the computer program
code may be configured to, when executed, cause the
processor to cause presentation of the environment rep-
resentation(s) in one or more colors. The colors may in-
dicate a proximity of an item associated with the environ-
ment representation(s) in some embodiments. The
colors may indicate an item type for the item that is being
represented by the environment representation(s) in the
display in some embodiments. In some embodiments,
the colors may indicate an importance level for the item
that is being represented by the environment represen-
tation(s) in the display.

[0021] In some embodiments, the computer program
code may be configured to, when executed, cause the
processor to receive a selection of a first environment
representation and to cause presentation of additional
information regarding an item represented by the first
environment representation. In some related embodi-
ments, the computer program code may be configured
to, when executed, cause the processor to cause pres-
entation of the map image in a first area in the display
and to cause presentation of the additional information
in a second area in the display. The first area may be
separate from the second area. In other related embod-
iments, the computer program code may be configured
to, when executed, cause the processor to cause pres-
entation of the map image in a first area in the display
and to cause presentation of the additional information
as a pop-up window within the first area.

[0022] In some embodiments, the computer program
code may be configured to, when executed, cause the
processor to determine a status of the watercraft at the
current watercraft position, to perform the analysis by
analyzing the position data, the environment data, and
the status of the watercraft, to determine a notification
based on the analysis, and to cause presentation of the
notification on the display. The notification may be related
to the environment data atthe current watercraft position.
[0023] In another example embodiment, a method is
provided for generating and presenting a map image.
The method includes receiving position data for the wa-
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tercraftincluding a current watercraft position and receiv-
ing environmentdata. The method also includes perform-
ing an analysis of the position data and the environment
data, generating a map image based on the analysis,
and causing presentation of the map image in a display.
The map image includes a watercraftrepresentation, rep-
resentations of a surrounding environment around the
watercraft, and at least one environment representation
that is emphasized relative to the representations of the
surrounding environment. The environment data may in-
clude regulatory data or ecological data, and the envi-
ronment representation(s) may be related to the regula-
tory data or the ecological data.

[0024] In some embodiments, the environment repre-
sentation(s) may be presented in one or more colors.
The colors may indicate a proximity of an item associated
with the environment representation(s), an item type for
the item that is being represented by the environment
representation(s) in the display, or an importance level
for the item that is being represented by the environment
representation(s) in the display.

[0025] In another example embodiment, a non-transi-
tory computer readable medium is provided having
stored thereon software instructions. When executed by
a processor, the software instructions cause the proces-
sor to receive position data for a watercraft including a
current watercraft position, to receive environment data,
to perform an analysis of the position data and the envi-
ronment data, to generate a map image based on the
analysis, and to cause presentation of the map image in
a display. The map image includes a watercraft repre-
sentation and representations of a surrounding environ-
ment around the watercraft. The mapimage also includes
at least one environment representation that is empha-
sized relative to the representations of the surrounding
environment. The environment data may include regula-
tory data or ecological data, and the environment repre-
sentation(s) may be related to the regulatory data or the
ecological data.

[0026] In some embodiments, the software instruc-
tions, when executed by a processor, may cause the
processor to cause presentation of the environment rep-
resentation(s) in one or more colors. The colors may in-
dicate a proximity of an item associated with the at least
one environmentrepresentation, an item type for the item
thatis being represented by the atleast one environment
representation in the display, or an importance level for
the item that is being represented by the at least one
environment representation in the display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and

wherein:

FIG. 1 illustrates an example watercraft including
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various marine devices, in accordance with some
embodiments discussed herein;

FIG. 2 is a flow chart illustrating an example method
for presenting notifications regarding environment
data for a watercraft, in accordance with some em-
bodiments discussed herein;

FIGs. 3A-3C illustrate example notifications that may
be presented on a display, in accordance with some
embodiments discussed herein;

FIG. 3D illustrates an example alarm that may be
presented on a display when multiple notifications
are available at the same time, in accordance with
some embodiments discussed herein;

FIG. 3E illustrates an example display having a map
image in a first area and a notification in a second
area, in accordance with some embodiments dis-
cussed herein;

FIG. 3F illustrates an example display having a map
image in a first area and a notification provided in a
pop-up window within the first area, in accordance
with some embodiments discussed herein;

FIG. 4 is a flow chart illustrating an example method
for generating and presenting a map image, in ac-
cordance with some embodiments discussed herein;
FIG. 5A illustrates an example map image having
environment representations emphasized thereon,
in accordance with some embodiments discussed
herein;

FIG. 5B illustrates an example display presenting a
map image in a first area, consolidated information
in a second area, and additional information regard-
ing a selected environment representation in a third
area, in accordance with some embodiments dis-
cussed herein; and

FIG. 6 is a block diagram illustrating an example sys-
tem with various electronic devices, marine devices,
and secondary devices, in accordance with some
embodiments discussed herein.

DETAILED DESCRIPTION

[0028] Example embodiments of the presentinvention
now will be described more fully hereinafter with refer-
ence to the accompanying drawings, in which some, but
not all embodiments of the invention are shown. Indeed,
the invention may be embodied in many different forms
and should not be construed as limited to the example
embodiments set forth herein; rather, these embodi-
ments are provided so that this disclosure will satisfy ap-
plicable legal requirements. Like reference numerals
generally refer to like elements throughout. For example,
reference numerals 332, 532, and 632 each refer to sim-
ilar displays. Additionally, any connections or attach-
ments may be direct or indirect connections or attach-
ments unless specifically noted otherwise.

[0029] FIG. 1illustrates an example watercraft 100 in-
cluding various marine devices, in accordance with some
embodiments discussed herein. As depicted in FIG. 1,
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the watercraft 100 (e.g., a vessel) is configured to
traverse a marine environment, e.g. body of water 101,
and may use one or more sonar transducer assemblies
102a, 102b, and 102c disposed on and/or proximate to
the watercraft. Notably, example watercraft contemplat-
ed herein may be surface watercraft, submersible water-
craft, or any other implementation known to those skilled
in the art. The transducer assemblies 102a, 102b, and
102c may each include one or more transducer elements
(such asin the form of the example assemblies described
herein) configured to transmit sound waves into a body
of water, receive sonar returns from the body of water,
and convert the sonar returns into sonar return data. Var-
ious types of sonar transducers may be provided - for
example, a linear downscan sonar transducer, a conical
downscan sonar transducer, a sonar transducer array,
or a sidescan sonar transducer may be used.

[0030] Depending on the configuration, the watercraft
100 may include a primary motor 105, which may be a
main propulsion motor such as an outboard or inboard
motor. Additionally, the watercraft 100 may include atroll-
ing motor 108 configured to propel the watercraft 100 or
maintain a position. Motors may also take the form of a
hybrid propulsion system (using electric and endothermic
systems) and an electric propulsion system. The one or
more transducer assemblies (e.g., 102a, 102b, and/or
102c) may be mounted in various positions and to various
portions of the watercraft 100 and/or equipment associ-
ated with the watercraft 100. For example, the transducer
assembly may be mounted to the transom 106 of the
watercraft 100, such as depicted by transducer assembly
102a. The transducer assembly may be mounted to the
bottom or side of the hull 104 of the watercraft 100, such
as depicted by transducer assembly 102b. The transduc-
er assembly may be mounted to the trolling motor 108,
such as depicted by transducer assembly 102c.

[0031] The watercraft 100 may also include one or
more marine electronic devices 160, such as may be
utilized by a user to interact with, view, or otherwise con-
trol various aspects of the various sonar systems de-
scribed herein. In the illustrated embodiment, the marine
electronic device 160 is positioned proximate the helm
(e.g., steering wheel) of the watercraft 100 - although
other positions on the watercraft 100 are contemplated.
Likewise, additionally or alternatively, a remote device
(such as a user’s mobile device) may include functionality
of a marine electronic device.

[0032] The watercraft 100 may also comprise other
components within the one or more marine electronic
devices 160 or at the helm. In FIG. 1, the watercraft 100
comprises a radar 116, which is mounted at an elevated
position (although other positions relative to the water-
craft are also contemplated). The watercraft 100 also
comprises an AlS transceiver 118, a direction sensor
120, and a camera 122, and these components are each
positioned at or near the helm (although other positions
relative to the watercraft are also contemplated). Addi-
tionally, the watercraft 100 comprises a rudder 110 at the
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stern of the watercraft 100, and the rudder 110 may be
positioned on the watercraft 100 so that the rudder 110
will rest in the body of water 101. In other embodiments,
these components may be integrated into the one or more
electronic devices 160 or other devices. Anotherexample
device on the watercraft 100 may be a temperature sen-
sor 112 that may be positioned so that it will rest within
or outside of the body of water 101. Other example de-
vices include a wind sensor, a noise sensor, one or more
speakers, and various vessel devices/features (e.g.,
doors, bilge pump, fuel tank, etc.), among other things.
Additionally, one or more sensors may be associated with
marine devices; for example, a sensor may be provided
to detect the position of the primary motor 105, the trolling
motor 108, or the rudder 110. In some embodiments, a
display may be provided at the marine electronic device
160, but the display may be provided outside of any ma-
rine electronic device 160 in other embodiments.
[0033] In various embodiments, notifications may be
presented on a display to enable the user to make more
ecologically friendly navigational decisions and to make
navigational decisions that comply with regulatory re-
strictions. These notifications may take a wide variety of
forms. For example, the notifications may be an alert that
discharge is prohibited in the current watercraft position,
an alert that the watercraft is in a reduced noise area, an
alert that a watercraft noise level exceeds a permissible
level at the current watercraft position, an alert indicating
the speed limit at the current watercraft position, an alert
indicating that the watercraft is travelling at a speed that
exceeds the speed limit at the current watercraft position,
or an alert that deployment of a marine device is prohib-
ited at the current watercraft position. Notifications may
also be provided to encourage actions that would reduce
carbon emissions or water pollution (e.g. adjusting oper-
ation of a motor).

[0034] Other notifications may also be presented. For
example, an alert may be presented that an animal could
be located near the watercraft, and the relevant environ-
mentdata may include ecological data regarding a known
location of one or more animals. Information obtained
from storage of previous sightings in the area may be
used to generate the alert. Additionally, an alert may be
provided that the watercraft is required to operate in an
electric mode at the current watercraft position, and the
relevant environment data in this example may include
regulatory data regarding locations where various water-
craft are required to operate in electric mode. FIG. 2 is a
flow chart illustrating an example method 200 for pre-
senting notifications regarding environment data for a
watercraft. This method 200 may be used to inform the
user so that the user may make informed decisions that
are ecologically friendly and/or that comply with relevant
regulations that apply.

[0035] At operation 202, position data is received for
a watercraft. This position data may include a current
watercraft position. Position data may be received using
global positioning system (GPS) data and/or data from
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other onboard sensors. Environment data is received at
operation 204. The environment data may include regu-
latory data or ecological data. The regulatory data may
include any relevant regulatory restrictions and the loca-
tions where those restrictions are applicable. Regulatory
restrictions may include speed limits, prohibitions on dis-
charge of material, noise level restrictions, or require-
ments to operate in electric mode. However, other reg-
ulatory restrictions may be used. Ecological data may
include ecological items of interest and locations where
those ecological items of interest are located. Ecological
data may also include ecological concerns and locations
or areas that are affected by the ecological concerns. In
some embodiments, environment data may be saved in
the memory, and receiving the environment data may
occur by retrieving the environment data from the mem-
ory. Where this is the case, environment data saved in
memory may be updated periodically. Environment data
may be obtained using onboard sensors in some embod-
iments so that information may be collected regarding
the characteristics of the area (in particular restrictions
and regulations), and environment data may be obtained
by accessing digital geospatial data such as a digital nau-
tical chart or database. In some embodiments, regulatory
data, ecological data, and/or environment data may be
obtained via one or more networks, such as a local wa-
tercraft network, a wireless network, or other network.
[0036] At operation 206, the status of the watercraft is
determined at the current watercraft position. The status
of the watercraft may relate to various components of the
watercraft. For example, the status of the watercraft may
relate to the position or orientation of a motor, a rudder,
a sonar transducer assembly, an anchor, or a valve. The
status may be the volume of speakers on the watercraft,
the noise generated by a particular component on the
watercraft, or the noise generated by the watercraft as a
whole. The status of the watercraft may additionally or
alternatively be an indication that component such as a
motor, rudder, sonar transducer assembly, a generator,
a light, or some other device is functioning properly, that
a component is fully charged, that a component is oper-
ating at a certain efficiency level, that a component is
damaged in some manner, etc. Furthermore, the status
of the watercraft may indicate that a command has been
made to discharge material from the watercraft. The sta-
tus may be provided by real-time data from various sen-
sors, such as navigation sensors (e.g. position, speed,
heading, etc.). In some embodiments, the status of the
watercraft may reflect the status of some other compo-
nent, or the status may provide other information regard-
ing the components on the watercraft.

[0037] Atoperation 208, a proposed action may be re-
ceived. For example, a user command may be received
via a user command at the marine electronic device 660
(see FIG. 6), at a user interface 668 (see FIG. 6), at a
display 632 (see FIG. 6), via a remote device 678 (see
FIG. 6), or through some other manner (e.g. through
voice commands using a microphone). In some embod-
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iments, the proposed action may be automatically deter-
mined or formed, such as without user interaction. For
example, the proposed action may be related to an au-
tomatic function of the watercraft (e.g., a navigation sys-
tem, a timer, a cleaning system, etc.). However, in some
embodiments, operation 208 may not be performed and
the method 200 may proceed from operation 206 to op-
eration 210.

[0038] Atoperation210, ananalysis is performed. This
analysis may be an analysis of the position data for the
watercraft, the environment data for the watercraft,
and/or the status of the watercraft. However, where op-
eration 208 is performed, the proposed action may be
analyzed as part of the analysis. The analysis may be
performed to determine whether a proposed actionis per-
mitted, prohibited, or discouraged in the current water-
craft position. The analysis may alternatively be per-
formed to determine a corrective action and/or to deter-
mine an appropriate notification to be presented on a
display.

[0039] A proposed action may be blocked based on
the analysis at operation 212, such as where the analysis
indicates that the proposed action is prohibited or dis-
couraged at the current watercraft position. However,
where the proposed action is permitted, operation 212
may not be performed, and the method may instead pro-
ceed from operation 210 to operation 214. Operation 212
may not be performed in embodiments where operation
208 is not performed.

[0040] At operation 214, a notification is determined
based on the analysis. The notification may be related
to the environment data or the status of the watercraft at
the current watercraft position. The notification may pro-
vide a suggested corrective action or inform the user of
a regulatory restriction or an ecological item of interest.
However, other notifications may be provided. For exam-
ple, a notification may be provided that a proposed action
is blocked. Where the proposed action is blocked, a no-
tification may be provided to indicate that the proposed
action was not performed, and the notification may or
may not permit the user to provide a user override com-
mand. In some embodiments, the notification may also
provide the reason that the proposed action was blocked.
Presentation of the notification may be caused on a dis-
play at operation 216.

[0041] Insome embodiments, a user may be permitted
to override a blockage of a proposed action. Forexample,
the method 200 includes operations 218 and 220 to per-
mit a user to override a blockage of a proposed action.
At operation 218, a user override command is received.
This may be done by receiving an input from a user at a
selection button (see, e.g., FIG. 2A, 224B). At operation
220, the proposed action may be executed. The ability
to override blockages of proposed actions may be ben-
eficial where a proposed action is blocked but is not re-
stricted by regulations. For example, when a user at-
tempts to discharge material in an area where discharge
may be harmful to the environment but the discharge is
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not prohibited by regulations, the user may be provided
with the option of overriding the blockage of the proposed
action. Further, the ability to override blockages of pro-
posed actions may be beneficial in emergencies. For ex-
ample, where a user command to increase the speed is
blocked due to the presence of speed limits, the user
may be permitted to override the blockage in the event
of an emergency. However, in some embodiments, the
user is not permitted to override a blockage of a proposed
action (e.g. where the proposed action is illegal), and
operations 218 and 220 will not be performed in these
embodiments.

[0042] The computer program code may also cause
the processor to receive environment data. The environ-
ment data may include regulatory data or ecological data.
The regulatory data may include any relevant regulatory
restrictions and the locations where those restrictions are
applicable. Regulatory restrictions may include speed
limits, prohibitions on discharge of material, noise level
restrictions, or requirements to operate in electric mode.
However, other regulatory restrictions may be used. Ec-
ological data may include ecological items of interest and
locations where those ecological items of interest are lo-
cated. Ecological data may also include ecological con-
cerns and areas that are affected by the ecological con-
cerns.

[0043] Various notifications may be presented to auser
to enable the user to make more ecologically friendly
navigational decisions and to make navigational deci-
sions that comply with regulatory restrictions. FIGs. 3A-
3C illustrate example notifications that may be presented
on a display. Starting with FIG. 3A, a notification 324 is
provided indicating that the user is trying to discharge
material in a restricted area and that the discharge of
material in the current watercraft position is blocked. Dis-
charge may be blocked by closing certain outlet valves
in the watercraft. In the illustrated embodiment, the noti-
fication 324 provides selection buttons 324A, 324B,
which permit the user to determine how to proceed. Se-
lection of selection button 324 A causes the proposed ac-
tion to be aborted. Further, selection of selection button
324B causes the blockage to be overridden to permit the
user to proceed with the proposed action of discharging
material. In some embodiments, a selection made at se-
lection button 324A or a selection button 324B may only
be detected if the relevant selection button is pressed for
a certain period of time. For example, in the embodiment
illustrated in FIG. 3A, the selection button 324B will only
permit the user to override blockages if the selection but-
ton 324B is pressed for three seconds. However, in other
embodiments, a selection may be identified where the
selection button is pressed for an instant, or the selection
may be identified where the selection button is pressed
for a different period of time. For notification 324, the
environment data may include regulatory data regarding
positions where material discharge is prohibited due to
regulatory restrictions.

[0044] Lookingnow atFIG. 3B, another notification 326
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is provided indicating that the user is entering into a silent
area and that it is recommended to reduce the noises
emitted from the boat. This notification may provide an
alert that the watercraft noise level exceeds the permis-
sible level at the current watercraft position in some em-
bodiments, and the noise limit may be provided in the
notification in some cases. The watercraft noise level
may be generated by a variety of components, including
but not limited to a motor, a sonar, a sounder, or an on-
board speaker on the watercraft. In the illustrated em-
bodiment, the notification 326 provides selection buttons
326A, 326B, which permit the user to determine how to
proceed. Selection of selection button 326A causes the
proposed action to be automatically applied, with the pro-
posed action being provided by the system and the proc-
essor therein. Various proposed actions may be devel-
oped by the processor, and the proposed action may
depend upon the type of notification and the issue being
corrected. For the example notification 326 of FIG. 3B,
the proposed action may be to turn off a component that
is generating the noise (e.g. a sounder, an onboard
speaker, sonar) or to reduce the power level of a com-
ponent that is generating the noise (e.g. a trolling motor,
a primary motor, etc.). Selection of the selection button
326B may cause the proposed action to be skipped, al-
lowing the watercraft to proceed without any changes
being made. Watercraft noise level restrictions at the cur-
rent watercraft position may serve as environment data.
More specifically, the watercraft noise level restrictions
and the locations where those restrictions are applicable
may be provided as regulatory data.

[0045] Turningnow to FIG. 3C, another notification 328
is provided indicating that the watercraft needs to reduce
its speed to under 10 Kn. Unlike the other notification 324
of FIG. 3A and the notification 326 of FIG. 3B, the notifi-
cation 328 is provided without any selection buttons.
However,in some embodiments, the notification 328 may
be provided with selection buttons. For example, a se-
lection button may be provided to ignore the notification
328, and another selection button may be provided to
reduce the speed to under 10 Kn automatically. This re-
duction in speed may be accomplished by acting directly
on the engine throttle.

[0046] In some embodiments, certain alarms may be
presented on a display to inform the user that the notifi-
cations are available. FIG. 3D illustrates an example
alarm 330 that may be presented on a display when mul-
tiple notifications are provided at the same time. In the
illustrated embodiment, the alarm 330 indicates that two
different notifications are currently applicable. Further-
more, selection buttons 330A, 330B are provided in the
alarm 330. Selection of the selection button 330A causes
the notifications to be presented, and selection of the
selection button 330B causes the alarm 330 to be closed
without opening the notifications. In some embodiments,
any available notifications may be presented automati-
cally without the alarm 330 being presented. However,
the alarm 330 may be used to reduce the number of open
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screens that are presented on a display to reduce dis-
tractions for users. The alarm 330 may be used for less
urgent notifications where an immediate action from the
user is not necessary. Notifications may be presented in
adisplay in a variety of ways, and FIGS. 3E and 3F illus-
trate two exemplary ways that notification may be pre-
sented. In the display 332 of FIG. 3E, the map image 342
is presented in a first area 340A, and the notification 328
is presented in a second area 340B that is separate from
the first area 340A. In some embodiments, the second
area 340B may present some other type of information
(e.g. sonar images, radar images, text, numerical data,
etc.), and the notification 328 may appear when availa-
ble. However, the notification 328 may be presented in
other ways. For example, FIG. 3F illustrates an example
display 332 having the map image 342 in a first area
340A and the notification 328 provided in a pop-up win-
dow within the first area 340A. This approach may be
beneficial to maximize the size of the map image on the
screen and to present information within a limited space
where the display is small.

[0047] FIGS. 3E and 3F also illustrate a map image
342 that provides the user with helpful ecological and
regulatory information so that the user may make well-
informed navigational decisions. The map image 342 in-
cludes representations of the surrounding environment
around a watercraft, with a land and water being illustrat-
ed in the map image 342. The map image 342 also in-
cludes a watercraft representation 334, with the water-
craft representation 334 provided at or near the center
of the map image 342. In other embodiments, the map
image may present further information regarding the sur-
rounding environment. For example, the map image may
provide topographical information to show the water
depth at certain locations.

[0048] Various environment representations 338 are
illustrated in the map image 342. The environment rep-
resentations 338 may be locations or areas where reg-
ulatory data indicates that a regulatory restriction applies.
Environment representations 338 may also be locations
or areas where an ecological item of interest is located.
Regulatory restrictions may include a reduced speed lim-
it, a requirement to operate the watercraft in an electric
mode, a requirement to maintain the noise level gener-
ated by a watercraft below a specified level, a restriction
on discharging material at a specific location, a restriction
on dropping an anchor (e.g. due to the presence of a
coral reef below), or a restriction on fishing at a specific
location (e.g. in afish sanctuary or an ecological reserve).
However, environment representations 338 may repre-
sent numerous other types of regulatory restrictions.
Where the environment representation 338 is represent-
ing a relevant regulatory restriction, the environment rep-
resentation 338 may be positioned at one or more loca-
tions on the map image 342. This position may be the
closest position to the watercraft where the regulatory
restriction applies in some embodiments. However, in
other embodiments, the environment representations
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338 may be provided for a larger area where a regulatory
restriction applies (e.g. all areas within a specified dis-
tance from the coastline, areas where a coral reef is lo-
cated, etc.). Where environment representations 338 are
provided for a larger area, the relevant area may be em-
phasized in the map image by using highlighting, provid-
ing an outline around the area, etc.

[0049] Environment representations 338 may be loca-
tions where certain ecological items of interest are locat-
ed. Ecological items of interest may include areas highly
populated by fish or other animals, a coastline or a closest
location for a coastline, etc. However, other ecological
items of interest may be represented by environment rep-
resentations 338. While the ecological items are present-
ed in the same color in FIGS. 3E and 3F, the ecological
items may be presented in different colors in other em-
bodiments. Different colors may be used to indicate prox-
imity of an item associated with an environment repre-
sentation, an item type for an item that is being repre-
sented by an environment representation in the display,
or an importance level for an item that is being represent-
ed by the environment representation in the display. The
importance level may be tied to the critical nature of an
item generally. In some embodiments, the importance
level may also be high where the item represented by
the environment representation is very close to the wa-
tercraft.

[0050] In the illustrated embodiment, lines 338A ex-
tend from the watercraft representation 334 to the envi-
ronment representations 338 to provide a visual aid, but
these lines 338A may be omitted in other embodiments.
[0051] A grid 336 is provided in the map image 342,
and the watercraft representation 334 is provided at or
near the center of the grid 336. The grid 336 may assist
in determining the distance and angular position of var-
ious items in the surrounding environment. For example,
the grid 336 may permit the distance and angular position
of a coastline to be easily determined, and the grid 336
may also permit the distance and angular position of an
environment representation to be easily determined.
[0052] Additionally, methods are contemplated for the
generation and presentation of a map image. FIG. 4is a
flow chart illustrating one such example method 400. The
method 400 may be used to generate and present map
images similar to the map image 342 of FIG. 3E or the
map image 542 of FIG. 5A. At operation 402, position
data is received for a watercraft. This position data may
include a current watercraft position. Position data may
be received from a GPS on a watercraft and/or other
onboard sensor. Additionally, environment data is re-
ceived for the watercraft at operation 404. The environ-
mentdata may include regulatory data or ecological data.
The regulatory data may include any relevant regulatory
restrictions and the locations where those restrictions are
applicable. Regulatory restrictions may include speed
limits, prohibitions on discharge of material, noise level
restrictions, or requirements to operate in electric mode.
However, other regulatory restrictions may be used. Ec-
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ological data may include ecological items of interest and
locations where those ecological items of interest are lo-
cated. Ecological data may also include ecological con-
cerns and areas that are affected by the ecological con-
cerns.

[0053] Atoperation 406, an analysis is performed. This
analysis may be an analysis of the position data for the
watercraft and the environment data for the watercraft.
The analysis may be performed to assist in generating a
map image. At operation 408, a map image is generated
based on the analysis. The map image includes a water-
craftrepresentation and representations of a surrounding
environment around the watercraft. The map image also
includes an environment representation that is empha-
sized relative to the representations of the surrounding
environment. Multiple environment representations may
be included in the map image in some embodiments. The
environment representation may be related to the envi-
ronment data received at operation 404. Various envi-
ronment representation may be used, including but not
limited to a coast line, a closest point of a coast line, a
fish sanctuary, an ecological reserve, a low speed zone,
areduced noise area, a prohibited discharge area, a reef
area where a coral reef is located, a shipwreck area, or
a shallow water area. The map image may be a two-
dimensional image or a three-dimensional image.
[0054] Presentation of the map image may be caused
in a display at operation 410. The map image may be
presented in the display in different ways. As a first ex-
ample, the map image may be presented in a first area
inthe display, and additional information may be present-
ed in a second area in the display that is separate from
the first area. As a second example, the map image may
be presented in a first area in the display, and additional
information may be presented as a pop-up window within
the first area. Environment representations may be pre-
sented in any map image, and these environment repre-
sentations may be emphasized in the map image relative
to other representations of the surrounding environment,
and distances associated with the environment repre-
sentations may be provided for some or all of the envi-
ronment representations in the map image.

[0055] The environment representations may be pre-
sented in different colors in some embodiments, with the
colors indicating some characteristic of the environment
representation(s). For example, the color(s) may indicate
a proximity of an item associated with an environment
representation, the color(s) may indicate an item type for
the item that is being represented by the environment
representation(s) in the display, or the color(s) may indi-
cate an importance level for the item that is being repre-
sented by the environment representation(s) in the dis-
play. Colors may be selected to indicate other information
regarding an environment representation. Further, each
of the environment representations may be presented in
the same color in some embodiments.

[0056] Insome embodiments, operations 412 and 414
may also be executed in the method 400. Performance
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of these operations may permit additional information to
be presented about an environment representation. At
operation 412, a selection of an environment represen-
tation may be received. At operation 414, presentation
of additional information regarding the item represented
by the selected environment representation may be pre-
sented. Forexample, looking atthe display 532illustrated
in FIG. 5B, the second environment representation 544B
may be selected, and this may cause additional informa-
tion to be presented in the third area 540C regarding the
fish sanctuary that is represented by the second environ-
ment representation.

[0057] For the methods 200 and 400 of FIGS. 2 and
4, the presented operations may be performed in any
order unless otherwise noted. Additionally, certain oper-
ations may be performed simultaneously in some em-
bodiments. Operations may be added or certain opera-
tions may be omitted. For example, operations 218 and
220 may be omitted in some embodiments of the method
200. The methods 200 and 400 may be executed by a
processor 664 (see FIG. 6) within a marine electronic
device 660 (see FIG. 6), but the methods may be exe-
cuted by other computing devices. In some embodi-
ments, both the methods 200 and 400 may be performed
simultaneously so that both notifications and map images
are presented simultaneously. FIGS. 5A-5B illustrate an-
other example map image 542 that has various environ-
ment representations emphasized thereon. FIG. 5Aillus-
trates the map image 542 standing alone, and FIG. 5B
illustrates the map image 542 in a display 532. The map
image 542 includes representations of the surrounding
environment around a watercraft, with a land and water
being illustrated in the map image 542. The map image
542 also includes a watercraft representation 534, with
the watercraft representation 534 provided at or near the
center of the map image 542.

[0058] Various environment representations are illus-
trated in the map image 542. The environment represen-
tations may be location(s) where regulatory data indi-
cates that regulatory restrictions apply or location(s)
where an ecological item of interest is located. Where
the environment representation 538 is representing arel-
evant regulatory restriction, the environment represen-
tation 538 may be positioned at one or more locations
on the map image 542. This position may be the closest
position to the watercraft where the regulatory restriction
applies in some embodiments. However, in other em-
bodiments, the environment representations 538 may be
provided for a larger area where a regulatory restriction
applies (e.g. all areas within a specified distance from
the coastline, areas where a coral reef is located, etc.).
[0059] Environment representations may be locations
where certain ecological items of interest are located.
Ecological items of interest may include areas highly pop-
ulated by fish or other animals, a coastline or a closest
location for a coastline, etc. However, other ecological
items of interest may be represented by environment rep-
resentations. As noted elsewhere herein, the ecological
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items may be presented in different colors.

[0060] In the illustrated embodiment, a first environ-
ment representation 544A, a second environment repre-
sentation 544B, and a third environment representation
544C are illustrated. However, a different number of en-
vironment representations may be emphasized in a map
image 542. Each environment representation may have
a distance associated with the environment representa-
tion, with the distance being the distance from the current
watercraft position to an actual position of the item being
represented by the environment representation. For ex-
ample, a first distance may be associated with the first
environment representation, and the first distance may
be the distance from the current watercraft position to
the actual position of the coastline represented by the
first environment representation. The first distance and
otherrelevantdistances may be presented on the display
- these distances may be presented adjacent to the en-
vironment representations and/or with condensed infor-
mation at the bottom of the map image 542. A grid 536
is provided in the map image 542, and the watercraft
representation 534 is provided at or near the center of
the grid 536.

[0061] In the display 532 of FIG. 5B, a first area 540A
is provided in the upper left portion of the display 532, a
second area 540B is provided in the lower left portion of
the display 532, and a third area 540C is provided in the
right portion of the display 532. The map image 542 is
presented in the first area 540A, condensed information
regarding the environment representations is provided
in the second area 540B, and expanded information re-
garding a particular environment representation is pro-
vided in the third area 540C. However, information re-
garding environment representations may be presented
in other ways (e.g. as a pop-up window in the first area).
[0062] In other embodiments, an environment repre-
sentation (e.g. second environment representation
544B) may be selected, and this selection may cause
expanded information to appear in the second area 540B
regarding the selected environment representation. This
presentation approach may be beneficial to permit the
map image 542 to be presented in the first area 540A
with the largest size possible, and this presentation ap-
proach may be beneficial where limited space is available
in the display 532. Once the user has finished viewing
the expanded information, the user may switch to present
condensed information regarding each of the environ-
ment representations in the second area 540B.

[0063] Different colors may be used to indicate a prox-
imity of an item associated with an environment repre-
sentation, an item type for an item that is being repre-
sented by an environment representation in the display,
or an importance level for an item that is being represent-
ed by the environment representation in the display. In
the illustrated embodiment, the first environment repre-
sentation 544A is presented in a first color, with the first
color indicating that the first environment representation
544A is associated with a coastline. Further, the second



19 EP 4 328 127 A1 20

environment representation 544B is presented in a sec-
ond color, with the second colorindicating that the second
environment representation 544B is associated with a
fish sanctuary. The third environment representation
544C is presented in a third color, with the third color
indicating that the third environment representation 544C
is associated with an ecological reserve. However, colors
may be indicative of other items. Map images may be
provided as two-dimensional images orthree-dimension-
al images.

[0064] FIG.6illustrates ablock diagram of an example
system with various electronic devices, marine devices,
and secondary devices shown. The system may include
one or more sonar transducer assemblies. In this illus-
trated embodiment, a first sonar transducer assembly
602A, a second sonar transducer assembly 602B, and
a final sonar transducer assembly 602N are provided.
However, a greater or lesser number of sonar transducer
assemblies may be used. The first sonar transducer as-
sembly 602A may also include one or more sonar units
therein. Forexample, the first sonar transducer assembly
602A includes a first sonar unit 646A, a second sonar
unit646B, and a final sonar unit646N. However, a greater
or lesser number of sonar units may be provided in the
first sonar transducer assembly 602A. Other sonar trans-
ducer assemblies (e.g. second sonar transducer assem-
bly 602B, final sonar transducer assembly 602N, etc.)
may similarly have sonar units. The sonar units may each
include a transceiver or a separate transmitter and re-
ceiver. Transmitters or transceivers of the sonar units
may be arranged to operate alone or in one or more ar-
rays.

[0065] In some embodiments, additional separate so-
nar transmitters or transceivers (arranged to operate
alone, in an array, or otherwise) may be included. The
sonar transducer assemblies 602A, 602B, 602N may al-
so include a sonar signal processor or another processor
configured to perform various sonar processing. Alterna-
tively, a processor may be provided for each sonar unit.
In some embodiments, the processor (e.g., at least one
processor 664 in the marine electronic device 660, a con-
troller (or processor portion) in the sonar transducer as-
semblies 602A, 602B, 602N, or a remote controller - or
combinations thereof) may be configured to filter sonar
return data and/or selectively control elements of the so-
nar transducer assemblies 602A, 602B, 602N. For ex-
ample, various processing devices (e.g., a multiplexer,
a spectrum analyzer, A-to-D converter, etc.) may be uti-
lized in controlling or filtering sonar return data and/or
transmission of sonar signals from the transmitter(s).
[0066] The sonar transducer assemblies 602A, 602B,
602N may also include one or more other systems, such
as various sensor(s) 667. For example, the sonar trans-
ducer assemblies 602A, 602B, 602N may include an ori-
entation sensor, such as gyroscope or other orientation
sensor (e.g., accelerometer, MEMS, etc.) that can be
configured to determine the relative orientation of the so-
nar transducer assemblies 602A, 602B, 602N, the rela-
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tive orientation of a sonar unit, or the relative orientation
of a transceiver, a transmitter, or a receiver. In some em-
bodiments, additionally or alternatively, other types of
sensor(s) are contemplated, such as, for example, a wa-
ter temperature sensor, a current sensor, a light sensor,
a wind sensor, a noise sensor, a speed sensor, or the
like. The sensor(s) 667 may assist in determining the
orientation of the sonar transducer assemblies 602A,
602B, 602N or certain components thereof. Sonar trans-
ducer assemblies 602A, 602B, 602N may each possess
one or more sounders in some embodiments, but sound-
ers may also be provided at other locations on the wa-
tercraft 100 (see FIG. 1).

[0067] The illustrated system includes a marine elec-
tronic device 660. The system may comprise numerous
marine devices. The marine electronic device 660 may
include at least one processor 664, a memory 666, a
communication interface 672, a user interface 668, a dis-
play 632, and one or more devices or sensors 674 (e.g.
position sensor, direction sensor, water temperature sen-
sor, a current sensor, a light sensor, a wind sensor, a
noise sensor, a speed sensor, other sensors, etc.). One
or more of the components of the marine electronic de-
vice 660 may be located within a housing or could be
separated into multiple different housings (e.g., be re-
motely located). One or more marine devices may be
implemented on the marine electronic device 660. For
example, a position sensor, a direction sensor, an auto-
pilot, water temperature sensor, a current sensor, a light
sensor, a wind sensor, a noise sensor, a speed sensor,
and other devices or sensors 674 may be provided within
the marine electronic device 660. These marine devices
can beintegrated within the marine electronic device 660,
integrated on a watercraft at another location and con-
nected to the marine electronic device 660, and/or the
marine devices may be implemented at a remote device
678 in some embodiments.

[0068] The processor(s) 664 may be any means con-
figured to execute various programmed operations or in-
structions stored in a memory device (e.g., memory 666)
such as a device or circuitry operating in accordance with
software or otherwise embodied in hardware or a com-
bination of hardware and software (e.g. a processor op-
erating under software control or the processorembodied
as an application specific integrated circuit (ASIC) or field
programmable gate array (FPGA) specifically configured
to perform the operations described herein, or a combi-
nation thereof) thereby configuring the device or circuitry
to perform the corresponding functions of the proces-
sor(s) 664 as described herein. In this regard, the proc-
essor(s) 664 may be configured to analyze electrical sig-
nals communicated thereto to provide or receive sonar
data from one or more sonar transducer assemblies and
additional data from other sources.

[0069] In some embodiments, the processor(s) 664
may be further configured to implement signal process-
ing. The processor(s) 664 may further implement notices
and alarms, such as those determined or adjusted by a
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user, to reflect proximity of areas where regulatory re-
strictions apply or areas where ecological items of inter-
est are located, to reflect proximity of other vehicles (e.g.
watercraft), approaching storms, hazards, fish, etc.
[0070] In an example embodiment, the memory 666
may include one or more non-transitory storage or mem-
ory devices such as, for example, volatile and/or non-
volatile memory that may be either fixed or removable.
The memory 666 may be configured to store instructions,
computer program code, sonar data, and additional data
such as radar data, chart data, location/position data in
anon-transitory computer readable medium for use, such
as by the processor(s) 664 for enabling the marine elec-
tronic device 660 to carry out various functions in accord-
ance with example embodiments of the present inven-
tion. For example, the memory 666 could be configured
to buffer input data for processing by the processor(s)
664. Additionally or alternatively, the memory 666 could
be configured to store instructions for execution by the
processor(s) 664.

[0071] Other devices 679 may also be provided in the
system such as primary motor, a trolling motor, a sound-
er, a radar, a rudder, a primary motor, a trolling motor,
an autopilot, and additional sensors/devices may also be
provided as marine devices. However, other marine de-
vices may be provided as well. The system may comprise
any number of different systems, modules, or compo-
nents, and each of these may include any device or
means embodied in either hardware, software, or a com-
bination of hardware and software configured to perform
one or more corresponding functions described herein.
[0072] The communication interface 672 may be con-
figured to enable communication to external systems
(e.g. an external network 676). In this manner, the marine
electronic device 660 may retrieve stored data from a
remote device 678 via the external network 676 in addi-
tion to or as an alternative to the onboard memory 666.
In some embodiments, the communication interface 672
may be configured to enable a connection to the Internet
of Things to enable easy control of the marine electronic
device 660 and processors therein. Additionally or alter-
natively, the marine electronic device 660 may transmit
or receive data, such as sonar signal data, sonar return
data, sonar image data, or the like to or from a sonar
transducer assembly 602A, 602B, 602N. In some em-
bodiments, the marine electronic device 660 may also
be configured to communicate with other devices or sys-
tems (such as through the external network 676 or
through other communication networks, such as de-
scribed herein). For example, the marine electronic de-
vice 660 may communicate with a propulsion system of
the watercraft 100 (see FIG. 1A) (e.g., for autopilot con-
trol), a remote device (e.g., a user's mobile device, a
handheld remote, etc.), or another system. Using the ex-
ternal network 676, the marine electronic device 660 may
communicate with and send and receive data with exter-
nal sources such as acloud. The marine electronic device
660 may send and receive various types of data. For
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example, the system may receive weather data, map in-
formation, alert data, etc. However, this data is not re-
quired to be communicated using external network 676,
and the data may instead be communicated using other
approaches, such as through a physical or wireless con-
nection via the communications interface 672.

[0073] The communications interface 672 of the ma-
rine electronic device 660 may also include one or more
communications modules configured to communicate
with one another in any of a number of different manners
including, for example, via a network. In this regard, the
communications interface 672 may include any of a
number of different communication backbones or frame-
works including, for example, Ethernet, the NMEA 2000
framework, GPS, cellular, Wi-Fi, Bluetooth, Bluetooth
Low Energy ("BLE") or other suitable networks. The net-
work may also support other data sources, including
GPS, autopilot, engine data, compass, radar, etc. In this
regard, numerous other peripheral devices (including
other marine electronic devices or sonar transducer as-
semblies) may be included in the system.

[0074] The position sensor may be configured to de-
termine the current position and/or location of the marine
electronic device 660 (and/or the watercraft 100 (see
FIG. 1A)). For example, the position sensor may com-
prise a GPS, bottom contour, inertial navigation system,
such as machined electromagnetic sensor (MEMS), a
ring laser gyroscope, or another location detection sys-
tem. Alternatively or in addition to determining the loca-
tion of the marine electronic device 660 or the watercraft
100 (see FIG. 1), the position sensor may also be con-
figured to determine the position and/or orientation of an
object outside of the watercraft 100.

[0075] Thedisplay 632 (e.g. one or more screens) may
be configured to presentimages and may include or oth-
erwise be in communication with a user interface 668
configured to receive input from a user. The display 632
may be, for example, a conventional LCD (liquid crystal
display), a touch screen display, mobile device, or any
other suitable display known in the art upon which images
may be displayed.

[0076] In some embodiments, the display 632 may
present one or more sets of data (or images generated
from the one or more sets of data). Such data includes
chart data, radar data, sonar data, weather data, location
data, position data, orientation data, sonar data, or any
other type of information relevant to the watercraft. Sonar
data may be received from one or more sonar transducer
assemblies 602A, 602B, 602N or from sonar devices po-
sitioned at other locations, such as remote from the wa-
tercraft. Additional data may be received from other de-
vices and sensors 674 such as a radar, a primary motor
or an associated sensor, a trolling motor or an associated
sensor, an autopilot, a rudder or an associated sensor,
a position sensor, a direction sensor, a remote device
678, onboard memory 666 (e.g., stored chart data, his-
torical data, etc.), or other devices 679. The other sen-
sors/devices 674 may include, for example, an air tem-
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perature sensor, a water temperature sensor, a current
sensor, a light sensor, a wind sensor, a noise sensor, a
speed sensor, an onboard speaker or the like. Addition-
ally, the user interface 668 may include, for example, a
keyboard, keypad, function keys, mouse, scrolling de-
vice, input/output ports, touch screen, or any other mech-
anism by which a user may interface with the system.
[0077] Although the display 632 of FIG. 6 is shown as
being directly connected to the processor(s) 664 and
within the marine electronic device 660, the display 632
could alternatively be remote from the processor(s) 664
and/or marine electronic device 660. Likewise, in some
embodiments, the position sensor and/or user interface
668 could be remote from the marine electronic device
660.

[0078] Onboard sensors 682 may be provided on the
watercraft 100 (see FIG. 1) that are configured to provide
onboard sensor data. The onboard sensors 682 may in-
clude a radar, a position sensor, a direction sensor, a
sonar transducer element, an air temperature sensor, a
water temperature sensor, a current sensor, a light sen-
sor, a wind sensor, a noise sensor, or a speed sensor.
The onboard sensors 682 are illustrated in FIG. 6 as be-
ing located on the watercraft but outside of the marine
electronic device 660. However, some or all of the pro-
vided onboard sensors 682 may be provided in the ma-
rine electronic device 660 in some embodiments. On-
board sensor data from onboard sensors 682 may be
analyzed as part of any of the analyses discussed herein
(e.g. analysis to determine notifications to be presented,
analysis to generate map images, etc.). FIG. 6 merely
presents an exemplary arrangement of these compo-
nents. The components presented in FIG. 6 may be re-
arranged to alter the connections between components.
For example, in some embodiments, a marine device
outside of the marine electronic device 660, such as the
onboard sensors 682, may be directly connected to the
communication interface 672 rather than being connect-
ed to the processor(s) 664. Some components may be
removed and others may be added.

CONCLUSION

[0079] Many modifications and other embodiments of
the inventions set forth herein will come to mind to one
skilled in the art to which these inventions pertain having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it
is to be understood that the embodiments of the invention
are not to be limited to the specific embodiments dis-
closed and that modifications and other embodiments
are intended to be included within the scope of the in-
vention as claimed in the appended set of claims.
[0080] The following clauses represent a summary of
some aspects of the invention and make integral part of
the present description.

1. A system for presenting environment alerts for a
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watercraft, the system comprising:

a display;

a processor; and

a memory including computer program code
configured to, when executed, cause the proc-
essor to:

receive position data for the watercraft in-
cluding a current watercraft position;
receive environment data;

determine a status of the watercraft at the
current watercraft position;

perform an analysis of the position data, the
environment data, and the status of the wa-
tercraft;

determine a notification based on the anal-
ysis; and

cause presentation of the notification on the
display,

wherein the notification is related to the environ-
ment data or the status of the watercraft at the
current watercraft position.

2. The system of clause 1, wherein the environment
data includes at least one of regulatory data or eco-
logical data.

3. The system of clause 1, wherein the natification is:

an alertthatdischarge s prohibited in the current
watercraft position;

an alert that the watercraft is in a reduced noise
area;

an alert that a watercraft noise level exceeds a
permissible level at the current watercraft posi-
tion;

an alert indicating the speed limit at the current
watercraft position;

an alertindicating that the watercraft is travelling
at a speed that exceeds the speed limit at the
current watercraft position; or

an alert that deployment of a marine device is
prohibited at the current watercraft position.

4. The system of clause 3, wherein the notification
is an alert that the watercraft noise level exceeds the
permissible level at the current watercraft position,
wherein the watercraft noise level is attributable to
a motor, a sonar, a sounder, or an onboard speaker
on the watercraft.

5. The system of clause 4, wherein the environment
dataincludes regulatory data in the form of watercraft
noise level restrictions at the current watercraft po-
sition.
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6. The system of clause 1, wherein the notification
is an alert that an animal could be located near the
watercraft, wherein the environment data includes
ecological data regarding a known location of one or
more animals.

7. The system of clause 1, wherein the notification
is an alert that the watercraft is required to operate
in an electric mode at the current watercraft position,
wherein the environment data includes regulatory
data regarding locations where various watercraft
are required to operate in electric mode.

8. The system of clause 1, wherein the notification
is an alert that the watercraft is not permitted to dis-
charge material in the current watercraft position,
wherein the environment data includes regulatory
data regarding positions where material discharge
is not permitted, wherein the status of the watercraft
indicates that a command has been made to dis-
charge material from the watercraft.

9. The system of clause 1, wherein the environment
data is saved in the memory, wherein receiving the
environment data occurs by retrieving the environ-
ment data from the memory.

10. The system of clause 9, wherein the environment
data saved in the memory is updated periodically.

11. The system of clause 1, wherein the computer
program code is configured to, when executed,
cause the processor to:

analyze the position data, the environment data,
and a proposed action; and

block the proposed action from being per-
formed,

wherein the notification indicates that the pro-
posed action was not performed.

12. The system of clause 1, wherein the computer
program code is configured to, when executed,
cause the processor to:

receive a user command providing a proposed
action;

analyze the user command, the position data,
and the environment data to evaluate whether
the proposed action is permitted in the current
watercraft position; and

block the proposed action from being per-
formed,

wherein the notification indicates that the pro-
posed action was not performed.

13. The system of clause, wherein the computer pro-
gram code is configured to, when executed, cause
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the processor to:

receive a user override command; and
execute the proposed action.

14. The system of clause 1, wherein one or more
onboard sensors are located on the watercraft that
are configured to provide onboard sensor data,
wherein the one or more onboard sensors include
at least one of a radar, a position sensor, a direction
sensor, a sonar transducer element, an air temper-
ature sensor, a water temperature sensor, a current
sensor, alight sensor, awind sensor, a noise sensor,
or a speed sensor, wherein the onboard sensor data
is analyzed as part of the analysis.

15. A method for presenting environment alerts for
a watercraft, the method comprising:

receiving position data for the watercraft includ-
ing a current watercraft position;

receiving environment data;

determining a status of the watercraft at the cur-
rent watercraft position;

performing an analysis of the position data, the
environment data, and the status of the water-
craft;

determining a notification based on the analysis;
and

causing presentation of the notification on a dis-

play.

16. The method of clause 15, wherein the environ-
ment data includes at least one of regulatory data or
ecological data.

17. The method of clause 15, further comprising:

receiving a user command providing a proposed
action;

analyzing the user command, the position data,
and the environment data to evaluate whether
the proposed action is permitted in the current
watercraft position; and

blocking the proposed action from being per-
formed,

wherein the notification indicates that the pro-
posed action was not performed.

18. A non-transitory computer readable medium
having stored thereon software instructions that,
when executed by a processor, cause the processor
to:

receive position data for a watercraft including
a current watercraft position;

receive environment data;

determine a status of the watercraft at the cur-
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rent watercraft position;

perform an analysis of the position data, the en-
vironment data, and the status of the watercraft;
determine a notification based on the analysis;
and

cause presentation of the notification on a dis-
play,

wherein the notification is related to the environ-
ment data or the status of the watercraft at the
current watercraft position.

19. The non-transitory computer readable medium
of clause 18, wherein the environment data includes
at least one of regulatory data or ecological data.

20. The non-transitory computer readable medium
of clause 19, wherein the environment data includes
regulatory data in the form of watercraft noise level
restrictions at the current watercraft position.

21. A system for presenting environment alerts for a
watercraft, the system comprising:

a display;

a processor; and

a memory including computer program code
configured to, when executed, cause the proc-
essor to:

receive position data for the watercraft in-
cluding a current watercraft position;
receive environment data;

perform an analysis of the position data and
the environment data;

generate a map image based on the posi-
tion data and the environment data, the map
image including:

a watercraft representation;
representations of a surrounding envi-
ronment around the watercraft; and

at least one environment representa-
tion that is emphasized relative to the
representations of the surrounding en-
vironment; and

cause presentation of the map image in the
display.

22. The system of clause 21, wherein the environ-
ment data includes regulatory data or ecological da-
ta, wherein the at least one environment represen-
tation is related to the regulatory data or the ecolog-
ical data.

23. The system of clause 21, wherein the at least
one environmentrepresentation emphasizes atleast
one of a coast line, a closest point of the coast line,
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a fish sanctuary, an ecological reserve, a low speed
zone, a reduced noise area, a prohibited discharge
area, a reef area, a shipwreck area, or a shallow
water area.

24. The system of clause 21, wherein the at least
one environment representation includes a first en-
vironment representation, wherein a first distance is
a distance from the current watercraft position to an
actual position of the first environment representa-
tion, wherein the computer program code is config-
ured to, when executed, cause the processor to
cause presentation of thefirst distance in the display.

25. The system of clause 21, wherein the computer
program code is configured to, when executed,
cause the processor to cause presentation of the at
least one environment representation in one or more
colors.

26. The system of clause 25, wherein the one or
more colors indicate a proximity of an item associ-
ated with the at least one environment representa-
tion.

27. The system of clause 25, wherein the one or
more colors indicate an item type for the item that is
being represented by the at least one environment
representation in the display.

28. The system of clause 25, wherein the one or
more colors indicate an importance level for the item
that is being represented by the at least one envi-
ronment representation in the display.

29. The system of clause 21, wherein the computer
program code is configured to, when executed,
cause the processor to:

receive a selection of a first environment repre-
sentation; and

cause presentation of additional information re-
garding an item represented by the first environ-
ment representation.

30. The system of clause 29, wherein the computer
program code is configured to, when executed,
cause the processor to:

cause presentation of the map image in a first
area in the display; and

cause presentation of the additional information
in a second area in the display,

wherein the first area is separate from the sec-
ond area.

31. The system of clause 29, wherein the computer
program code is configured to, when executed,
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cause the processor to:

cause presentation of the map image in a first
area in the display; and

cause presentation of the additional information
as a pop-up window within the first area.

32. The system of clause 21, wherein the map image
is a two-dimensional image or a three-dimensional
image.

33. The system of clause 21, wherein the memory
including computer program code is configured to,
when executed, cause the processor to:

determine a status of the watercraft at the cur-
rent watercraft position;

perform the analysis by analyzing the position
data, the environment data, and the status of
the watercraft;

determine a notification based on the analysis;
and

cause presentation of the notification on the dis-
play,

wherein the notification is related to the environ-
ment data at the current watercraft position.

34. A method for generating and presenting a map
image, the method comprising:

receiving position data for the watercraft includ-
ing a current watercraft position;

receiving environment data;

performing an analysis of the position data and
the environment data;

generating a map image based on the analysis,
the map image including:

a watercraft representation;
representations of a surrounding environ-
ment around the watercraft; and

at least one environment representation
thatis emphasized relative to the represen-
tations of the surrounding environment; and

cause presentation of the map image in a dis-
play.

35. The method of clause 34, wherein the environ-
ment data includes regulatory data or ecological da-
ta, wherein the at least one environment represen-
tation is related to the regulatory data or the ecolog-
ical data.

36. The method of clause 34, wherein the at least
one environment representation is presented in one
or more colors, wherein the one or more colors indi-
cate:
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a proximity of an item associated with the atleast
one environment representation;

an item type for the item that is being represent-
ed by the at least one environment representa-
tion in the display; or

an importance level for the item that is being
represented by the atleastone environmentrep-
resentation in the display.

37. A non-transitory computer readable medium
having stored thereon software instructions that,
when executed by a processor, cause the processor
to:

receive position data for a watercraft including
a current watercraft position;

receive environment data;

perform an analysis of the position data and the
environment data;

generate a map image based on the analysis,
the map image including:

a watercraft representation;
representations of a surrounding environ-
ment around the watercraft; and

at least one environment representation
thatis emphasized relative to the represen-
tations of the surrounding environment; and

cause presentation of the map image in a dis-
play.

38. The non-transitory computer readable medium
of clause 37, wherein the environment data includes
regulatory data or ecological data, wherein the at
least one environment representation is related to
the regulatory data or the ecological data.

39. The non-transitory computer readable medium
of clause 37, wherein the software instructions, when
executed by a processor, cause the processor to
cause presentation of the at least one environment
representation in one or more colors.

40. The non-transitory computer readable medium
of clause 39, wherein the one or more colors indicate:

a proximity of an item associated with the atleast
one environment representation;

an item type for the item that is being represent-
ed by the at least one environment representa-
tion in the display; or

an importance level for the item that is being
represented by the atleastone environmentrep-
resentation in the display.
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Claims

A system for presenting environment alerts for a wa-
tercraft, the system comprising:

a display;

a processor; and

a memory including computer program code
configured to, when executed, cause the proc-
essor to:

receive position data for the watercraft in-
cluding a current watercraft position;
receive environment data;

determine a status of the watercraft at the
current watercraft position;

perform an analysis of the position data, the
environment data, and the status of the wa-
tercraft;

determine a notification based on the anal-
ysis; and

cause presentation of the notification on the
display,

wherein the notification is related to the environ-
ment data or the status of the watercraft at the
current watercraft position.

The system of Claim 1, wherein the environment da-
ta includes at least one of regulatory data or ecolog-
ical data.

The system of Claim 1, wherein the notification is:

an alert thatdischarge is prohibitedin the current
watercraft position;

an alert that the watercraft is in a reduced noise
area;

an alert that a watercraft noise level exceeds a
permissible level at the current watercraft posi-
tion;

an alert indicating the speed limit at the current
watercraft position;

an alertindicating that the watercraft is travelling
at a speed that exceeds the speed limit at the
current watercraft position; or

an alert that deployment of a marine device is
prohibited at the current watercraft position.

The system of Claim 3, wherein the notification is an
alert that the watercraft noise level exceeds the per-
missible level at the current watercraft position,
wherein the watercraft noise level is attributable to
a motor, a sonar, a sounder, or an onboard speaker
on the watercraft.

The system of Claim 4, wherein the environment da-
ta includes regulatory data in the form of watercraft
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10.

1.

12.

32

noise level restrictions at the current watercraft po-
sition.

The system of Claim 1, wherein the notification is an
alert that an animal is located near the watercraft,
wherein the environment data includes ecological
data regarding a known location of one or more an-
imals.

The system of Claim 1, wherein the notification is an
alert that the watercraft is required to operate in an
electric mode at the current watercraft position,
wherein the environment data includes regulatory
data regarding locations where various watercraft
are required to operate in electric mode.

The system of Claim 1, wherein the notification is an
alert that the watercraft is not permitted to discharge
material in the current watercraft position, wherein
the environment data includes regulatory data re-
garding positions where material discharge is not
permitted, wherein the status of the watercraft indi-
cates that a command has been made to discharge
material from the watercraft.

The system of Claim 1, wherein the environment da-
ta is saved in the memory, wherein receiving the en-
vironment data occurs by retrieving the environment
data from the memory.

The system of Claim 9, wherein the environment da-
ta saved in the memory is updated periodically.

The system of Claim 1, wherein the computer pro-
gram code is configured to, when executed, cause
the processor to:

analyze the position data, the environment data,
and a proposed action; and

block the proposed action from being per-
formed,

wherein the notification indicates that the pro-
posed action was not performed.

The system of Claim 1, wherein the computer pro-
gram code is configured to, when executed, cause
the processor to:

receive a user command providing a proposed
action;

analyze the user command, the position data,
and the environment data to evaluate whether
the proposed action is permitted in the current
watercraft position; and

block the proposed action from being per-
formed,

wherein the notification indicates that the pro-
posed action was not performed.
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13. The system of Claim 12, wherein the computer pro-
gram code is configured to, when executed, cause
the processor to:

receive a user override command; and 5
execute the proposed action.

14. The system of Claim 1, wherein one or more onboard
sensors are located on the watercraft that are con-
figured to provide onboard sensor data, wherein the 70
one or more onboard sensors include at least one
of a radar, a position sensor, a direction sensor, a
sonar transducer element, an air temperature sen-
sor, a water temperature sensor, a current sensor,

a light sensor, a wind sensor, or a speed sensor, 15
wherein the onboard sensor data is analyzed as part
of the analysis.

15. A method for presenting environment alerts for awa-
tercraft, the method comprising: 20

receiving position data for the watercraft includ-

ing a current watercraft position;

receiving environment data;

determining a status of the watercraft at the cur- 25
rent watercraft position;

performing an analysis of the position data, the
environment data, and the status of the water-
craft;

determining a notification based on the analysis; 30
and

causing presentation of the notification on a dis-

play.
16. The method of Claim 15, further comprising: 35

receiving a user command providing a proposed
action;

analyzing the user command, the position data,

and the environment data to evaluate whether 40
the proposed action is permitted in the current
watercraft position; and

blocking the proposed action from being per-
formed,

wherein the notification indicates that the pro- 45
posed action was not performed.
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