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FILED

IN THE UNITED STATES DISTRICT COURT JUN 2 2014
FOR THE NORTHERN DISTRICT OF OKLAHOMA  Phil Lombardi, Cierk

U.S. DISTRICT COURT

(1) NAVICO INC. and (2) NAVICO )
HOLDING AS, )
Plaintiffs, ; _/
. ) 14 Cve289gHp~HNC
(1) HONEYWELL INTERNATIONAL INC., ; JURY TRIAL DEMANDED
Defendant. ;
COMPLAINT

Plaintiffs Navico Inc. and Navico Holding AS (collectively, “Navico™), by and through
the undersigned counsel, hereby bring this Complaint (“Complaint”) against Defendant
Honeywell International Inc. (“Honeywell”), and allege on personal knowledge as to their

actions, and upon information and belief as to the actions of others, as follows:
NATURE OF ACTION

1. This is an action for patent infringement arising under the Patent Laws of the
United States, 35 U.S.C. § 1 et seq., and seeking damages and injunctive relief under 35 U.S.C.

§§ 271, 281, 283-285.
THE PARTIES

2. Plaintiff Navico Inc. is a corporation organized and existing under the laws of the
State of Delaware, having a principal place of business at 4500 South 129" East Avenue, Suite

200, Tulsa, Oklahoma 74134.
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3. Plaintiff Navico Holding AS is a corporation organized and existing under the
laws of Norway, having a principal place of business at Nyaskaiveien 2, 4370 Egersund,

Norway.

4, On information and belief, Defendant Honeywell is a corporation organized and
existing under the laws of the State of Delaware, having a principal place of business at 101

Columbia Road, Morristown, New Jersey 07962.

JURISDICTION AND VENUE
5. This Court has subject matter jurisdiction over this controversy under 28 U.S.C.
§§ 1331 and 1338(a).
6. This Court has personal jurisdiction over Honeywell because, on information and

belief, Honeywell is licensed to do business in the State of Oklahoma and continuously,

systematically, and purposefully conducts business within this District.

7. Venue in this judicial district is proper under 28 U.S.C. § 1391 and/or 28 U.S.C.

§1400.
FACTUAL BACKGROUND

8. On October 21, 2008, United States Patent No. 7,441,189 (“the ‘189 Patent” or
the “patent-in-suit”) was duly and legally issued for an invention entitled “Instrumentation
Interface Display Customization.” A true and correct copy of the ‘189 Patent is attached hereto

as Exhibit A.



CASE 0:14-cv-04740-PJS-JSM Document 2 Filed 06/02/14 Page 3 of 32

9. Navico Holding AS is the owner and assignee of the ‘189 Patent, and Navico Inc.
is the exclusive licensee under the ‘189 Patent. Together, Navico owns all right, title, and

interest in and to the 189 Patent.

10.  The ‘189 Patent is currently in full force and effect and, in accordance with 35

U.S.C. § 282, the ‘189 Patent, and each and every claim thereof, is presumed to be valid.

11.  On information and belief, Honeywell has infringed and is infringing one or more
claims of the ‘189 Patent by its manufacture, importation, use, sale, and/or offer for sale of
avionics/cockpit display systems, including but not limited to Honeywell’s Apex Edge and

Skyforce Sentinel products.

12.  As a direct and proximate cause of the infringement by Honeywell, and unless
Honeywell is enjoined by the Court from manufacturing, importing, offering to sell, selling, or
using within the United States products covered by the claims of the ‘189 Patent, Navico is being

and will continue to be substantially and irreparably harmed in its business and property rights.

COUNT ONE

(Patent Infringement — 35 U.S.C. § 271(a))

13.  Navico incorporates by reference the allegations contained in Paragraphs 1-12 of

this Complaint as if fully set forth herein.

14.  Honeywell, in violation of 35 U.S.C. § 271(a), has infringed and is infringing the
‘189 Patent by making, using, selling, offering for sale and/or importing into the United States
avionics/cockpit display systems, including but not limited to Honeywell’s Apex Edge and
Skyforce Sentinel cockpit display systems, which contain each and every element of one or more

claims of the ‘189 Patent either literally or under the doctrine of equivalents.
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15.  Honeywell’s infringing activities have harmed Navico, and Navico is entitled to
recover damages adequate to compensate it for such infringement. Further, Honeywell’s
infringing activities are harming Navico and will continue to harm Navico, causing irreparable
injury for which there is no adequate remedy at law, unless and until preliminarily and

permanently enjoined by the Court.

COUNT TWO

(Inducement to Infringe - 35 U.S.C. § 271(b))

16.  Navico incorporates by reference the allegations contained in Paragraphs 1-15 of

this Complaint as if fully set forth herein.

17. Honeywell markets, advertises, sells, and offers for sale its avionics/cockpit
display systems, including but not limited to Honeywell’s Apex Edge and Skyforce Sentinel

cockpit display systems, to retailers, distributors, and end users.

18.  Honeywell’s retailers, distributors, and end users directly infringe, literally and/or
under the doctrine of equivalents, the ‘189 Patent by acts which include, but are not limited to,
using Honeywell’s infringing avionics/cockpit display systems in a manner claimed in the 189

Patent.

19.  Honeywell has had knowledge of the ‘189 Patent and has known of the ‘189

Patent since at least as early as the filing of this Complaint.

20. On information and belief, Honeywell actively encourages and induces its
retailers, distributors, and end users to infringe the ‘189 Patent through, among other things,

Honeywell’s marketing materials, advertising materials, and user manuals, with knowledge of
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the ‘189 Patent, and with the intent, knowledge and/or willful blindness of the fact that the

actions induced thereby constitute patent infringement.

21.  Honeywell’s infringing activities have harmed Navico, and Navico is entitled to
recover damages adequate to compensate it for such infringement. Further, Honeywell’s
infringing activities are harming Navico and will continue to harm Navico, causing irreparable
injury for which there is no adequate remedy at law, unless and until preliminarily and

permanently enjoined by the Court.

COUNT THREE

{Contributory Infringement - 35 U.S.C. § 271(c))

22.  Navico incorporates by reference the allegations contained in Paragraphs 1-21 of

this Complaint as if fully set forth herein

23.  Honeywell has had knowledge of the ‘189 Patent and has known of the ‘189

Patent since at least as early as the filing of this Complaint.

24.  Honeywell manufactures, offers for sale and sells avionics/cockpit display
systems, including but not limited to Honeywell’s Apex Edge and Skyforce Sentinel cockpit
display systems, to third parties that it knows constitute a material part of the inventions claimed
in the ‘189 Patent, in violation of 35 U.S.C. § 271(c). The avionics/cockpit display systems do

not constitute staple articles of commerce suitable for substantial noninfringing use.

25. Honeywell’s infringing activities have harmed Navico, and Navico is entitled to
recover damages adequate to compensate it for such infringement. Further, Honeywell’s

infringing activities are harming Navico and will continue to harm Navico, causing irreparable
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injury for which there is no adequate remedy at law, unless and until preliminarily and

permanently enjoined by the Court.

PRAYER FOR RELIEF

WHEREFORE, Navico respectfully requests that this Court enter judgment against
Honeywell and against its subsidiaries, successors, parents, affiliates, officers, directors, agents,
servants, employees, and all persons in active concert or participation with them, granting the

following relief:

a. The entry of judgment in favor of Navico and against Honeywell for direct

infringement of the ‘189 Patent;

b. The entry of judgment in favor of Navico and against Honeywell for indirect

infringement of the ‘189 Patent by inducing such infringement;

c. The entry of judgment in favor of Navico and against Honeywell for indirect

infringement of the 189 Patent by contributing to such infringement;

d. An award of damages against Honeywell for an amount that will adequately
compensate Navico for Honeywell’s infringement, but under no circumstances an amount less
than a reasonable royalty for Honeywell’s use of Navico’s patented inventions, as permitted by

35U.S.C. § 284;

e. A declaration that this case is “exceptional” and an award to Navico of its

reasonable attorney fees, expenses and costs in this action under 35 U.S.C. § 285;

f. An award of pre- and post-judgment interest on all damages awarded to Navico;
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g. A preliminary and permanent injunction prohibiting Honeywell and its
subsidiaries, successors, parents, affiliates, officers, directors, agents, servants, employees, and
all persons in active concert or participation with them, from further infringement of the ‘189

Patent; and

h. The entry of such other and further relief as this Court may deem to be just and

proper.
DEMAND FOR JURY TRIAL

Navico hereby demands a trial by jury on all issues in this action that are so triable as a

matter of right and law.

DATED: June 2, 2014

DOERNER, SAUNDERS, DANIEL
& ANDERSON, L.L.P.

By:V{ O\ C*A’_‘

Lewis N. Carter, OBA No. 1524
N. Lance Bryan, OBA No. 19764
Two West Second Street, Suite 700
Tulsa, Oklahoma 74103-3117
Telephone: (918) 591-5253
Facsimile (918) 925-5253
lcarter@dsda.com
Ibryan@dsda.com

Telephone: (918) 591-5256
Facsimile: (918) 925-5256
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Of Counsel

Scott J. Bornstein (motion for admission pro hac vice to be filed)
Allan A. Kassenoff (motion for admission pro hac vice to be filed)
Brian P. McCloskey (motion for admission pro hac vice to be filed)
GREENBERG TRAURIG, LLP

200 Park Avenue

New York, NY 10166

Telephone: (212) 801-9200

Facsimile: (212) 801-6400

Email: bornsteins@gtlaw.com

Email: kassenoffa@gtlaw.com

Email: mccloskeyb@gtlaw.com

Attorneys for Plaintiffs Navico, Inc. and
Navico Holding AS

3075596v1
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INSTRUMENTATION INTERFACE DISPLAY operation and control more practicable. Such devices handle
CUSTOMIZATION the data provided by multiple sensors or instruments and, in
so doing, reduce the number of multiple, separate devices
RELATED APPLICATION required in the control area, For instance, the SCI1000 device

This application is related to concurrently filed application
entitled “Indicator Motion Trail for an Instrumentation Inter-
face Display,” a regular, non-provisional application hereby
expressly incorporated by reference herein.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

The disclosurc relates generally to vehicle operator infor-
mation systems and, more particularly, to instrumentation
user interface displays for vehicles such as marine vessels,

2, Brief Description of Related Technology '

Vehicle uperator information systems generally include
one or more control panels or consoles that present data
gathered from various systems or devices onboard the
vehicle, The panels are often arranged in an instrumentation
cluster of gauges that together define an operator control area,
or helm. Bach onboard system can then be monitored simul-
taneously by the vehicle operator from the operator control
area.

Some vehicles, such as marine vessels, present instrumen-
tation challenges and complexities arising from having, for
instance, more than one engine, Associated with each engine
are typically a number of sensors that monitor respective
engine parameters, such as various pressures, temperatures,
etc, Complicating matters further for the boat manufacturer or
vessel outfitter, the same vesscl may often be outfitted with
different engines or engine types. The instrumentation
requirements, and the resulting arrangement of gauges, can
thus vary greally from boat to boat. In the past, these varia-
tions have lcd to difficulties in establishing the proper con-
nections between all of the sensors and the associated gauges.

A digital communication protocol and corresponding
hardware interface was developed to simplify the transmis-
sion of engine and other data to tie operator control area.
Instead of'having a dedicated, respective connection between
each sensor and gauge pair, a communication network uti-
lized the protocol and hardware interface to handle all of the
data transmissions collectively. The protacol standardized
conununications between the sensors and the gauges, allow-
ing transmissions over a controller area network (CAN) bus
to which all of the devices were connected.

These and other developments wnfortunately did not
address the increasingly cluttered nature of operator control
areas, The availability of the CAN bus facilitated increased
communications, meaning that additional engine and other
parameters could be monitored in the control area. The bus
and the rest of the hardware interface also made the installa-
tion process less complicated. Meanwhile, vehicle complex-
ity was increasing with the advent of various digital devices
for monitoring & wide variety of conditions and variables of
interest to the vehicle operator. And with these developments,
the instrument panels of the operator control area were often
populated with a dedicated analog gauge or display for each
onboard sensor or device providing information to the opera-
tor. As a result, the operator was often overwhelmed with
cluttered instrument panels with a growing number of gauges
respectively dedicated to each of the onboard sensors and
devices supported by the communication protocol and hard-
ware interface technology.

User interface devices have been developed to replace the
standard analog gauge with the intention of making vehicle

25
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60

available from Mercury Marine (Fond du Lac, Wis.) com-
bines readouts for a number of instrumentation functions,
such as engine speed, fuel range, water depth, and engine oil
pressure. Instead of a dial-type, analog gauge with a movable
needle, the SC1000 device has a digital, liquid crystal display
(LCD) that allows a user to scroll through dedicated readouts
ofthe supported functions, Bach dedicated display depicts the
numerical digits of the current value of the parameter mea-
sured by the function. Another device commercially available
from Mercury Marine under the product name SC5000 orga-
nizes the instrumentation information in separate detailed
display pages provided via an LCD display. Each display
page of the SC5000 device presents instrumentation informa-
tion in a pre-configured, or preset, manner, The series of
display pages forms a slide-show approach to providing
instrumentation information,

Both of the aforementioned Mercury Marine devices have
the capability of automatically detecting or identifying sys-
tem components connected to the CAN bus. This auto-detec-
tion feature is described in U.S. Pat. No. 6,382,122, entitled
“Methed for Initializing a Marine Vessel Contro] System,” the
disclosure of which is hereby incorporated by reference. In
operation, the auto-detection feature allows the engine type to
determine a standard parameter set to be displayed via the
LCD display. For example, if propulsion is provided with a
ster drive with troll control capability, the standard param-
eters include engine temperature, volts/hours, engine speed,
etc, Other parameters not monitored by (or relevant (o) that
engine type are excluded from the display pages of the slide-
show,

The automatic detection of system components simplifies
the assembly of the operator control area, The boat builder or
vessel outfitter nced only conuect the wnit having the LCD
display to the CAN bus, and all of the necessary communi-
cations with the sensors are established.

While these improvements have reduced instrumentation
clutier and eased installation and assembly, the aforemen-
tioned instrumentation devices fail to provide instrumenta-
tion information in the inunediate, or simultaneous, fashion
of the analog gauges and conventional instrument panels that
they replaced. Specifically, the operator is undesirably forced
to toggle between the preset display pages, which may be
difficult or inconvenient during attempts to control the vessel,
The toggling may be significantly time consuming, inasmuch
as the information on each page is typically limited to one or
two parameters, Moreover, the standard, pre-set displays of
these devices are generally not customizable to meet operator
preferences, or for that matter, the preferences of the boat
manufacturer or vessel outfitter. Such preferences may
change dwing use for a number of reasons, including, for
instance, changing operational conditions or different opera-
tional states (e.g., docking, cruising, refueling, otc.), Still
further, the pre-set display pages fail to provide the conve-
nient trending information made available naturally via the
movement of the needle pointers of the conventional analog
gauges. For these reasons, the aforementioned devices at
limes provide limited benefits over conventional analog
gauges during operation and use of the watercraft, such as
when an operator wishes to monitor a set of operationa)
parameters concurrently.
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3
SUMMARY OF THE DISCLOSURE

In accordance with one aspect of the disclosure, a method
is usetul for producing an instrumentation interface for o
vehicle. The method includes initializing a display format for
the instrumentation interface in accordance with one or more
characteristics of the vehicle, and collecting customization
data to configure a display site defined by the display format
of the instrumentation interface. The instrumentation inter-
face is then generated via a display device in accordance with
the display format and the customization data for the display
site,

In some cases, the method also includes the step of apply-
ing the customization data to configure a mirror display site
relative to the first-named display site, The applying step may
be implemented automatically based on whether mirroring is
appropriate given the one or more characteristics of the
vehicle determinative of the display format. Alternatively, or
in addition, the applying step is implemented automatically
based on whether mirroring is appropriate given a gauge type
specified in the customization data.

In certain embodiments, the initializing step includes
determining gauge data for the vehicle given the one or more
characteristics of the vehicle, The gauge data may specify
suitable gauge types for the display site, and the collecting
step may include generating a list of the suitable gauge types
to prompt a user for selection of a gauge from the list of
suitable gange types for placement at the display site.

The display format may specify a plurality of gauge sites
for a display screen of the instrumentation interface available
for customization, In some cases, the collecting step includes
selecting a gauge for the display site, und the generating step
includes determining a gauge range for the gauge in accor-
dance with the display format, The customization data may
then include a measurement unit specification such that the
gauge range determining sfep includes converting a default
gaugerange of thedisplay format loa customized range based
on the measurement unit specification.

In one embodiment, the initializing step includes accessing
default display data for the display format, such that the
method further includes the step of modifying the default
display data such that the display format reflects the customi-
zation data, The method may then further include the step of
storing a represcatation of the modified default display data
reflecting the customization data as a customized display
configuration,

The instrumentation interface may include a plurality of
gauge display screens such that the collecting step is imple-
mented for a respective gauge display screen of the plurality
of gauge display screens,

In accordance with another aspect of the disclosure, a
computer program product stored on a computer-readable
medivm produces an instrumentation interface for a vehicle.
The computer program product includes a display initializa-
tion routine to determine a display format of the instrumen-
tation interface in accordance with one or more characteris-
tics of the wvehicle, a configuration routine to collect
customization data to configure a display site defined by the
display format of the instrumentation interface, and a display
routine to generate the instrumentation interface via a display
device in accordance with the display format and the customi-
zation data for the display site.

In some cases, the computer program product further
includes a display site mirroring routine to apply the customi-
zation data to a further display site. The display site mirroring
routine may be implemented automatically based on whether
mirroring is appropriate given the one or more characteristics
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of the vehicle determinative of the display format. Alterna-
tively or, in addition, the display site mirroring routine is
implemented automatically based on whether mirroring is
appropriate given a gauge type specified in the custemization
data.

In some embodiments, the gauge display initialization rou-
tine determines gauge data for the vehicle given the one or
more characteristics. The gauge data may specify suitable
gauge types for the display site, and the configuration routine
may include a user selection routine to list the suitable gauge
types for selection of a gauge from the list of suitable gauge
types for placement at the display site.

The display format may specify a plurality of gauge sites
for a display screen of the instrumentation interface available
for customization, The display routine may include a gauge
range routine to determine a gauge range in accordance with
the display format. The customization data may include a
measurement unit specification such that the gauge range
routine converts a defanlt gauge range of the display format to
a customized range based on the measurement unit specifi-
cation.

The configuration routine may modify display structure
data specified by the display format to reflect the customiza-
tion data. The configuration routine may then store the modi-
fied display structure data as a customized display configu-
ration.

In accordance with yet another aspect of the disclosure, a
system for producing an instrumentation interface for a
vehicle includes a processor, a computer-readable medium in
communication with the processor, and display initialization
and generation routines stored on the computer-readable
medium and adapted for implementation by the processor.
The display initialization routine determines a display format
of the instrumentation interface in accordance with one or
more characteristics of the vehicle, and the display generation
routine generates a display screen of the instrumentation
interface that is configured 1o depict via a display device
customized instrumentation data in eccordance with the dis-
play format.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

For a more complete understanding of the disclosure, ref-
crence should be made to the following detailed description
and accompanying drawing figures, in which like reference
numerals identify like elements in the figures, and in which:

FIG. 1 is a schematic representation of a marine vessel
having an instrumentation interface in accordance with one
aspect of the disclosure;

FIG. 2 is a schematic represcntation of a front panel of the
instrumentation interluce of FIG. 1 in accordance with an
exemplary embodiment;

FIG. 3 is a block diagram of the instrumentation interface
of FIG. 1 in accordance with one embodiment;

FIG. 4 is an exemplary engine display screen of the instru-
mentation interface of FIG. 1 in accordance wilh one aspect
of the disclosure;

FIG. § is an exemplary tank display screen of the instru-
mentation interface of FIG, 1 in accordance with one aspect
of the disclosure;

FIG. 6 is an exemplary docking display screen of the instru-
mentation interface of FIG. 1 in accordance with one aspect
of the disclosure;

FIG. 7 is an exemplary configuration display screen of the
instrumentation interface of FIG. 1 in accordance with one
cmbediment;
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FIG. 8 is a further configuration display screen of the
instrumentation interface of FIG. 1 in accordance with
another embodiment;

FIG. 9 is an exemplary display screen of the instrumenta-
tion interface of FIG. 1 showing a gauge needic motion trail in
operation in accordance with one embodiment;

FIG. 10 is a flow diagram of a display screen control
routine in accordance with one aspect of the disclosure;

FIG. 11 js a flow diagram showing a display screen pro-
duction routine in accordance with one embodiment;

FIG. 12 is a flow diagram showing an automatic mirroring
routine in accordance with one embodiment; and,

FIG. 13 is a schematic representation of motion trail deter-
mination technique in accordance with one aspect of the
disclosure,

While the disclosed instrumentation interface system and
method are susceptible of embodiments in various forms,
there are illustrated in the drawing (and will hereafter be
described) specific embodiments, with the understanding that
the disclosure is intended to be illustrative, and is notintended
to limit the invention to the specific embodiments described
and illustrated herein.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Disclosed herein are a system and method for generating,
an instrumentation interfuce, The instrumentation interface
generally provides for the display of data and information
collected by a plurality of sensors, instruments and other
devices distributed or disposed onboard a vehicle. The instru-
mentation interface therefore facilitates the control of the
vehicle by an operator monitoring the data and information,
The disclosed system and method generally addresses the
operator's need to monitor the information from a variety of
sensors and devices concurrently in an effective and efficient
manner. To this end, the disclosed system and method gener-
ate the instrumentation interface via an instrumentation inter-
face display having a number of graphically presented instru-
mentation elements rendered via a display device onboard the
vehicle. More generally, the disclosed system and methed are
directed to the generation of customized instrumentation dis-
plays to address the various operational conditions or states
encountered by the vehicle and the operator. In this way, the
disclosed system and method assist those individuals
involved with the vehicle both during initial configuration of
the operator control area, as well as thereafter during opera-
tion, Moreover, the customization and configuration of the
instrumentation interface generally provides the operator
with the capebility lo design and ulilize specific display
screens showing the data and information in the manner and
location desired or appropriate for the operational circum-
stances, As will be described further below, the configuration
and customization of the display screens allows the operator
to, among other things, select the data or data type to be
displayed at a pluralily of gauge locations or sites on each
display screen. To this end, customization data is collected to
configure the display sites of the display screen, which may
be arranged in accordance with a format or structure, The
display format or structure, in turn, may be previously estab-
lished by the vessel manufacturer or outfitter or, more gener-
ally, established in accordance with the characteristics of the
vessel,

In some embodiments, the disclosed system and method
assist lhe operator or other individual during the instrumen-
tation interface configuration process by, for instance, auto-
matically generating a matching or identical gauge at a mirror
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display site of the instrumentation interface, or automatically
determining an appropriate gauge range based on user pref-
erences, the data type displayed by the gauge, or characteris-
tics of the display screen,

The instrumentation interface configured and customized
by an operator may constitute only one of several different
interface designs made available during operation. As will be
described below, a user of the instrumentation interface sys-
tem may create and configure a display screen, and then save
a definition of the display screen for future use. The user or
operator may then select between the various altemative
instromentation interface designs as desired, or as operational
circumstances warrant,

Although well suited for, and described herein in connec-
tion with, marine vessels or vehicles, practice of the disclosed
system and method is not limited to any vehicle type or
application. Rather, the disclosed system and method may be
applied in any number of contexts or applications in which a
user has a number of sensors, instruments or other devices
providing data and information to be monitored, The various
instrumentation interface contexts and applications to which
the disclosed system and method may be applied are also not
limited to practice with any particular sensor, instrument or
other data collection device. Moreover, practice of the dis-
closed system and method is not limited to the display of any
particular type of vehicle data or information,

With reference now to the drawing figures, where like
clements are identified with like reference numerals, FIG. 1
shows a marine vessel or boat indicated generally at 20 to
which the advantages of the disclosed system and method
may be applied, The boat 20 includes a marine propulsion
system having a port engine 22 and a starboard engine 24,
each of which has a number of sensors and other devices
measuring operational parameters and providing data indica-
tive thereof to a respective engine control unit (not shown),
The engines 22, 24 use fuel from a port fuel tank 26 and a
starboard fue] tank 28, each having respective sensors 30, 32
(e.g., level, flow, etc.) that monitor conditions associated with
the respective fuel tank, Propulsion of the boat 20 is generally
controlled via a stecring mechanism (not shown) having a
steering sensor 34, and a pair of trim tabs 36, 38 having
associated trimmed tab control and sensing elements 40, 42,

Each of the aforementioned devices onboard the boat 20 is
communicatively connected to a network or bus 44 for com-
munication or transmission of the data or information col-
lected or sensed thereby. The communication of data may
include the exchange of data between the aforementioned
devices, or may involve delivery of data to one or more
controllers 46 that also may direct the operation of other
devices, such as & global positioning system (GPS) device 48,
a target acquisition or redar device 50, a depth sensor 52, and
a wind speed sensor 54, to name but a few, Each controller 46
may direct communications over the bus 44 in accordance
withaprotocol, such as the SmartCraft protocol developed by
Mercury Marine (Fond du Lac, Wis.), The SmartCraft proto-
col is designed to enable transmission of engine and other
data over the bus 44, which may be a controller area network
(CAN) bus, or any other suitable bus for such communica-
tions. Moreover, practice of the disclosed system and method
is not limiled to any particular controller technology, com-
munication protocal or network bus configuration.

Generally speaking, the controller 46 includes an operator
interface disposed in a control (or other) area of the boat 20,
The operator interfsce may provide control functionality fora
number of different onboard systems or devices, such as a
marine navigation system. To that end, the controller 46 may
include one or more Northstar 6000i units commercially
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available from Brunswick New Technologies—Marine Blec-
tronics (Acton, Mass.), orany other similar device suitable for
displaying marine pavigation and charting information. How-
ever, in this exemplary embodiment, the Northstar 6600; unit
may be utilized to support the implementation of the dis-
closed system and method. As a result, the controller 46 may
provide both marine navigation functionality and instrumen-
tation interface functionality as described herein below,

Further information regarding the use of a marine naviga-
tion device such as the Northstar 6000i unit in connection
with a network of devices on a marine vessel may be found in
commonly assigned and co-pending U.S. patent application
Ser. No. 10/967,962, entitled “Networking Metliod and Net-
work for Marine Navigation Devices,” which was filed on
Oct. 18, 2004, the entire disclosure of which is hereby incor-
porated by reference, Furthermore, information regarding the
manner in which the sensors, instruments and other devices
connected to the bus 44 are initialized and incorporated as
part of a control system managed by the controller 46 may be
found in U.S. Pat. No. 6,382,122, entitled “Method for Ini-
tializing a Marine Vessel Control System,” the entire disclo-
sureof which is hereby incorporated by reference. As noted in
the above-referenced patent documents, the controller 46
may, in fact, constitute a number of like devices that provide
the same or simifar instrumentation interface functionality.
Accordingly, practice of the disclosed system and method is
not limited to an embodiment having a single display device
or other device for displaying the instrumentation interface.

With reference now to FIG. 2, the controller 46, which may
be located at a hielm of the boat 50, includes a housing 60
within which is mounted a video output unit 62. The video
output unit 62 may be a liquid crystal display (LCD), monitor
or any other device suitable for displaying a screen or other
image to the operator. Along an edge 64 of the video output
unit 62 is a control panel indicated generally at 66, which in
this exemplary embodiment includes six push buttons or keys
(“softkeys™) 68. In operation, textual, graphical, and other
information is displayed on the video output unit 62 as a result
of an operator’s actuation of the softkeys 68 and other input
devices disposed on the control panel 66. The softkeys 68 are
generally associated with and identified by information dis-
played on the video output unit 62 in tabs or other proximal
relation o the respective sofikey 68. Asa result, the softkey 68
may be used for a number of different functions, such as
accessing a display screen or initiating a configuration pro-
cess or procedure, The control panel 66 and, more generally,
the housing 60 may include a number of additional buttons or
keys in support of other functionality, including a cursor or
directional key pud 70, a numerical key pad 72, a STAR key
74, a save key 76, and a number of other labeled or named
keys 78. The functions of the keys 78 may be defined accord-
ing to the context established by the information displayed on
the video output unit 62, or may be fixed to initiating a
respective process, such as a chart plotting procedure. The
keys 74 and 76-may similatly provide functionality depen-
dent upon the current operational state of the controller 46 or
the subject matter currently displayed on the output unit 62,
Further information regarding the keys 74 and 76 is set forth
below in connection with one or more exemplary embodi-
ments,

FIG. § schematically depicts hardware components of the
controller 46 that may be utilized in connection with the
implementation of the disclosed system and method in accor-
dance with one or more embodiments. The controller 46 is
shown in coznection with a number of devices that may be
coupled directly to the controller 46 rather than via the bus 44,
Accordingly, practice of the disclosed system and method is
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not limited to embodiments or systems in which communi-
cation to, or from, the instrumentation interface is accom-
plished via a bus or network. For example, the controller 46
may be coupled to any number of input devices 80, such as an
antenna asscmbly 82, which may be implemented with a wide
area augmentation system (WAAS), a radar device 84, a
sounder device 86, and an auxiliary video output unit 83, ina
direct manner via an input/output (I/O) circuit or other hard-
ware interface 90, The I/O circuit 90 may also provide a
connection to the bus 44 as shown, The I/O circuit 90 may also
support communications with the video output unit 62 and the
control pane] 66. The controller 46 may also use additional
input or output circuits, such as a video circuit 92 dedicated to
processing signals provided by a video input unit 94 or any
other video-based 1/0 device.

The controller 46 further includes a processor 96, a
memory 98, and any number of additional data storage
devices, such as a data storage medium 100 coupled to the
processor 96 via a data storage data interface 102. The
tmemory 98 may include & non-volatile portion or read-only
memory (ROM) 104 and a volatile portion or random access
mentory (RAM) 106, while the data storage medium 100 may
include or incorporate a disk drive, Hash memory device, or
any one or more other memory storage media. The connec-
tions between the processor 96 and the memories 98, 160
need not be as shown in FIG. 3, but rather may involve
transmission over the bus 44 or a dedicated memory bus,
Further information regarding the conncctions between the
hardware components of the controller 46 and other hardware
aspects thereof may be found in the above-referenced patent
documents,

As described in detail herein below, the processor 96 and,
more generally, the controller 46 execute or implement a
number of routines to gencrate and manage an instrumenta-
tion interface having configurable and customizable display
screens, The display screens may be dedicated to providing
instrumentation information directed to a respective category
orcontext for the operation of the boat 20. For instance, in one
embodiment, the instramentation interface includes three pri-
mary display screens, namely an engine display screen, a
docking display screen, and a tanks display screen, Although
alternative embodiments need not have the same number or
types of display screens, the aforementioned primary display
screens provide a useful way of compiling instrumentation
information for the vehicle operator in a manner relevant to
the operational state of the vessel. Thus, the generation of one
of the display screens may also correspond with an opera-
tional state of the controller 46 and the software routines
implemented thereby. To reach one of the display screens in
one, exemplary embodiment, the operator, may, for instance,
actuate the labeled key 74 (i.e., the “STAR” key). The STAR
key 74 therefore provides a convenient way for the operator to
exit an unrelated system, such as the chart plotter, and thereby
generate the last one of the three primary display screens

s viewed,

When implementing the disclosed system and method for
the first time, the three primary screens may present a default
set of gauges, However, practice of the disclosed system and
method generally provides a user with the capability of deter-
mining which gauges or other display items will be located at
each location or site of the display screen. A default display
may also be generated when a new device is connected to the
bus 44, such as a new engine. In some embodiments, such as
ones utilizing the auto detection feature described in the
above-referenced U.S. patent, engines and other devices con-
nected to the hus 44 are typically recognized and identified
such that the default display screen includes a sct of gauges



CASE 0:14-cv-04740-PJS-JSM  Document 2 Filed 06/02/14 Page 26 of 32

US 7,441,189 B2

9

and other display items that already take into account the
sensors, instruments and other devices providing information
to be displayed for that device. For example, certain engine
types may include oil temperature and pressure sensors,
where ather engine types may not. The corresponding gauges
would therefore be depicted in the former display screen, but
not the letter. If the connected device is unknown or not
recognized by the controller 46, a set of generic gauges may
also be displayed.

In contrast to prior instramentation interface displays, each
of the primary display screens (e.g., engine, docking, tanks)
are customizable and configurable to suit the needs of one or
more operators of the boat 20, Details regarding the mannerin
which the customization or configuration is implemented are
set forth below in connection with one or more embadiments.
As a general matter, however, each display screen may be
configured or customized in accordance with a2 number of
aesthetic characteristics, such as the style, color or pattern of
the background, bezel, face, needle, and any other feature of
the display screen or its gauges and other display screen
elements, The customization and configuration supported by
the disclosed system and method also involves allowing an
operator, boat manufacturer, or vessel outfitter to determine
the gauges or other elements of the display screen itself.

An exemplary engine display screen customized, config-
ured and produced in accordance with one embodiment is
showa in FIG. 4. In this case, a tab 110 is highlighted to
signify that the display screen is an engine display screen,
rather than one of the other ptimary display screens, which
may be accessed by actuating the softkeys 68 adjacent to
non-highlighted tabs 112 and 114, While the engine display
screen tab 110 is highlighted, configuration and customiza-
tion may be performed by actuating the softkey 68 adjacent to
a configuration tab 116 in the lower right hard corner of the
display screen, As shown in FIG. 4, the instrumentation inter-
face provides in a single display information or data associ-
ated with a number of different sensors, instruments or
devices, Such information would have typically been pro-
vided via a panel of physical, analog gauges located at the
helm of the boat 20 or other control area. Without being
limited to such analog gauges, the instrumentation interface
produced by the controller 46 recreates the look and conve-
nicnce of a console or panel of physical gauges, bar-type
indicators, and other instrumentation items such that the
engine and other operational information and data is provided
concurrently. As shown, the engine display screen includes
large-sized gauges, such as a speed gauge 118 and a pair of
mirrored engine speed gauges 120 and 122, The engine speed
gauges 120 and 122 may he considered to be *mirrored” in the
sense that they are positioned on the display screen at sites
symmetrical about a vertical center line, and identically con-
figured to display data for the port and starboard engines 40
and 42, respectively. More generally, the display screen
includes such mirrored gauges in a consistent manner such
that the left hand side of the display screen corresponds with
port devices and the right hand side of the display screen
corresponds with starboard devices. Mirrored gauges thus
provide a convenient way to depict instrumentation for sen-
sors and devices replicated on the boat 20, For other gauges or
other items, such as the speedometer 118, that provide infor-
mation for devices that are not duplicated or replicated on the
boat, one or more sites in the center of the display screen may
be reserved. For example, a synchronization bar 124 depicts
information provided by the engines 22 and 24 (and, specifi-
cally sensors or devices thereof) and processed by the pro-
cessor 96 (o determine Lhe degree to which the engines are
synchronized. In contrast, becausc each engine 22, 24
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includes a dedicated pressure sensor for its oil reservoir and a
dedicated sea pump pressurc scnsor, the display screen
includes mirrored or paired gauges for each sensor. As shown,
the display screenincludes two sea pump pressure gauges 126
and 128 disposed at mirrored locations of the display screen,
and oil pressure gauges 130 and 132 similarly disposed, Other
mirrored gauges of the display screen include engine tem-
perature gauges 134 and 136 and engine hour gauges 138 and
140,

The display screen and instrumentation interface of FIG. 4
is not limited to any particular gauge type or design, but rather
may accommodate different types of gauges as well as non-
gauge graphical items as described further herein below. To
accommodate the different types, the disclosed system and
method for customizing the display screen also provide the
capability to adjust, in an automated fashion, a gauge range
{e.g., 0-60 mph) based on one or more general characteristics
of the display screen (e.g,, its format), or one or more char-
acteristics of the gauge in question,

The items shown in the display screen of FIG. 4 do not
constitute the only display screen elements available for ren-
dering on the engine display screen. Rather, a number of
optional displayable items may be available given the engine
type, configuration or other aspect of the engines 22, 24 and,
more generally, the boat 20, For example, the engines may
have associated therewith, or included therein, more than one
sensor for determining speed, and the operator may choose to
display the information provided by either onc or hoth of the
sensors, Other sensors or instrumentation information that
may be made available in certain embodiments include steer-
ing angle, trim measurements, coolant temperature, engine
voltage, any alarm values, fuel flow, any tank level, air or
other temperatures, water depth, percent load, percent
throttle, gear position, boost pressure, intake manifold tem-
perature, gear oil pressure, gear oil temperature, speed over
ground (SOG), course aver ground (COG), a compass, and a
video input (i.e., video camera image display). The forgoing
list is provided, of course, with the understanding that the
display items listed are by no means exhaustive, and various
embodiments of the disclosed system and method may handle
any subset or group of display items suitable for the instru-
mentation devices on the boat 20. Generally speaking, how-
ever, (he engine display screen (or any other primary display
screen) may present the types of instrumentation information
monitored by an operator during operation of the engines 22,
24 for normal propulsion. In this way, the engine display
screen produces the gauges and other display elements most
useful during this operational state or condition,

As described above, primary display screens in addition to
the engine display screen include a tanks display screen and a
docking display screen, examples of which are shown in
FIGS. 5 and 6, respectively, These and other primary display
screens may correspond with different operational states or
conditions for the vehicle calling for a different set of instru-
mentation information and data to be monitored. With refer-
ence first to FIG. §, the tab 112 is highlighted to indicate that
the tanks display screen is currently depicted, while the other
tabs 110 and 114 are not highlighted. In this embodiment, a
data display screen accessible via a tab 150 may be configured
to genemlly depict the instrumentation in digital form rather
than for instance via analog gauges, The data display screen
may constitute one of a number of additional display screens
configurable or customizable in accordance with the dis-
closed system and method. The data display screen may also
be useful in connection with providing a larger portion or
amount of data or information in one display screen, inas-
much as the individual display items depicting the data in
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digital form may require less space on the display screen than
a corresponding analog gauge representation,

With reference now to FIG, 5, the tanks display screen, as
shown, may be in the midst of configuration or customization
in accordance with the disclosed system and method. In this
exemplary embodiment, the tanks display screen may be
directed to monitoring those parameters of interest to the
operator during a refueling stop, The display screen includes
four large gauges 152-155 that have temporary legends or
lnbels “Fuel 1" indicating, for instance, a placeholder for
future designation of a labe] for the tank associated with the
instrumentation information to be shown at that display
screen site, In one exemplary case, the gauge 152 may corre-
spond with the fuel level sensor 30 for the fuel tank 26, while
the gauge 155 may correspond with the fuel level sensor 32
for the fuel tank 28. The gauges 153 and 154, in turn, may be
associated with waste tanks, water tanks, or any other tank
having a level or other sensor. The display screen further
includes four smaller gauges 156-159 that, once assigued,
may indicate information or data provided by tank-related
sensors, such as fuel flow, total fuel Row, or other sensor types
relevant to other tank types. Once the ganges 156-159 are
associated with an operable sensor or instrument, a needle
will be depicted to indicate the cuirrent value of the parameter
being monitored. Thus, in some embodiments, the lack of a
needle depiction may be indicative of an offline sensor or
instrument, as well as a gauge for which the configuration
process is incomplete,

With respect to FIG. 6, the docking display screen may
include a number of gauges indicating operational parameters
relevant to the docking of the boat 20, such as engine speed,
sleering angle and compass direction. In the example shown
in FIG. 6, an engine speed gauge 160 is provided for the port
engine 22, while an engine speed gauge 162 is provided for
the starboard engine 24, Additional large gauges 164 and 166
provide indications of steering angle and compass direction,
respectively. The docking display screen also includes 1 bum-
ber non-gauge graphical items, namely a gear position indi-
cator 168, and speed over ground (SOG) indicator 170, and a
depth sensor indicator 172, These non-gauge graphical items
may present digital values or, as shown in connection with the
gear position indicator 168, an icon or other graphical item
may be used to indicate the instrumentation information or
data. In this case, the gear position indicator 168 depicts a
down arrow for a reverse gear position, and an up arrow fora
forward gear position,

The manner in which an operator or other user of the
disclosed instrumentation interface may create, design, con-
figure or cusiomize the exemplary display screens shown in
FIGS. 4-6 is now described in connection with FIG. 7, which
shows a configuration display screen indicated generally at
180, The configuration display screen 180 may be reached,
accessed or otherwise generated by actuating the softkey 68
adjacent the configuration tab 116. Actuation of the softkey
68 associated with the configuration tab 116 initiates a con-
figuration or customization routice for the current primary
display screen depicted. In the embodiment shown in FIG. 7,
an exemplary engine display screen constitutes the subject of
the customization effort,

The configuration display screen 180 continues to show
any gauges or other graphical items that have already been
established or defined through the configuration process. In
this case, a speed over ground (SOG) gauge 182 andan engine
speed gauge 184, an oil temperature gauge 186, and a number
of unassigned gauges 187-189 for the port engine 22, are
provided. Also depicted is a graphical item 190 to provide an
indication of, for instance, wind speed. At this point, the user
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configuring the engine display screen is attempting to add a
gauge at a gauge location or site 192, where no pauge had
previously been specified. The user may have selected the
location 192 using the directional buttons or keys 70 on the
control panel 66. Once the location 192 is selected or high-
lighted, actuation of the softkey 68 associated with an edit tab
194 causes an input panel 196 to be generated and displayed
as part of the display screen 180. Specifically, the panel 196
prompts the user to select a sensor type using the cursor pad
70, after which pressing a button or key associated with
“enter” formalizes the selection of the gauge type. As shown
in FIG. 7, a triangular cursor or indicator 198 is positioned
within the panel 196 to specify the current selection (e.g., an
oil temperature sensor on the port side). If the user were to
cnter that selection, an oil temperature gauge would appear at

_ the location 192 for further configuration.

The configuration display screen 180 supports additional
customization of cach gauge or graphical item on the display
screen via a number of softkey tabs, including a bezel color
specification tab 200, a background color specification tab
202, and others that may hecome available upon selection of
a specific graphical item or gauge. For example, once the oil
temperature gauge is disposed at the location 192, a softkey
tab may be provided to allow the user to customize charac-
teristics such as style and color for the gauge needle or other
aspect of the display screen element.

The display screen 180 also provides a user with the capa-
bility of saving the configuration via a tab 204. The configu-
ration may be associated with, or saved in connection with, a
specific user such that different operators may have custom-
ized operation consoles or panels, thereby providing multiple
instrumentation interfaces for the boat 20. Moreover, a single
operator may also save diflerent configurations of a primary
display screen to address different operational circumstances,
as desired, To these ends, a softkey tab 206 is provided to
enable the loading of a previously saved configuration,
Lastly, the configuration display screen 180 includes a return
softkey tab 208 to allow the user to exit the configuration
process, and return to the primary screen display.

FIG. 8 shows another display screen indicated generally at
220 and depicted in the midst of a configuration process. In
this case, the vessel for which the instruientation interface is
applied includes only a single engine, In accordance withone
embadiment, the disclosed system and method initialize the
instrumentation interface to have a display screen format
suitable for the single engine vessel. Specifically, a number of
gaugessites or locations may be defined by the display format,
and display site mirroring is disabled. Further details regard-
ing display formats and display site mirroring are provided
below. Generally speaking, the display format may specify
the locations or sites that may support a display screen ele-
ment, the nature or type of display scrcen element (e.g,,
gauge, bar, digital window, etc.), and the locations designated
for large and small ganges. In the example of FIG. 8, the
display format includes a total of five gauge sites, numbered
1-5 starting in the upper left hand corner of the display screen
and proceeding clockwise. Using this display format, the user
configuring the display screen 220 is provided with the capa-
bility to specify what data is to be shown at each location or
site.

In some embodiments, the disclosed system and method
may provide a subsct of all of the onboard sensors and devices
as those available for placement at a certain gauge location.
The subset may be determined based on one or more display
format parameters. For example, the first and sccond display
sites of the display screen 220 have different size parameters
and, therefore, may not have the same sensors assigned
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thereto as available. In some embodiments, these and other
determining factors may be established in an options menu or
otherwise set by the boat manufacturer or vessel outfitter, In
this way, the boat manufacturer or vessel outfitter may control
certain characteristics of the instrumentation interface, while
leaving a great deal of customization and configuration for the
individual boat operator.

The display screen 220 shown in the exemplary embodi-
ment of FIG. 8 includes a number of gauges depicted during
the configuration process. As a result, the respective needles
of the gauges are not shown. However, each gauge depicts
both the measurement units and the gauge range to be used
during subsequent indications of instrumentation data. For
example, the engine may include an oil pressure sensor that
provides data 0 an oil pressure gauge 222, which shows that
the sensor data is provided in pounds per square inch (psi). To
this end, the controller 46 may access information stored in
one of the memories 98 or 100 to determine that the oil sensor
for this particular engine provides an output ranging from
0-100 psi. Generally speaking, the controller 46 looks for a
gauge type in the memories 98 or 100 that closely matches
and sufficiently covers the entire range. Similarly, the display
screen 220 includes an engine speed gauge 224 indicating
that the data is provided in revolutions per minute (rpm).
Specified in one of the memories 98 or 100 may also be an
indication of a redline or warning range specifying that
engine speeds above about 5000 rpm should be denoted with
a colored band as shown in FIG. 8, Also depicted in connec-
tion with the engine is an engine battery voltage gauge 226
that includes a range from 8-16 Volts dc and two sub-ranges
directed to identifying excessively low and high battery volt-
ages. Laslly, the display screen 220 includes a steering indi-
cation 228 that may be customized to suit either the capabili-
ties of the steering mechanism or the sensor monitoring the
mechanism.

With reference now to FIG. 9, the display screens of the
instrumentation interface may also be customized to include
one or more gauges that depict a needle pointer or other
indicator with a motion trail image to assist the user during
operation. In one sense, the transition from physical analog
gauges to the rendering of gange display screen elements on
a display device (such as the video output unit 62) is advan-
tageous in the sense that the information or dala may insian-
taneously and frequently updated without any needle hyster-
esis or other errors from the gauge itself. For example, there
is no time delay waiting for a needleindicator to reach the new
value of the sensed parameter, But an unfortunate conse-
quence of instantaneous updates is that a quickly changing
sensor value may appear to jump discontinuously between
two needle positions. Another consequence is that the user
monitoring the gauge display loses the perspective gained by
watching a needle's motion from indicating one value to
another, The needle motion trail addresses these unfortunate
characteristics of gauge displays.

Generally speaking, the needle mation trail can provide a
user with trending information that may otherwise be lost in
the discrete nature of the instantaneous data updates depicted
via the display device. In the exemplary embodiment shown
in FIG. 9, an engine display screen indicated generally at 240
includes an engine speed gauge 242 having a needle indicat-
ing a current speed of approximately 5600 rpm. The gauge
242 includes a motion trail indicated generally at 244 that
shows the recent progression of the engine speed from
approximately 4000 rpm to the current value. This progres-
sion is depicted by (he motion trail 244 via an image rendered
in o region near the needle pointer. The image may, in some
embodiments, include a pixelated representation of the
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needle pointer in increasingly solid form as it nears the
needle, As a result, the motion trail image may take on a
blurred appearance. In other embodituents, the motion trail
244 has a color that varies to further depict this progression.
For example, the motion trail 244 may begin at a color close
to the background color of the gauge 242, The background
color of the gauge may be specified as a characteristic of the
gauge face (e.g., the color black). Portions of the motion trail
244 closer to the needle pointer may have a color coincident
with that of the needle. In between these regions, the color of
the motion trail 244 may progress from the background color
to the needle pointer color, which may also be changing to
indicate a high, medium or low rate of change (or any other
desired characteristic).

In some cases, the instrumentation interface may provide
the user with the capability of activating or deactivating the
motion trail feature either universally, for a specific display
screen, or on a gauge-by-gauge basis, Furthermore, the
instramentation interface may provide the capability of cus-
tomizing the behavior of a specific motion trail to, for
instance, define a time constant for the decay of the motion
trail, Such customization may be uscful in the event that two
gauges have differing update rates must accommodate vari-
ables that have widely different fluctuation rates, For
example, an engine battery gauge 246 of the display screen
240 may not have any motion trail evident if the gauge 246
uses the same time constant used by the engine speed gauge
242 or a boat speed gauge.

Implementation of the motion trail feature is not limited to
depicting changes in a needle pointer position, but rather may
be applied to other graphical display elements as well, For
instance, an engine synchronization display element using,
for instance, a bar or triangylar cursor (see, for example, FIG.
4) may similarly benefit from the depiction of an image trail.

FIG. 10 is a flow diagram depicting the customization or
configuration steps taken in accordance with one aspect of the
disclosed system and method. As described above, the user is
provided with the capability of determining what instrumen-
tation data is to be displayed at a particular display screen site
or location. More generally, the user may customize other
aspects of the display screen, as well as the gauges and other
graphical items thereof, and their constituent components
(e.g., needles, faces, bezels). To this end, the user may actuate
a softkey or other key to initiate a customization procedure,
More specifically, in onc embodiment, the user presses the
STAR key 74 (PIG. 2) in a block 250 and a customization
process may be initiated, The STAR key 74 need not be the
only key that initiates the customization process, and the state
of the instrumentation inlerface may be determinative of
whether the process may be initiated. For example, it may be
determined in a block 252 whether the instrumentation inter-
face is currently in a configuration mode or state. The con-
figuration state may be entered by actuating the configuration
softkey displayed inone of the primary display screens. Inthe
event that the configuration state is the current state, a display
configuration ment may be gencrated by a block 254 that
generally provides a number of items for potential customi-
zation. For example, the configuration menu may provide a
cursor for selection of one of a number of configuration
menus (e.g., main, gauge, colors/styles, colors, needle, bezel,
background, and load/save) from which customization func-
tions may be initiated. If the current state is not a configura-
tion state, then control passes to a block 256 that may cause a
primary display screen to be generated and displayed. For
example, if the current state of the instrumentation inlerface is
associated with a chart plotter, the actuation of the STAR key
74 cffectuates a return to the last viewed primary display
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screen (e.g., the engine display screen). Similarly, if the
STAR key 74 is pressed while the user is viewing one of the
primary display screens during operation, the block 256 may
provide the option of toggling to a different primary display
screen or, alternatively, effect the generation and display of
the next primary display screen.

With reference now to FIG. 11, the generation of each
display screen includes the initialization of the format of the
display screen and the application of customization data
thereto. More specifically, each display screen has a display
format that may be defined by the characteristics of the boat
20, namely whether or to what extent certain components or
devices are present. As an example, if the boat 20 includes
only a single engine, the display format for the display screen
may reflect that a few centrally located, large gauge sites are
available for a speedometer, tachometer, etc., along with six
other smaller gauge sites. The engine screen for a dual engine
vessel may have, for instance, a number of large gauge sites to
accommodate the doubling of engine-related instrumenta-
tion, and only one large, centrally located gauge site for the
speedometer. In each case, the boat manufacturer or other
user may also specify where the gauge site locations are
disposed on the screen, as well as the gauge site sizes and
other parameters of the display format through an options
screen or menv.,

With continued reference to FIG, 11, one embodiment of
the disclosed instrumentation interface method implements a
display screen production routine each time a display screen
is rendered in order to adjusi to, and stay current with, user
selections and customizations, Specifically, a display screen
may be accessed by a user actuating in a block 260 a STAR
key 74. As a result, one of the three primary display screens
(e.g., whichever one was last shown) may then be generated
and rendered In accordance with the exemplary routine
shown in FIG. 11. In this embodiment, control first passes to
a block 262 that resets or initializes a gauge display structuwe
such that the display screen to be rendered includes no gauges
or other graphical items, More generally, the gauge display
structure establishes the display screen format for the display
screen. The display screen format may specify a number of
characteristics of the display, including the number of gauge
sites or locations, the locations of the sites, the size of the
gauges al the sites, the sel of gauges or gauge types available
for assignment at each gauge site, and any other aesthetic,
structural or format characteristic of the instrumentation
interface. After the gauge display structure is initialized, con-
trol passes to a block 264 that loads or accesses a mitror
configuration and gauge placement data structurc (or pro-
gram space), The data structure may be stored in the data
storage medium 100 (FIG. 3) or any other non-volatile
memory 266. In some embodiments, the non-volatile
memory 266 includes a database that specifies the gauge
display structure data for a number of different boats, boat
types, and other boat characteristics, such as onboard com-
ponents (e.g., engine type). In this case, the block 264 loads
the data structure associated with the boat for which the
instrumentation interface is being produced, More generally,
the data structure specifies the gauge types as well as gauge
locations that are appropriate for mirroring gauges within a
cerlain display screen. Accessing the data structure fucilitates
the definition of a display screen layout in accordance with
the characteristics of the boat. In one example, if the boat has
a single engine, the data structure specifies a mirror configu-
ration that does not allow gauge mirroring to occur. In another
example, the boat type (as specified for example by the boat
manufacturer) may also not allow gauge mirroring to occur.
When appropriate or permitted, however, data structures that
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allow mirrored gauge configurations assist in the configura-
tion and customization of one or more display screens by
automatically placing an identically configured gauge at a
mirror location of the display screen so that the user need not
duplicate efforts for instrumentation present at multiple lcca-
tions on the vessel (e.g., the starboard and port sides).

After determining the display screen structure or format,
information regarding the type of gauge is determined in a
block 268 that may also involve accessing the non-volatile
memory 266, In one embodiment, the block 268 determines
the gauge type for a single display site or location, while in
other embodiments the block 268 may determine the gauge
type information for each display screensite, As shown in the
exemplary routine of FIG. 11, control passes from the block
268 to enter a processing loop in which the block 268 is
implemented separately for each geuge placement location,
In this case, after each gauge location is addressed, control
passes to a block 270 that again accesses the non-volatile
menory 266 to determine style and other acsthetic informa-
tion stored therein regarding how the boat manufacturer, ves-
sel outfitter or other user wants the display screen to appear,
For example, the block 270 may determine that each gauge
should include a designation of the manufacturer name on the
face of the gauge. More substantively, the block 270 may also
determine that the boat manufacturer wants certain gauges to
have more than one needle pointer or indicator on the same
dial. For example, in a dual engine context, a single engine
speed gauge may include two necdle pointers in much the
same way as an analog clock has two hands. More generally,
the non-volatile memory 266 may store style, aesthetic or
other preferences for the appearance of the gauge bezel,
gauge face, gauge labels and other aspects of the graphical
elements to be rendered on the display screen.

A block 272 next determines minimum and maximum
values for the gauge type associated with the current gauge
placcment location or site. This determination may rely on
data made available via the interface protocol, which may be
a SmartCraft protocol, Specifically, the protocol may specify
both the units of the measurement to which the instrumenta-
tion pertains, as well as a range for the instrumentation. How-
ever, the routine need not rely on the protocol for information
other than the standard unit of measurement. In this way, the
block 272 makes the determination based on data or informa-
tion stored in, for Instance, the non-volatile memory 266. In
either case, the block 272 determines the minimum and maxi-
mum values, or range, by converting the standard measure-
ment units to a measurement unit specified by the user. The
user may specify a preferred measurement unit via an options
or general configuration display screen that establishes uni-
versal parameters (c.g., metric, standard or nautical measure-
ment units) for the instrumentation interface, The conversion
to the user-specified measurement unit may force the block
272 to calculate, or recalculate, the minimum and maximum
values, or range to be displayed by the gauge. For example, if
the standard measurement unit for an engine temperature
sensor is degrees Fahrenheit and the standard range for the
gauge is specified as 0-240 degrees Fahrenheit, a user pref-
erence switching the measurement unit to centigrade results
in a detormination of a different numerical range, as wellas a
search for a suitable gauge that covers that entire range. A
suitable gauge is one that most closely matches the calculated
range, while stifl covering the entire range. Next, a block 274
populates the gauge display structure based on the minimum
and maximum values calculated by the block 272, To this end,
image data and information for the gauge may have been
previously stored in the non-volatile memory 266 (e.g., a flash
memory) in a compressed format. After the image data and
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information for the gauge is loaded into the RAM 106 in a
non-compressed format in accordance with, for instance, the
block 264, the block 274 stores a pointer in the gauge display
structure indicative of the RAM storage location. In this way,
the gauge display structure is set up to access the data at the
time the display screen is rendered. Once the gauge display
structure is fully populated, contro] passes to a decision block
278 that determines if the display screen has any further
ganges for which the aforementioned aesthetics, style, range,
nnits and other characteristics are to be specified, If more
gauges remain, control passes to the block 268 for another
execution of the blocks 268, 270, 272 and 274 for the next
gaugesitehavinga gauge. If not, control passes toa block 280
that displays or renders on, for instance, the video output unit
62, each of the gauges based on the information stored in the
gauge display structure os a display screen that incorporates
the modifications made by the customization data specified
by the user as well as the format and structural settings of the
display screen format.

The gavge display structure may be a data structure that
specifies a memory address location for each of the charac-
teristics oraspects of the gauge, In one case, the data structure
may specify where the data is located in either the RAM 106
or other memory, such as the data storage medium 100. This
way, the data structure may include a set of pointers that
identify where the image and other data can be found or
accessed at the time the display screen is rendered.

With reference now to FIG. 12, shows a flow diagram of a
gange configuration or set up routine that automatically
duplicates or mirrors a gange specified by a user within a
display screen, Automatic gauge mirroring may be especially
useful in the marine vehicle context where a number of sen-
sors, instruments or other devices are duplicated onthe vessel
due to, for instance, a dual engine configuration. In some
cases, a device may be duplicated more than once if, for
instance, a vessel has three, four or more engincs, Generally
speaking, the gauge mirroring routine may be implemented in
connection with the user’s specification of a gauge for a
display screen location or site, For example, when the user
selects a gauge from the panel 196 (FIG. 7) for placement at
the display screen site 192 (FIG. 7), the routine may deter-
mine that thesite 192 is appropriate for mirroring and proceed
to duplicate the sclected gauge automatically at the mirror
site.

In the exemplary embodiment of FIG. 12, a nser may
initiate the gauge mirroring routine by actuating a key
directed to gauge placement or assigement in a block 290.
The panel 196 or other display item may then be generated in
u block 292 fo facilitate the selection of a gauge type. Once the
gauge type is sclected, the block 292 sets or determines the
gauge display structure to reflect the selected type. Given the
information set forth in the gauge display structure, the gauge
mirraring routine generally evaluates whether mirroring is
appropriate. Specifically, control passes to a deeision block
294 that determines whether mirroring is appropriate for the
gauge location, The data consulted to make the determination
may be set forth as part of the display format for the display
screen, Alternatively, or in addition, the data may be set forth
in the gauge display structure because, for instance, the gauge
type reflected in the structure may be indirectly indicative of
whether mirroring is approptiate. Because only those gauge
types that are appropriate for the display Jocation arc made
available via the panel 196, the gauge type alone (as well as
the gauge display structure more genetally) may be indicative
of whether mirroring is appropriate. Accordingly, in some
embadiments, a block 296 may also or alternatively be imple-
mented to determine whether mirroring is appropriate for the

25

40

45

60

18

current gauge site, If mirroring is found not to be appropriate
by both the blocks 294 and 296, then control passes to ablock
298 to dotermine whether a gauge is currently displayedat the
mirror site for the mirrored gauge. In that case, the placement
of the gauge at the mirror site is erroneous, and a block 300
addresses the situation by setting the gange display structure
to display no gauge at the mirrored location. Converscly, if the
blocks 294 and 296 determine that mirroring is appropriate
for the gauge site and gauge type, then a block 302 sets the
gaugedisplay structure to display the appropriate gaugeatthe
mirror site. In either case, control eventually passes to a block
304 that displays or renders the gauges from the gauge display
structure in accordance with, for instance, the display screen
generation routine of FIG. 11.

The configuration and generation routines described above
may, in some embodiments, utilize a gauge data structure or
tag that specifies a number of parameters to define an instance
of a generic gauge type. The data may therefore, but need not,
be set forth in an object-oricnted fashion, in which character-
istics of the gauge typeare specified in an object class, and the
specific values or settings of the class parameters are set forth
in connection with each object or instance of the class. For
instance, the gauge data structure or tag may have data speci-
fied for the following fields or parameters: type; current val-
ues; pixel location; display site index number; one or more
meinory pointers; a respective engine to which the gauge
refers; a health indication directed to whether the sensor is
opoerating or functioning appropriately; a sampling rate (i.e.,
an update frequency); a gauge range (i.e., a minimum and
maximum values on the gauge face); measurementunits; and,
a geuge label (e.g., “engine temp™). In some embodiments,
the gauge data structure may also include a generic gauge
description for the gauge type, which may define one or more
aspects, characteristics or components of the gauge. The
gauge description, or more generally, the gauge data struc-
ture, may define the functionality of the gauge needle indica-
tor, as well as a needle length, the size of the gauge in radians,
and the width and height of the dial bezel, and other compo-
nents of the gauge.

With reference now to FIG. 13, the needle motion trail 244
{PIG. 9) generated in connection with some aspects or
embodiments of the disclosed system and method may be
determined such that the width (or length) of the trail 244
roughly corresponds with the rate of change or movement of
the needle, In some cases, the width of the trail may be
proportional to, and therefore indicative of, the rate of change
or movement, Specifically, a method of calculating or deter-
mining the motion trail may include a processing sequence
that pracesses the incoming data stream representative of the
instrumentation data. In the exemplary embodiment shown in
FIG. 13, asystem indicated generally at 308 provides an input
data strcam 309 to a first low-pass filter (LPF) 310. Atany one
point in time, the input data stream 309 represents the current
value of the instrumentation data to be indicated by the gauge
needleshown in thedisplay screen, The outputofthe first LPF
310 may be provided to a second LPF 312 to establish a 6
dB/octave response for the system 308. While implemented
in software, the LPFs 310 and 312 are the numerical equiva-
lents of RC filter circuits well known to those skilled in the art.
Accordingly, the needle motion trail 244 may be generated or
determined in a variety of manners, and need not be imple-
mented using software blocks as shown.

The output of the cascaded LPFs 310 and 312 is provided
on a line 313 to a color calculation block 314, which, more
generally, may provided comparative analysis or processing
determinative of the characteristics of the motion trail 244. In
this embodiment, the current value of the instrumentation
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data provided via the input data stream 309 is compared with
the output of the cascaded LPFs 310 and 312 to determine the
width of the motion teail 244, That is, the difference between
the LPF output and the current data value is determinative of
the width. Additionally, however, the block 314 determines
color characteristics of the motion trail 244, insofar as the
motion trail 244 is rendered as a fan of equal-angle, wedge-
shaped portions having a respective color that varies from the
gauge background color to the color of the needle,

In alternative embodiments, a different number of LPFs
may beutilized to determine the width of the motion trail 244,
and the color-related comparative processing need not occur
if the motion trail 244 is, for instance, monochromatic, Still
further, the motion trail 244 need not be determined by oneor
more LPPs, inusmuch as an indication of recent past values of
the instrumentation data may be stored in a buffer, register or
other memory for Inter comparison with the coment data
value. In such cases, the motion trail 244 may have a width
corresponding with the difference between the current value
and one of the past values, In any event, data indicative of the
current value of the instrumentation data along with data
representative of the motion trail 244 is providedonaline 315
1 a display screen generation or other routine involved in
presenting or rendering the instrumentation data in real time
via the video output unit 62 or other display device.

Embodiments of the disclosed system and method may be
implemented in hardware or software, or any combination
thereof, Some embediments may be implemented as com-
puter programs executable on programmable systems com-
prising at least one processor, a data storage system (includ-
ing volatile snd non-volalile memory and/or slorage
elements), at lenst one input device, and at leas( one output
device. Program code may be applied to input data to perform
the functions described herein and generate output informa-
tion. The output information may be applied to one or more
output devices, in known fashion, For purposes of this appli-
cation, a processor ar processing sysiem includes any system
that has a processing element, suchas, forexample, a general-
purpose processor, a digital signal processor (DSP), a micro-
controller, an application specific integrated circuit (ASIC),
or a microprocessor,

The programs may be implemented in a high level proce-
dural or object oriented programming longuage to communi-
cate with the processor or processing system. The programs
may also be implemented in assembly or machine language,
if desired. In fact, practice of the disclosed system and method
is not limited to any particular programming language. In any
case, the language may be a compiled or interpreted lan-
guage.

The programs may be stored on a storage media or device
(e.g., floppy disk drive, read only memory (ROM), CD-ROM
device, flash memory device, digital versatile disk (DVD), or
other storage device) readable by a general or special purpose
programmable processing system, for configwring and oper-
ating the processing system when the storage media or device
is read by the processing system to perform the procedures
described herein. Embodiments of the disclosed system and
method may also be considered to be implemented as a
iachine-readable storage medium, configured for use with a
processing system, where the storage medium so configured
causes the processing system to operate in a specific and
predefined manner to perform the functions described herein.

While the disclosed system and method have been
described with reference to specific cxamples, which are
intended to be illustrative only and not to be limiting, it will be
apparent to thosc of ordinary skill in the art that changes,
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additions and/or deletions may be made to the disclosed
embodiments without departing from the spitit and scope of
the invention.

The foregoing description is given for clearness of under-
standing only, and no nnnecessary limitations should be
understood therefrom, as modifications within the scope of
the invention may be apparent to those having ordinary skill
in the art,

What is claimed is:

1. A method of producing an instrumentation interface for
a vehicle having a display device, the method comprising the
steps of: initializing a display format for the instrumentation
interface based upon which components are included in the
vehicle, the initializing including determining gauge data for
{ke vehicle given the included components; collecting cus-
tomization data to configure a display site defined by the
display format of the instrumentation interface; and, gener-
ating the instmmentation interface via the display device in
accordance with the display format and the customization
data for the display site, wherein the gauge data specifies
suitable gauge types for the display site.

2. The method of claim 1, further comprising the step of
applying the customization data to configure a mirror display
site relative to the first-named display site.

3. The method of claim 2, wherein the applying step is
implemented automatically based on whether mirroring is
appropriate given the included components of the vehicle
determinative of the display format.

4. The method of claim 2, wherein the applying step is
implemented automatically based on whether mirroring is
appropriate given a gauge type specified in the customization
data.

5. The method of claim 1, wherein the collecting step
comprises generating a list of the suitable gauge types to
prompt a user for selection of a gauge from the list of suitable
gauge types for placement at the display site.

6. The method of claim 1, wherein the display format
specifies a plurality of gauge sites for a display screen of the
instrumentation interface available for customization,

7. The method of claim 1, wherein the collecting step
comprises selecting a gauge for the display site, and wherein
the generating step comprises determining a gauge range for
the geuge in accordance with the display format.

8. The method of claim 7, wherein the customization data
comprises a measurement unit specification such that the
gauge range determining step comprises converting a default
gavgerange of the display format to acustomizedrange based
on the measurement unit specification.

9. The method of claim 1, wherein the initializing step
comprises accessing default display data for the display for-
mat, and wherein the method further comprises the step of
modifying the default display data such that the display for-
mat reflects the customization data.

10. The method of claim 9, further comprising the step of
storing a representation of the modified default display data
reflecting the customization data as a customized display
configuration,

11, The method of claim 1, wherein the instrumentation
interface compriscs a plurality of gauge display screens, and
wherein the collecting step is implemented for a respective
gaugedisplay screen of the plurality of gauge display screens.

12. The method of claim 1, wherein coltecting the customi-
zation data comprises collecting user preferences.

13. The method of claim 1, further comprising determining
which components are included in the vehicle from a database
based on a type of the vehicle.



CASE 0:14-cv-04740-PJS-JSM  Document 2 Filed 06/02/14 Page 32 of 32

US 7,441,189 B2

21

14, The method of claim 1, further comprising displaying
one or more characteristics of the component,

15. A computer program product stored on a computer-
readable medium for producing an instrumentation interface
for & vehicle having a display device, the computer program
product comprising: a display initialization routine to deter-
mine a display format of the instrumentation interface char-
acteristics based upon which components are included in of
the vehicle, the initializing including determining gauge data
for the vehicle given the included components;

a configuration routine to collect customization data to
configure a display site defined by the display format of
the instrumentation interface; and, a display routine to
generate the instrumentation interface via the display
device in accordance wilh the display format and the
customization data for the display site, wherein the
gauge data specifies suitable gauge types for the display
site,

16. The computer program product of claim 15, further
comprising a display site mirroring routine to apply the cus-
tomization data to a further display site,

17. The computer program product of claim 16, wherein
the display site mirroring routine is implemented automati-
cally based on whether mirroring is appropriate given the
included components of the vehicle determinative of the dis-
play format.

18. The computer program product of claim 16, wherein
the display site mirroring routine is implemented automati-
cally based on whether mirroring is appropriate given a gauge
type specified in the customization data.

19, The computer program product of claim 15, wherein
{he configuration routine comprises a user selection routine to
list the suitable gauge types for selection of a gauge from the
list of suitable gauge types for placement at the display site.

20. The computer program product of claim 15, wherein
the display format specifies a plurality of gauge sites for a
display screen of the instrumentation interface available for
customization,

21, The computer program product of claim 15, wherein
the display routine comprises a gauge range routine to deter-
mine a gauge range in accordance with the display format,
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22. The computer program product of claim 21, wherein
the customization data comprises a measurement unit speci-
fication such that the gauge range routine converts a default
gauge range of the display format to a customized range based
on the measurement unit specification.

23. The computer program product of claim 15, whercin
the configuration routine modifies display structure data
specified by the display format to reflect the customization
data.

24. The computer program product of claim 23, wherein
the configuration routine stores the modified display structure
data as a customized display configuration,

25, The computer program product of claim 15, wherein
the configuration reutine collects the customization data by
collecting user preferences.

26, The computer progtam product of claim 15, wherein
the display initialization routine further determines which
components are included in the vehicle from a database based
on a type of the vehicle.

27. The computer program product of claim 15, wherein
the display routine is further configured to display one or
more characteristics of the component.

28. A system for praducing an instrumentation interface for
a vehicle having a display device, the system comprising: a
processor; a computer-readable medium in comununication
with the processor; a display initialization routine stored on
the computer-readable medium and adapted for implementa-
tion by the processor to determine a display format of the
instrumentation interface in based upon which components
are included in the vehicle, the initializing including deter-
mining gauge data for the vehicle given the included compo-
nents;

and a display generation routine stored on the computer-

readable medium and adapted forimplementation by the
pracessor to generate a display screen of the instrumen-
tation interface that is configured to depict via the dis-
play device customized instrumentation data in accor-
dance with the display format, wherein the gauge data
specifies suitable gauge types for the display site.



